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EXECUTIVE SUMMARY

proposed by the Wisconsin Department load and 65 percent of the phosphorus

ment of Natural Resources and Deload in Wisconsin runoff. Phosphorus in fer-
partment of Agriculture, Trade and Con-ilizer and manure on croplands, along with
sumer Protection are a major step forward ihigh erosion rates, make agricultural sources
the battle to curtail runoff pollution, but fall the largest contributors of sediment and phos-
short in their ability to curb the two mostphorus to runoff.
important runoff pollutants, phosphorus and Urban sources, though significantly
sediment. Phosphorus and sediment, bo#maller contributors to the sediment and
present in dangerous levels in Wisconsiphosphorus loads overall, contribute almost
streams, rivers, and lakes, are the main causes much per acre. Urban areas, with large
of eutrophication, a major water quality probimpervious ground areas, deliver more run-
lem. off, faster, and with less filtration than other
land use types. Construction sites are the
number one source of sediment per acre of
any land use type. A construction site of one
acre can deliver thirty tons of sediment per
Eutrophication is the main cause of year to downstream waterways, far above the

impaired surface water quality in the cropland average of 1-10 tons per acre per
United States, and the single greatest factgear.

in the decline of water quality conditions _
in Wisconsin. While nitrogen and other | Phosphorus and sediment are present at

nutrients are also factors in eutrophication d@ngerous levels in Wisconsin waterways.
and cause other environmental problems, Wisconsin streams and rivers exceeded EPA
phosphorus is the key nutrient affecting | recommended phosphorus levels in 93 per-
eutrophication in more than eighty percentcent of tests over the past decade. Eighty
of Wisconsin’s waterways. Eutrophication percent of phosphorus tests in Wisconsin
refers to the over-enrichment of water- | lakes exceeded recommended standards.
ways, the resulting explosive growth of The state median phosphorus level for
harmful aquatic vegetation, and the streams and rivers was five times the EPA
negative impacts of those plants on water recommended standard from 1990-2001. The
quality. Eutrophication restricts water use median level in lakes was more than double
for fisheries, recreation, and industry. the standard.
Sediment loading in Wisconsin waterways

Yis increasing. A recent USGS study of east-

ern Wisconsin showed a continuous increase
The most common form of phosphorlisn suspended sediment concentrations from
present in the environment is attached to $01l971-1990. Thirty percent of locations tested
or other organic particles. Sixty percent tgacross the state in the past decade exceed

ninety percent of phosphorus in runoff polhealthy levels of suspended sediment.
lution is transported by sediment.

The runoff management rules recentlyCroplands supply 76 percent of the total sedi-

Phosphorus runoff is the main factor in nu
trient over-enrichment of waterways result-
ing in eutrophication.

Phosphorus is carried into waterways
sediment.

. _ The new DNR runoff management rules are
Agricultural practices are the number one 3 solid step in the right direction but do not

source of sediment and phOSphOfUS inWi -adequate|y address phosphorus and sedi-
consin due to high erosion rates and high ment.

phosphorus levels in agricultural soils.

PHOSPHORUS IN RUNOFF POLLUTION IN WISCONSIN
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Policy Recommendations

* Require vegetative buffers between ag+
ricultural land and adjacent water-
ways.

Croplands are the number one source of
phosphorus and sediment in Wisconsin's
waterways. Vegetative buffers are the best
way of controlling these contaminants n
runoff from croplands. It is imperative that
buffers be wide enough to adequately trap
sediment and nutrients and contribute|to
the health of aquatic ecosystems. Studies
show that buffers must be at least 35 feet
wide.

* Make phosphorus a focus of nutrient
management plans along with nitrogen.

Currently nutrient management planning
focuses solely on nitrogen. Because ma-
nure and fertilizers have a much higher
phosphorus content than nitrogen, and nu-
trient management regulates applications
by nitrogen content, phosphorus is applied

WISPIRG FOUNDATION

in amounts that greatly exceed crop needs.
Nutrient management is a key provision
of these rules but will be rendered inef-
fective if it does not clearly define “nutri-
ent” to include phosphorus along with
nitrogen. Federal guidelines expected in
2005 will likely make this switch, but there
is no reason for Wisconsin to wait through
four or more years of heavy pollution be-
fore effectively controlling phosphorus.

Include all construction sites in the per-
formance standard requirements for
construction sites.

The current performance standards for
construction sites only regulate sites with
“one or more land disturbing construction
activities that in total will disturb 5 or more
acres.” New federal regulations will lower
this threshold to one acre next year. But
this still leaves many construction sites un-
regulated.



INTRODUCTION

ater quality is a major problem in carried away by rainfall and snowmelt into
WWisconsin, as itis throughout theour waterways. To make a significant impact
United States. Thirty years afterin the runoff pollution problem, major
the landmark passage of the Clean Water Aathanges will have to be made by farmers to
only a third of our streams, rivers, and lakeseduce phosphorus and sediment runoff.
fully support aquatic life usés. The Wisconsin Department of Natural
After thirty years of focusing on curbing Resources (DNR) and Department of Agri-
point-source water pollution, the state begaaulture, Trade and Consumer Protection
the task of creating a comprehensive plan {®ATCP) have created a plan to address the
deal with non-point-source runoff pollutionwide array of problems associated with non-
three years ago. Three years of debate, draffmint-source runoff. The Runoff Manage-
revisions, lobbying, public comment, andnent Plan is a major step forward in
politics have led us within arm’s length oflaWisconsin’s battle against runoff pollution.
solid set of policies to deal with the state'dt sets new performance standards for farm-
most pressing water quality issue. ers, agricultural facilities, large construction
Tackling runoff pollution will not be an sites, and developed urban areas. It will have
easy battle. Whereas water policy has trada major impact on our most pressing water
tionally focused on easily identifiable pol-quality issue.
lution sources, often relying on technological But some of Wisconsin’s worst runoff
improvements in a small number of majoproblems are not addressed adequately in the
sources, conquering runoff will require muchhew program. A requirement for vegetative
broader changes. Runoff, by nature, is ubidsuffers below croplands, the single most ef-
uitous, and occurs in both urban and rurdkctive policy to reduce concentrations of the
areas. Solving the issue of runoff will mearmost prevalent water contaminants, has been
changing how all Wisconsinites treat our langbulled from the plan. Fertilization standards
and our water. meant to control excessive nutrients focus
Unique challenges face Wisconsin in then nitrogen, while phosphorus is the key fac-
battle to conquer runoff pollution — mosttor in nutrient over-enrichment. And many
notably the large number of livestock operaeonstruction sites are exempted from require-
tions. Poultry, hog, and dairy farming havements for best management practices.
proud histories in Wisconsin, but they also It is up to the Natural Resources Board to
have serious impacts on water quality. Livedo what'’s right for water quality in Wiscon-
stock operations in Wisconsin are responsiblgin. With the plan in its court after the Legis-
for 9.5 billion gallons of liquid manure on lature sent it back for improvement, the
our fields and in our waterways each yeafNatural Resources Board has no excuse not
enough to cover 29,000 acres of land ont reinstate provisions leading to mandatory
foot deep in manure. buffers and to add requirements for the in-
If stored properly, manure presents halusion of phosphorus in nutrient manage-
problem to our waterways. But most Wis-ment plans. At the same time, as the DNR
consin farmers cannot afford long-term stormakes rules based on new federal construc-
age costs for manure, forcing them to spreatbn site regulations, they have the opportu-
their manure on fields in excess of cromity to remove the exemption of many
needs, sometimes up to a foot thick. Phpgonstructions sites.
phorus from the manure and fertilizers|is

PHOSPHORUS IN RUNOFF POLLUTION IN WISCONSIN



PHOSPHORUS IN THE ENVIRONMENT

: Eutrophication refers to the over-enrich-
unoff pollution, both urban and ru- . .
. . ment of our rivers and lakes by nutrients, the
ral, is the leading cause of water
quality degradation in Wisconsin.

consequential growth of harmful aquatic
The EPA estimates that runoff has resul e&egetation, and the resulting negative im-
in the impairment of forty percent

pacts on aquatic habitat. The process can best
Wisconsin’s streams and ninety percent ot?e deSf:rlbed in three stages:
our lakes, and threatens many of our Gredt Nutrients enter the waterway and spur
Lakes coastal waters, wetland areas, and 9rowth of new algae and aquatic vegeta-
groundwater resourcés. tion.

Rainfall and snowmelt travel across all dif+ The new plant life dies and decays, con-
ferent types of land on their way to suming high levels of oxygen.
Wisconsin’s streams, rivers and lakes. Along
the way, this runoff picks up a range of pol-

lutants. Sail, fertilizer, pesticides, and nutri- Increased eutrophication is very harmful
ents are eroded from our croplands n{j ILrop ' 1S very .
0 water quality. Eutrophication restricts

livestock operations. Oil, rust particle ‘water use for fisheries, recreation, industr
pieces of brake lining, and construction sedi ' ’ Y:

ment are picked up in urban runoff. Even hand drinking® Decreased oxygen levels can

. fead to fish kills and the destruction of aguatic
soot and pollution from the smokestacks ol _, . . iy
habitat. Local aquatic communities that

our industrial areas makes its way into run . T .
evolved over time to survive in unique

off. All of this pollution eventually ends u aguatic conditions often die out in favor of

In our streams, rivers, and lakes, blue-green algae and other aguatic weeds that
The two most significant non-point-source 9 gac otheraquatc
re able to survive with high nutrient levels

runoff pollutants are phosphorus, a nutrienf®

and sediment, which carries phosphorus i %nd low oxygen levels. In addition, algal
' phosp tblooms associated with eutrophication block
waterways.

“Nutrient” is a loosely defined term th thCh n.eeded light for submerge_d_ aquatic
. vegetation. These plant communities often
refers to a compound that is necessary f%rie due to the loss of light, changing the habi
metabolism, including nitrogen and phaos- gnt, changing .
: : tat of the waterway and making it more dif-
phorus. Nutrients are needed in large quar- . . .
icult for other aquatic organisms to survive.

tities by cells in order to grofvNutrients . S

. . While eutrophication is a naturally occur-
enter water bodies through atmospherl(r:In rocess. human activity areatly speeds
deposition and runoff, enriching the water gp ' ™ ysp

and enabling growth of aquatic vegetati qup the process by increasing the amount of

: nutrients released into our streams and riv-
Phosphorus enters our waterways mainly af-

: : . ers. The increase in nutrients elevates bio-
tached to soil and sediment particles ero : - ) :
: . ogical activity by causing the rapid growth
from our croplands and construction site

"of algae — microscopic floating plants. The
green scum that covers Lake Mendota in
Madison, one of the most studied lakes in
the world, is a perfect example of the effect
of human activity on our waterways. One
hundred fifty years of local agricultural and

L . . .| yrban activities have resulted in extremely
Eutrophication is the main cause of impaired . .
- igh phosphorus levels that contribute to the
surface water quality in the U.S., and the

single greatest factor in the decline of wa e(?utrophication of the lake.
geg Eutrophication can also lead to the in-

quality conditions in Wisconsin. creased production of toxins and

Low oxygen levels contribute to the death
of local species of aquatic plants and fish.

Phosphorus and
Eutrophication

An Overview of Eutrophication

8 WISPIRG FOUNDATION



cyanobacteria, and bacteria harmful to plantgers and manure containing large amounts of
animals, and humans. Blue-green algae, hosphorus to aide crop growth for many
naturally occurring species in inland wateryears. Too often, however, this application
ways, produce low levels of toxins. Increasetias been excessive, resulting in levels of
production of algae from eutrophication carphosphorus in agricultural soils higher than
result in dangerous levels of production jothe soil or crops can absorb. This excess
these toxins. Fishermen, boaters, swimmerphosphorus makes its way into our water-
farmers, livestock, and others who come intways.
contact with contaminated waters are at risk. The advice and regulations of government
These toxins can produce fevers, joint pairand farm advisors have historically placed
vomiting, and liver disease in humans. Thean emphasis on the control of nitrogen in
can even result in the death of livestdck. | fertilizers and agricultural production, ignor-
An outbreak of Pfiesteria, a cyanobacteriang phosphorus. But in recent years many
in the Chesapeake Bay and other easterasearchers, policy makers, and farm advi-
waters in 1997 has been linked to eutrophisors have come to realize that phosphorus is
cation. Pfiesteria outbreaks caused large fisiiso a major contributor to the eutrophica-
kills and illnesses in humans exposed to thigon of our waterways.
algae. Pfiesteria’s toxins produce lesions in Although nitrogen and carbon are also es-
fish that may be fatal. As of October 1997sential to the growth of aquatic life, phos-
146 people had reported possiBfeesteria | phorus is the most important element in
related health problems, including researchzontrolling eutrophication because of our
ers working with the toxins in the laboratory,ability to control its presence in waterways
commercial fishermen, a water-skier, andhrough runoff management. Controls on
officials working in the field during a fish phosphorus through runoff management can
kill. Symptoms reported by these individu-eliminate a large percentage of the phospho-
als include skin irritation; memory loss andrus and the total nutrients available to wa-
other cognitive impairments; nausea anterways. Runoff management can only
vomiting; and respiratory, kidney, liver, vi- control a much smaller percentage of the to-

sion, and immune system problefns. tal nitrogen and carbon entering our water-

. ways, because the majority of nitrogen and
Phosphorus: The Leading carbon comes from sources other than run-
Cause of Eutrophication off. Phosphorus is the place where we can

Phosphorus inputs are the biggest factor Iwake the most impaét.
the eutrophication of our streams, rivers, an
lakes. Phosphorus is the key nutrient affec i s |
ing algal growth in more than eighty percen A _'l_
of Wisconsin's waterway®. Other nutrients,| [+ A5
including nitrogen and carbon, are the keys
nutrients affecting eutrophication only inj§
areas where phosphorus and sediment
off from agricultural and urban practices i
minimal. ]
Phosphorus is necessary for the growth ¢
plants and animals, and has long been 1
ognized as necessary to maintain profita
crop and animal productiof. Farmers
throughout Wisconsin have applied fertili

il
oLF

Kerry Schumann
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Sediment phosphorus exists in three dif-
ferent forms
Phosphorus can be found in runoff in tWa  Attached to soil particles.
different forms, dissolved phosphorus and . .
sediment-bound phosphorus. Dissolv d _In m|_neral_ form as a cqmpound In con-
phosphorus refers to phosphorus CompoundsJunctlon with aluminum, iron, or calcium.
dissolved in water. Sediment phosphorus, thfe Incorporated in organic matter.
most common form, refers to phosphorus By volume, sediment is the number one
associated with soil particles and organipollutant in the United Statés.Rainwater
material. Surface runoff gathers up battand snowmelt passing over land making their
forms of phosphorus from soil and plantvay toward our lakes, rivers, and streams
material and carries them into Wisconsin wapick up and carry with them large amounts
terways. of sediment and organic materials. While
. some amount of erosion is natural, a large
Dissolved Phosphorus amount of sediment in our waterways comes
Dissolved phosphorus occurs naturally fronfrom human activity, both urban and rural.
the release of phosphorus from organic mdn Wisconsin, typically more than ninety
terial such as grass, leaves, and soil, but jgercent of the sediment load comes from
greatly increased by human activities suchnthropogenic sourcés.
as the application of fertilizers and manure, Excessive sedimentation can create prob-
and the array of human activities that increadems for plants, animals, and drinking wa-
the exposure of soils and organic materialter. The worst problem associated with
to runoff — agriculture, construction, lawnsediment is its ability to transport phospho-
mowing, etc. When precipitation reacts withrus into a water body. Sediment is respon-
a thin soil layer with available dissolvedsible for sixty percent to ninety percent of
phosphorus, the runoff picks up dissolvedhe phosphorus load entering Wisconsin
phosphorus and carries it into nearby stream&aterways:?
rivers, and lakes. Fortunately, sediment phosphorus, though

Dissolved phosphorus is a major factor|inmore abundant than dissolved phosphorus,
aquatic plant growth. Though dissolveds not immediately available to aquatic life
phosphorus makes up only between ten and surface waters. While dissolved phospho-
forty percent of the total amount of phos+us can be immediately used by plants, sedi-
phorus entering our waterways, it is a majoment phosphorus must break its tie with its
problem due to its immediate availability forhost sediment particle and dissolve before it
biological uptaké?® As soon as it enters ais biologically available. Not all sediment
waterway it is in a chemical form that aquatigghosphorus results in plant growth and
plants can ingest, spurring excess growth @futrophication, though a significant percent-
biological material with a host of harmful age can become available over time. If sedi-
effects. ment phosphorus levels are high in a water
_ body, such as in areas with high erosion lev-
Sediment Phosphorus els, enough phosphorus will become avail-

Sediment is the main mechanism by whic/@Ple to spur eutrophication.
phosphorus ends up in Wisconsin's wateromer Water Quality

ways. Phosphorus attaches itself to soil
other small particles, which are then washe
into our waterways and become suspen
in the water.

Forms of Phosphorus

>

@sues with Sediments

sides harboring phosphorus, excessive
sediment loads can create a number of dif-

WISPIRG FOUNDATION



ferent problems for streams, rivers, and lake
both as suspended sediment in the water
umn and with accumulation.

Sediment erosion into waterways is a nat
rally occurring process, but a wide range|a
human activity makes sediment erosio
serious problem. Sediment comes from m
different sources, urban and rural. Oil, rus

Wisconsin Department of Natural Resources

stock erode from agricultural areas. These | yss of habitat results in loss of

particles are swept into our waterways, cloggjgdiversity of aquatic environments. Sensi-
ging up the water, choking out aquatic lifeie and diverse aquatic habitats throughout
and drastically altering aquatic environpisconsin are giving way to ecosystems with
ments. _ only a few plants and animals that can sur-
Large levels of suspended sediment - Sedjiye the new harsh environments associated
ment floating in the water column — reducgyith gver-sedimentation. The U.S. Geologi-

water clarity, inhibit plant growth, and makec4| syrvey (USGS) concludes that sediment
it difficult for fish to find food. The produc- is the number one water quality problem
tivity of many lakes and reservoirs is sea

e >S9impacting trout populations in Wiscongh.

sonally limited because suspended sediment
inhibits light penetration.

Water bodies with large loads of suspende®OUIces of
sediment also suffer from increases in tenPhOSphorus in Runoff
perature. Sediment traps heat in waterways
— a greenhouse effect. Reduced clarity inPhosphorus pollution comes from a range of
creases the solar heating of water, warmingpurces, point and non-point, urban and ru-
the temperature and reducing the ability|ofal. Common point sources include waste-
the water to hold oxygen, putting stress oivater treatment plants, failing septic systems,
fish.17 and industrial operations. Non-point-source

Sediment deposition also covers plant anginoff from urban areas can also be a sig-
animal habitat critical to healthy waterwaysificant source of phosphorus in local wa-
shortens useful reservoir life, reduces watderways. But by far the largest amount of
storage capacity, increases flooding, elevat@thropogenic phosphorus enters our water-
maintenance costs for harbors and navigavays in runoff from a few agricultural
tion channels, and creates contaminant| réources.
positories. Sediment deposition has becomg .
such a central issue to the upper Mississipggncu'tur"JII Sources
River that today annual maintenance costsike sediment, most of the excess phospho-
for dredging and the preservation of its banksus in surface water comes from agricultural
exceed $100 millio## In Wisconsin, the cost practices, mainly croplands and livestock
of dredging Green Bay amounts to $1.6 mileperationg! According to research by the
lion each year, mainly because of sedimeisconsin DNR, agriculture was the main
from runoff reaching Green Bay through thesource of pollution for over ninety percent
Fox and East Rivers. of the 1,400 Wisconsin streams polluted by
non-point-source runoff pollutiofi.

PHOSPHORUS IN RUNOFF POLLUTION IN WISCONSIN
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Croplands the agency attempts to justify its reluctance

Croplands are the largest source of phosph? Shift toward phosphorus-based nutrient

rus in Wisconsin waterways for two reasonsfanagement due to economic consider-

e Fertilizer and manure applications r}at;lons.' The_age_:ncys website displays the
croplands exceed the needs of crops. ° owmg points: _ _

_ - * Nutrient management planning for nitro-

* Croplands supply Wisconsin's waterways  gon ajone often allows continued build-
with a majority of the state’s total sedi- up of soil phosphorus.

ment, providing a mode of transport for o
phosphorus. e Current federal initiatives such as the

Clean Water Action Plan and a proposed
revision to the national NRCS Nutrient
Management Policy intend to base nutri-
ent management on soil phosphorus lev-
els and/or on risk of phosphorus delivery
to surface water.

The over-application of phosphorus-laden
fertilizers and manure is the result of a his-
toric lack of knowledge about nutrients and
a lack of accountability of farmers for the
use of these fertilizers and manures.

Fertilizer and manure contain both nitro-
gen and phosphorus. Farmers using nutrient The economic impact of adopting a phos-
management plans today apply fertilizer|jor phorus-based nutrient management strat-
manure at rates designed to meet nitrogen egy could be significant and wide-ranging
requirements. However, fertilizers and ma- in Wisconsin.

nure typically have a much higher phosphoe Federally proposed phosphorus limiting
rus content than nitrogen content. This has strategies will compound problems for this
often resulted in an over-application of phds- region by forcing manure to be stored or
phorus. Phosphorus is applied to land beyond finding more cropland that is not already
crop needs, increasing phosphorus in surface high in phosphoru¥.

soil and enriching runoff with enough phos- pp,,sphorus accumulation on Wisconsin

phorus to accelerate eutrophication. croplands often exceeds the needs of crops.

To this day, nutrient management in Wissgenty_seven percent of croplands in Wis-
consin and throughout the U.S. focuses|o

) _ ) : ,@onsin have high soil phosphorus levels.
hitrogen instead of phosphorus. WISCONSiNg ey require no fertilization. On average,

standard regulating nutrient managemeny'sq percent of fertilizer and feed phos-
only addresses nitrogen. The standard reagg, s input into croplands is actually out-
Available nitrogen, including nitrogen | 1t in crop produce. The remaining seventy

from legumes, manure, sludge, organit hercent stays in the soil or runs off. Without
byproducts, and commercial sources shall 3y, aqditional fertilization the following

not exceed nonlegume crop needs, excelaar phosphorus levels would be more than
that available nitrogen may exceed Crop 3 4equate for crop production. Depending on
needs by up to 20%, if legumes, manuresy,,\ mych of a phosphorus surplus the soil
and organic byproducts are the only g 5 field could go years without needing

i Y o o .
sources of nitrogerr. o any additional fertilizer or manure applica-
Farmers, advocates, and decision ma el ns

now realize that nutrient management must vt \with no regulation of phosphorus ap-
focus on phosphorus along with nitrogeényications or impacts on individual farmers
The Wisconsin Department of Agriculture.c, oyer-application of fertilizers and ma-

Trade, and Consumer Protection acknowls e farmers continue to apply fertilizers and
edges that nutrient management cannot g, \re on soil that cannot absorb more phos-
effective without including phosphorus. Butyn o, The result is an annual average phos-

WISPIRG FOUNDATION



phorus surplus of 30 Ib/acre. Crops do natn fields or in contact with runoff during stor-
suffer from over-fertilization, so farmers age, it can be a greater source of phosphorus
have no incentive to control phosphorus levin runoff than excess phosphorus in fertil-
els. The resulting excess of phosphorus iizer on croplands.
crop soils ends up in runoff. The higher the Only 17 percent of Wisconsin farmers have
soil phosphorus, the greater the phospharilsng-term storage capacity for manure, and
runoff to surface waters. frequently those few storage facilities release
Croplands are also the main source of sedtontaminants into waterways by overflow-
ment erosion in the state. Hundreds of thoung, leaching into groundwater or being ex-
sands of acres of bare soil allow for massivposed to runoff! Farmers spread manure
erosion of sediment into waterways, cartyéirectly on their fields as a means of waste
ing phosphorus with it. With no natural buff-disposal as much as for fertilizer, sometimes
ers and croplands often extending directlyp to a foot thick, leaving the phosphorus-
to the banks of streams, rivers, and lakesaden material vulnerable to runoff.
sediment and phosphorus have easy accesSpills from manure storage areas are also
to Wisconsin waterways. Croplands providex major problem. Fish kills due to nutrient
an estimated 76 percent of the total sedimenwverloading from manure spills are frequent
load in Wisconsin waterways, according taccurrences in Wisconsin.

the DNR? * In 1991, an lowa County feedlot operator
Livestock Operations apcidentally spillgd 620,000 gallons of Iig-
Livestock operations where runoff can come :::g ;::r:tsleo\;vt?]sc;tﬁslgac;ggfﬁsrg}/ creek, ki

into contact with large quantities of concen- _
trated manure are another major source &f InJune of 1998, runoff from a large dairy
phosphorus and sediment. Manure from live- farm near Cleveland in Manitowoc

stock operations is extremely high in phos- County created a plume of contaminated
phorus, is spread widely on Wisconsin Water that stretched a quarter mile into

croplands, and is subject to disastrous spjlls.
By fencing off adjacent waterways from live-
stock, sediment and phosphorus runoff coule
be reduced by 50 to 90 percént.
Wisconsin is home to more dairy farms per
square mile than anywhere in the country,
At the start of 2000, Wisconsin had 70 fa-
cilities larger than 1,000 animal units and 25
waiting to be permitted, a 36 percent increase
from 199928 Livestock operations in Wis
consin are responsible for 9.5 billion gallons
of liquid manure on our fields and in our

Lake Michigan and killed thousands of
fish.

In December of 2000, 1,200 trout were
killed by a manure spill that ran into
Bostwick Creek in La Crosse Courity.

In June 2001, over 5,000 trout died in
Black Earth Creek in Dane County from
polluted runoff following a heavy rainfall

in the watershed. Up to 86 percent of the
trout in certain stretches of the stream were
lost33

waterways each year, enough to cover 29, Q9rban Sources

acres of land one foot deep in mantire.
Livestock feed is extremely high in pho

Urban areas are another major source of

phorus. Consequently, livestock operationBhosphorus and sediment in runoff. Devel-

often have a higher phosphorus surplus the2P€d urban areas and developing urban ar-
do crop-producing farms. The average pho&2aS (construction sites) contribute on average
phorus surplus at a livestock operation gahl Percent and 13 percent of Wisconsin’s

be between 30 and 110 Ib/acréfyif the = Phosphorus load, respectively.

manure from these operations is either spread

PHOSPHORUS IN RUNOFF POLLUTION IN WISCONSIN
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The contribution of both types of urbanof rusting metal, and bits of tires and brake
areas to the overall phosphorus load is mlinings all make up the sediment load of ur-
nor compared to that from rural runoff, butban waterway#:
annual phosphorus loads per acre are com: . .
parable’* Several factors contribute to hi h%gnstryct/on S/.tes . )
phosphorus loadings per acre from ur aMvith high erosion rates, construction sites
areas. Though Wisconsin and the country £&4€ the largest urban contributor of phospho-
a whole have much less urban land than|riius to runoff. Construction sites are the big-
ral land, urban areas have little ability to fil-9€St source of urban soil erosion, providing
ter runoff. Urban areas are Iargely16 percent of the average annual sediment

impervious, and therefore most of the watelfad statewide?
turns into runoff. The Wisconsin Department of Natural

Urban areas also have a high delivery rat&¥€sources estimates that an average con-
meaning that it takes less time for the rajnStruction site of one acre delivers thirty tons
water or snowmelt to make it into our waterOf sediment per year to downstream water-
ways. Precipitation falls on cemented urbaM/@ys, more than any other activity or land
areas and runs quickly through the wateiSe; urban or rural. Some sites contribute

shed, picking up phosphorus and other oHpwards pf 45 tons per acre per year. This
lutants on the way. far outstrips the erosion rule of croplands,

which average between one and ten tons per
Developed Urban Areas acre per yed¥,
The most common sources of urban phos- Construction sites are designed to stay as
phorus include fertilized lawns and gardendry as possible. Early in the construction
and private waste treatment systems. Faiphase a drainage system is built and ditches
ing private waste treatment systems ofteand storm sewers are installed. The ditches
discharge directly into a stream without| aare designed to carry away rainwater as
field to filter them, or a failing septic field quickly and efficiently as possible to keep
will discharge the wastewater directly to theprojects moving despite precipitation events.
soil surface, allowing it to come into contactThis efficient drainage of water also means
with runoff. efficient runoff of sediment and phosphorus.
Developed urban areas, though they havgetween 50 and 100 percent of all sediment
less solil erosion than rural areas, have otheroded from a construction site will make it
sediment types that can play host to phos$ato downstream waters, as opposed to only
phorus molecules in runoff. Tiny pieces pfthree to ten percent of soil eroded from crop-
asphalt and pavement, particles from vehiclend3®
exhaust, factories, and smokestacks, flakes

WISPIRG FOUNDATION



SEDIMENT AND PHOSPHORUS
LEVELS IN WISCONSIN WATERWAYS

The median concentration is 0.16 mg/l, more

Phosphorus
Monitoring Data than five times the EPA recommended stan-
dard.

Phosphorus monitoring data in both streams Though excess phosphorus appears to be
and lakes illustrates an enormous water quei-Problem for streams and rivers throughout
ity problem in the state of Wisconsin. Ph sthe entire state, there are several regions that
phorus levels throughout the state routinel§tand out with extremely high average lev-
exceed the recommended standards |f&lS. Several areas had phosphorus averages
healthy rivers and streams set by the EPA &t least three times the recommended stan-

In December 2001 the EPA completed recdard.
ommended standards for several nutrient/in- The area surrounding Milwaukee,
dicators, including phosphorus. The EPA Wisconsin’s largest city, with both the Fox
divided the country into 16 different River and the Milwaukee River, had doz-
ecoregions, eight for streams and rivers and ens of testing stations with phosphorus
eight for lakes. Each ecoregion has its own averages more than three times the rec-
standard customized to local conditions. ommended standard.

Wisconsin falls in ecoregion VII for streams, Streams in the Madison area also had ex-
and rivers, with a recommended standard of tremely high averages, with runoff com-

0.033 milligrams/liter (mg/l). For lakes, Wis- ing from both urban and agricultural
consin falls into two separate categories, sources.

ecoregions VIl and VIII. Ecoregion VII hal i )
a recommended standard of 0.01475 mg/l, 1he Fox River Valley, which runs from
nearly twice as high as the standard of 0.00g Créen Bay to Appleton, is another area
mg/l for region VIII. Because the data used With destructive phosphorus levels.
in this report includes both ecoregions with® Agriculture has contributed to high phos-
out distinguishing between the two, we used phorus levels in the La Crosse and
the less stringent lake standard to analyze all Chippewa Rivers, the southwest counties
Wisconsin data. Thus, our analysis of W|s- of Grant, lowa, and Lafayette, and the
consin lakes is conservative. northern sections of the Wisconsin River.
While there are areas of the state that standMost streams with high phosphorus levels
out as regional problem areas and water hodxceed standards consistently. Monitoring
ies with consistent problems, the problem otations on 441 of 471 separate water bodies
excess phosphorus loading is visible statedentified as streams or rivers in water qual-
wide. Phosphorus levels exceeding EPA rec-
ommended standards have been detected,
streams, rivers, or lakes in all but one|o
Wisconsin’s 72 counties.

Streams and Rivers

across the state is 0.64 mg/l, 19 times th &8
EPA recommended standard of 0.033 rffg/|. §88

Kerry Schumann
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ity monitoring databases (94 percent) had at
least one test for phosphorus exceeding EPA
recommended levels. Of those water bodies
exceeding standards at least once, 88 per-
cent exceeded standards more than fifty per-
cent of the time they were tested. Sixty-three
streams and rivers tested at least ten times
over the past ten years exceeded standards
in 100 percent of the tests. (See Appendix
C.) The twenty streams with 100 percent
exceedance rates and the highest average
concentrations are show in Table 2.

Several regions stand out when looking at
areas that have exceedance rates of at least
80 percent. (See Map 2.)

* Monitoring stations up and down the
length of the Mississippi River along
Wisconsin’s western border consistently
exceed recommended levels.

e The Willow River, north of Hastings in
St. Croix County, is another trouble spot.

* The Fox River Valley, rivers and streams
in the Madison area, the Milwaukee River,
the upper Wisconsin River, and the
Chippewa River near Eau Claire all are
areas with extremely high average phos-
phorus levels and high exceedance per-
centages.

Lakes

Wisconsin lakes have an equally serious
phosphorus problem. Average levels of phos-
phorus in Wisconsin's lakes are extremely
high, a majority of lakes tested exceed
healthy phosphorus levels, and those water
bodies with high phosphorus levels test high
on a regular basis. While overall phospho-
rus levels tend to be lower in lakes than
streams and rivers, lakes and reservoirs are
much more sensitive to phosphorus. The
water cycle is much slower in lakes than riv-
ers, as they do not flush annually. This re-
sults in lower dissolved oxygen
concentrations, larger fluctuations in tem-
perature, and sensitivity to algae growth.
Eighty percent of phosphorus tests in Wis-
consin lakes over the past decade exceeded



Table 1. Streams and Rivers with High Average
Phosphorus Concentrations, 1990-2001

Average

Number Number of Exceedance Concentration

Location County  of Tests Exceedances Rate (mgll)
Hutchinson Creek Buffalo 91 91 100% 5.308
Joe’s Valley Creek Buffalo 455 434 95% 2.904
Kuenster Creek Grant 418 408 98% 2.670
Eagle Creek Buffalo 486 472 97% 2.654
Rattlesnake Creek Grant 413 406 98% 2.602
Mill Creek Wood 37 33 89% 1.897
Brewery Creek lowa 725 712 98% 1.851
Pecatonica River lowa 61 61 100% 1.391
Birch Creek Walworth 60 47 78% 1.204
Garfoot Creek Dane 515 508 99% 1.183
Parsons Creek Fond Du Lac 707 694 98% 1.004
Belgium River Sheboygan 22 22 100% 0.953
Kankapot Creek Outagamie 25 24 96% 0.832
Bower Creek Brown 670 668 100% 0.735
Sauk Creek Ozaukee 32 32 100% 0.710
Yahara River Rock 255 253 99% 0.681
Koshkonong Creek Dane 55 55 100% 0.662
Halfway Prairie Creek Dane 249 248 100% 0.661
Otter Creek Sheboygan 2,021 1,901 94% 0.636
Barr Creek Sheboygan 37 36 97% 0.634

Table 2. Streams and Rivers with High Exceedance Rates,1990-2001

Average

Number Number of Exceedance Concentration

Location County  of Tests Exceedances Rate (mgll)
Hutchinson Creek Buffalo 91 91 100% 5.308
Pecatonica River lowa 61 61 100% 1.391
Belgium River Sheboygan 22 22 100% 0.953
Sauk Creek Ozaukee 32 32 100% 0.710
Koshkonong Creek Dane 55 55 100% 0.662
Alto Creek Dodge 15 15 100% 0.621
Trout Run Creek  Trempealeau 26 26 100% 0.618
Rock Creek Tributary Polk 38 38 100% 0.569
Rock River Dodge 82 82 100% 0.416
Townline Creek Oneida 16 16 100% 0.378
Bohris Valley Creek Buffalo 46 46 100% 0.361
Six Mile Creek Dane 98 98 100% 0.357
Spring Creek Rock 114 114 100% 0.355
Nine Springs Creek Dane 92 92 100% 0.333
Drew Creek Dodge 12 12 100% 0.331
Des Plaines River Kenosha 25 25 100% 0.321
Trempealeau River Jackson 47 a7 100% 0.315
Suamico River Brown 10 10 100% 0.292
Starkweather Creek Dane 81 81 100% 0.292
Hay River Dunn 90 90 100% 0.291
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EPA recommended standards. The mean
phosphorus level measured in Wisconsin
lakes is 0.10 mg/l, seven times the EPA rec-
ommended standard of 0.01475. The median
concentration is 0.034 mg/l, more than
double the EPA recommended standard.

Lakes in several regions of Wisconsin
show phosphorus levels more than three
times the recommended standard.

* The lakes region of northwestern Wiscon-
sin leads the way with high average phos-
phorus levels.

¢ Polk, St. Croix, Barron, and Dunn coun-
ties have especially high average phospho-
rus tests.

* Other areas with high phosphorus tests in
lakes are the Peternell Flowage on the
Wisconsin River, Lake Poygan near Lake
Winnebago, Lake Mendota in the Madi-
son Area, and Lake Tichgan on the Fox
River in southeastern Wisconsin.

As with streams, lakes with phosphorus
problems had high levels of phosphorus on
a consistent basis. Of 657 lakes tested, 623
(93 percent) had at least one test that ex-
ceeded the phosphorus recommended stan-
dard. Of those 623 with exceedances, 522
(84 percent) tested above the phosphorus
standard in more than half of all tests. Thus
79 percent of all lakes in the state exceeded
phosphorus standards more than half the time
they were tested.

This corresponds with research by the
DNR on the eutrophication of lakes. A re-
cent DNR study concluded that eighty per-
cent of Wisconsin lakes have an accelerated
eutrophic staté’

107 lakes that were tested at least ten times
over the past ten years exceeded EPA rec-
ommended levels in every test. (See Appen-
dix E.) The twenty lakes with 100 percent
exceedance rates and the highest average
phosphorus concentrations are shown in
Table 4.

Lakes in several regions stand out as those
most consistently above recommended phos-
phorus levels. (See Map 4.)



Table 3. Lakes with High Average Phosphorus Concentrations, 1990-2001

Average

Number Number of Exceedance Concentration

Location County of Tests Exceedances Rate (mgll)
Benedict Lake Kenosha 24 18 75% 3.915
Oliver Lake Chippewa 13 13 100% 0.969
Green Lake Green Lake 48 47 98% 0.751
Potato Lake Rusk 26 25 96% 0.646
Deer Lake Polk 159 137 86% 0.538
Squaw Lake St Croix 131 131 100% 0.525
Twin Lake Polk 40 39 98% 0.508
Finley Lake Chippewa 13 13 100% 0.415
Desair Lake Barron 26 25 96% 0.387
Little Gerber Lake  Sheboygan 58 58 100% 0.383
Black Otter Lake Outagamie 31 31 100% 0.330
Kelly Lake Oconto 10 9 90% 0.330
Carstens Lake Manitowoc 17 16 94% 0.309
Lake Koshkonong Jefferson 11 11 100% 0.296
Silver Birch Lake Pepin 20 20 100% 0.265
Scout Lake Milwaukee 33 32 97% 0.255
Hartlaub Lake Manitowoc 25 23 92% 0.255
Como Lake Chippewa 11 11 100% 0.250
Lake Redstone Sauk 43 43 100% 0.238
Big Long Lake Manitowoc 97 95 98% 0.226

Table 4. Lakes with High Exceedance Rates, 1990-2001

Average

Number  Number of Exceedance Concentration

Location County of Tests Exceedances Rate (mgll)
Oliver Lake Chippewa 13 13 100% 0.969
Squaw Lake St Croix 131 131 100% 0.525
Finley Lake Chippewa 13 13 100% 0.415
Little Gerber Lake Sheboygan 58 58 100% 0.383
Black Otter Lake Outagamie 31 31 100% 0.330
Lake Koshkonong Jefferson 11 11 100% 0.296
Silver Birch Lake Pepin 20 20 100% 0.265
Como Lake Chippewa 11 11 100% 0.250
Lake Redstone Sauk 43 43 100% 0.238
Tichigan Lake Racine 44 44 100% 0.223
Largon Lake Polk 27 27 100% 0.208
Lake Arbutus Jackson 21 21 100% 0.203
English Lake Manitowoc 36 36 100% 0.200
Harpts Lake Manitowoc 10 10 100% 0.185
Virginia Lake Sauk 11 11 100% 0.172
White Clay Lake Shawano 108 108 100% 0.163
Tombeau Lake Walworth 22 22 100% 0.154
Marsh-Miller Central Bay Chippewa 17 17 100% 0.140
Tug Lake Lincoln 13 13 100% 0.139
Pine Lake St Croix 16 16 100% 0.134
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* Lake Mendota in the Madison area, lakesvater quality problem in Wisconsin. The lev-
in Polk County and Barron County, andels of phosphorus outlined in the previous
Lake Michigan on the Fox River all havesection are secondhand evidence of heavy
a large number of monitoring stations withsediment erosion, and analysis of suspended
exceedance percentages over 80 pecersediment concentrations confirms the prob-

* Lake Winnebago, and lakes in Oneida nlfm' ) ) )
Vilas counties in north central Wisconsin, Evaluating suspended sediment is a sub-

also have very high exceedance rates, ilgct of controversy. While much is under-

average phosphorus levels more than t r&dood about the effects of sediment buildup
times the recommended standards. in reservoirs and sediment as a vehicle for

phosphorus transport, little is understood
about how muclsuspendedediment is too
much. Different water bodies can handle and
_ ) | transport different sediment loads. Thus itis
Suspended sediment concentrations in Wigifficult to apply general standards to large
consin are increasing. A USGS study of thgroups of water bodies that have different
Western Lake Michigan drainages, includtharacteristics.
ing all of eastern Wisconsin, showed a con- various national and state agencies are
tinuous increase in suspended sedimeRjorking to develop standards for suspended
concentrations from 1971-1990. sediment. Wisconsin does not yet have a
Changes in land cover and land use affe¢iymerical standard for suspended sediment
rates of sediment erosion and sediment loagkyels in streams and rivers. The U.S. EPA
ing. Wisconsin waterways receive muChow uses a level of 100 mg/l as a general
more eroded sediment each year now thgjljideline for developing total maximum
they did under pre-settlement conditions. Ayaily loads for suspended solids where de-
USGS study of North Fish Creek concludedajled local analysis suggesting other levels
that when local drainage changed from foris not availablé? The USGS also used this
est cover to agricultural uses, sediment loadgandard in a study of sediment in Wiscon-
increased by a factor of fié.The USGS| gjn2s
study of Western Lake Michigan from 1971-  of 356 water bodies analyzed, 109 of them
1990 showed the same trends. The stuqg) percent) had concentrations of suspended
found that urban areas had the highest mgp|ids above 100 mg/l. Of the 109 locations
dian concentrations of suspended sedimenhat had tests exceeding healthy levels of
Agricultural areas had the second highesfyspended solids, 25 percent of locations
concentrations, and forested areas weregkceeded healthy levels more than one third

distant third™ _ of the time they were tested.
Analysis of recent water quality data sug-

gests that sediment continues to be a major

Sediment Studies
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WISCONSIN’'S RUNOFF MANAGEMENT PLAN

The Runoff Management Plan (RM )resulted in the runoff management rules of

produced by the Wisconsin Dep r,[today. These laws require the DNR to pre-

ment of Natural Resources has the Os_crlbe performance standards for agricultural

tential to establish Wisconsin as the country&d non-agricultural sources of non-point-
leader in the battle against runoff poIIution.Source pollution.
These sweeping regulations aimed at reduc- ]
ing runoff's effect on Wisconsin's water A Major Step toward
quality are an attempt at a comprehensiv@urbing Runoff
statewide plan to alter a wide range of ac-
tivities that are harmful to the health 0fThe Runoff Management Plan proposes
Wisconsin’s waterways. many completely new or altered regulations
Wisconsin’s runoff pollution policies have that comprise a major step in the right direc-
evolved through the years from an emphastion toward battling runoff pollution. The
on voluntary programs to mandatory politules set performance standards for both ag-
cies, culminating in the proposed runoffricultural practices and non-agricultural ac-
management rules now being debated. Inthévities, including development and
late 1970s, Wisconsin created the Nonpointdevelopment, developed areas, and trans-
Source Water Pollution Abatement (NPShortation.
Program to implement “priority watershed The agricultural performance standards
projects.” Between 1979 and 1995, prioritycover several areas. The standards will ap-
projects were selected from water qualityply to a wide range of practices, including
management plans that identified water quaturbing agricultural soil erosion, manure
ity concerns by river basin. These projectsnanagement and storage, clean water diver-
were funded with state money. sions (runoff from agricultural buildings,
The program began a transition toward feedlots, and manure storage areas), and nu-
more regulatory approach in the early 19908ient management.
after two Legislative Audit Bureau reports These new regulations are a major step in
showed that the old program was notimprowhat they would affect farms of all sizes.
ing water quality significantly. New state Present regulations only affect large farms.
laws required all watershed projects afteNutrient management plans are also a new
1993 to identify critical sites within their attempt at managing runoff from agricultural
watershed where Best Management Practicéields as well as any lawn or field five acres
(BMPs) must be implemented to protecbr larger in the state, including playing fields,
water quality. The new laws also providedyolf courses, and even private yards.
the DNR with the ability to enforce the new The urban performance standards are di-
statutes. The state has noted that this enfaregeled into three parts: new development and
ment ability is an “extremely effective ap-redevelopment, developed urban areas, and
proach to obtaining results at most heavilyransportation performance standards. The
polluting sites.™ regulations for new development and rede-
The BMP program never reached its fullvelopment require storm water management
potential due to a lack of funding for the casplans and practices for construction sites
share program. The selection of new projectarger than five acres, a major source of sedi-
for the program was permanently suspendadent runoff. The plans for large construc-
in 1995. By 1997 the state legislature |irtion sites will also require a vegetative buffer
Wisconsin realized that efforts toward reduchetween sites and streams, rivers, and lakes.
ing runoff pollution in the state were stag- The urban performance standards for de-
nant, and enacted the law that has sinagloped areas will require all communities

PHOSPHORUS IN RUNOFF POLLUTION IN WISCONSIN
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with average population densities of oversting and proposed regulations addressing
1,000 people per square mile to follow severopland soil loss are not enough to stop ex-
eral new requirements. These cities will haveess sediment runoff into our waterways
to make information available to the publicwithout vegetative buffers. Implementing the
regarding “proper yard and garden care| tRunoff Management Plan without buffers
minimize polluted runoff.” Cities will alsg ignores the most effective solution to the larg-
have to institute practices to collect leavesst source of both phosphorus and sediment
and grass clippings swept onto residentiah Wisconsin’s waterways.

streets. Additional programs will be put |n _

place to detect and eliminate illicit dischargeNeglecting Phosphorus

to storm sewers. Nutrient management regulations are out-
Transportation facilities will also be re-dated and continue to focus solely on nitro-
quired to meet performance standards. Thegen, while research from the Wisconsin DNR
standards will include education requireclearly shows that phosphorus is the nutri-
ments for transportation staff on runoff. Th Yent most responsib|e for eutrophication.
will also include a requirement for total sus- The plan itself is not necessarily at fault
pended solids reductions of twenty percerfor overlooking phosphorus, as it calls for
by 2008 and forty percent by 2013 for highnutrient management plans in general, and
ways within certain municipalities. Mostis not chemical specific. But “nutrients” re-
importantly, the rules require vegetative bufffer to nitrogen under Wisconsin NRCS 590,
ers between roads and road building projectsot phosphorus.
and waterways. The rules do require nutrient management
The Runoff Management Plan shows thglans to follow the technical standards writ-
Wisconsin is moving in the right directionten by the U.S. Department of Agriculture’s
toward solving our most dangerous and mos{atural Resources Conservation Service
difficult water quality problems. But several(NRCS). The NRCS is revising the standards
important changes are needed to make thigth the intention of basing nutrient man-
program much more effective. agement planning on phosphorus. Those re-
visions will be finalized by 2005. At that
point, Wisconsin’'s NMPs are expected to
become phosphorus based. However, until
then, farmers will be basing their planning

Agricultural Runoff _ _
Th t sianifi ¢ bl it on nitrogen, allowing excess phosphorus to
e most significant problem Wwith ;.0 5ur waterways.

Wisconsin’s proposed policies on runoff jis
their exclusion of mandatory cropland vegSmall Construction Sites
etative buffers. Agricultural runoff is bot
the largest source of sediment and the |
ing source of phosphorus in Wisconsin, pro
viding 76 percent of the sediment and
percent of the phosphorus in the state.
Runoff Management Plan fails to fully ad-
dress the problems of agricultural runoff.

Cropland buffers, vegetated strips of la
between crops and waterways, were an origi-
nal part of the Runoff Management Plan
are essential to its success. But buffers
pulled from the DNR’s final proposals. Ex-

Shortcomings in the Plan

a5:_onstruction sites contribute more sediment
per acre to waterways than any other land
se. Because of such high rates of soil ero-
jon, they are also the largest urban source
of phosphorus into our waterways.

The definitions of construction sites in
(]II\IR216.002 only require the state to regu-
ate construction sites with “one or more land

isturbing construction activities that in to-
? I will disturb 5 or more acres.” This means
Eat only the largest of construction sites will

WISPIRG FOUNDATION



be regulated — large housing developmentigtion. However, even with a standard of one

shopping malls, etc. This definition leaves acre most home building projects and many

loophole large enough to compromise théusiness and industrial construction projects

effectiveness of the Runoff Managementould not be covered.

Plan. Studies in Wisconsin show that small con-
The federal government is requiring statestruction sites are a major source of sediment

to regulate construction sites with land-disand phosphorus pollution, polluting as much

turbing activity of one acre or greater lbyas 10 times the amount of other urban and

March 2003. The Wisconsin DNR is cur-rural land uses.

rently drafting rules to comply with that regu-

PHOSPHORUS IN RUNOFF POLLUTION IN WISCONSIN
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PoLICY RECOMMENDATIONS

Require vegetative buffers of at least 35 feeWisconsin's waterways are being restored
between agricultural land and adjacent and protected for future generations simply
waterways by phasing in the mandatory buffer program
Buffers are the best way to reduce agriculaﬁer the completion of the federal CREP pro-
tural runoff pollution in Wisconsin. They 9ram.

increase filtration, allowing rainfall, snow- With written support from the Farm Ser-

melt, and other precipitation to filter into theVice Agency, Brown County has put a mora-
groundwater system rather than running dierium on their mandatory buffer program

rectly into waterways. They reduce the sedill order to participate in the CREP program.
ment load by trapping sediment before| it N€ Brown County mandatory buffer pro-

reaches waterways and by slowing runoffgram will resume after the completion of

allowing particles to settle before reaching=REP. The State of Wisconsin should repli-

the water body? Buffers also limit nutrient Cate this approach statewide. _
loading of waterways by utilizing the naty- The Senate Committee on the Environment

ral uptake of nutrients by plants. Of all thg€cently reviewed the Runoff Management
proposed policies to reduce runoff in Wi Plan and sent the plan back to the DNR, re-

for the buck.

to remove buffers from the plan. The agency

Buffers also contribute to the overall healt$hould now reinstate mandatory buffers of
of our aquatic ecosystems. They help stabfit least 35 feet.

lize stream banks and moderate stream t MWrake phosphorus the focus of nutrient

peratures by reducing solar radiatitin management plans along with nitrogen.
Buffers create wildlife corridors and provide

habitat for aquatic creatures. Many aqu ti'c\IUtrIent management is a key step in reduc-

species require the protection of vegetatio e?v\tgesdIicip[a;%?rioefnr:urgf:;s ";;Oer?:r Y:;-s
along stream banks in order to survive. ys, 9 P

Studies show that a 100-foot wide buff I;:urrently focus on only a small part of the
is sufficiently wide to protect water qualit problem. Although phosphorus is the most

and the minimum buffer width for most wa. MmpPortant factor in the eutrophication of

ter bodies is 49 to 98 feet. Buffers less t aW|scon_S|ns waterways, nu_trlent manage-
35 feet provide little protection of aquatcmem still focuses solely on nitrogen. Because

manure and fertilizers hav much higher
resourced? anure and fertilizers have a muc ghe

Although the Runoff Management P! r]phosphorus content than nitrogen and nutri-

originally required vegetative buffers — aent management regulates applications by

provision that was agreed to by groups n[litrogen content, phosphorus is applied in

cluding environmentalists and the WisconfamountS that greatly exceed crop heeds.
The control of phosphorus is much more

sin Farm Bureau — DNR staff removed t eff five than th ntrol of nitrogen thr h
provision in the final draft. DNR staff is co - efective than the conlrof ot nitroge oug

cerned that mandatory buffers could jeop Irunoﬁ management. Phosphorus enters our

dize Wisconsin's eligibility for the waterways almost entirely through runoff,
Conservation Reserve Enhancement

vhereas nitrogen comes from many sources.
gram (CREP), a federal program that pro

hus runoff controls can eliminate a much
vides money for states to install vegetati

éarger percentage of phosphorus.
buffers on farmland. But this does not hav Wisconsin should not wait until the U.S.
to be a choice between federal money

epartment of Agriculture’s new nutrient
mandatory buffers. Wisconsin can remai

anagement regulations take effect — now
eligible for CREP money while ensuring th

texpected to be 2005 at the earliest — to base

WISPIRG FOUNDATION



nutrient management plans on phosphorusuill disturb 5 or more acres.” This means

The DNR has the perfect opportunity in thehat only the largest of construction sites will

present policy debate to clarify the rule bybe regulated — large housing developments,
specifying phosphorus as a nutrient of focushopping malls, etc.

along with nitrogen. A federal rule set to take effect next year

will lower this threshold to include sites that

. dig up at least one acre. But this still leaves a
" loophole large enough to compromise the
effectiveness of the Runoff Management

With unmatched erosion rates and sedimemp|gn.

runoff, construction sites are the largest Ur- |f construction sites with less than one acre
ban contributor to phosphorus runoff, proof total land disturbed are left unregulated,

viding 16 percent of the sediment load |itaimost every residential construction project

Wisconsin. They are also the largest sourcégnd many commercial projects will continue

of sediment per acre of any land use. Thg pollute Wisconsin’s waterways with high
Wisconsin DNR estimates that an averagrwvels of sediment and phosphorus.

construction site of one acre delivers 30 tons Controlling sediment erosion and runoff
of sediment per year to downstream watekshould be a priority for construction sites of
ways. all sizes, from major developments down to
The Runoff Management Plan addressesmall additions on houses. During the rule-
this problem by requiring best managemenhaking process for the new federal regula-
practices for construction sites. However, théions, the standard should be altered to

plan only requires the state to regulate cortequire best management practices for all
struction sites with “one or more land disconstruction sites.

turbing construction activities that in total

Include all construction sites in the perfor-
mance standard requirements for construg
tion sites
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APPENDIX A: TEST RESULTS FOR PHOSPHORUS IN
STREAMS AND RIVERS BY COUNTY, 1990-2001

Statewide Statewide

Rank for Average Rank for

Number of Number of Exceedance Exceedance  Concentration Average

County Tests  Exceedances Rate Rate (mgll) Concentration
Adams 58 53 91% 44 0.100 49
Ashland 17 10 59% 65 0.039 69
Barron 218 164 75% 57 0.098 51
Bayfield 6 5 83% 52 0.082 54
Brown 974 963 99% 15 0.590 6
Buffalo 1320 1284 97% 27 2.390 2
Burnett 8 8 100% 1 0.073 56
Calumet 44 38 86% 51 0.254 16
Chippewa 161 127 79% 54 0.064 61
Clark 164 162 99% 16 0.176 30
Columbia 26 26 100% 1 0.134 41
Crawford 392 380 97% 28 0.155 36
Dane 3184 3156 99% 13 0.899 3
Dodge 448 445 99% 12 0.406 10
Door 37 32 87% 50 0.169 32
Douglas 58 38 66% 63 0.111 45
Dunn 388 387 100% 10 0.190 26
Eau Claire 127 125 98% 20 0.188 27
Florence 1 1 100% 1 0.060 63
Fond Du Lac 1551 1531 99% 18 0.717 4
Forest 12 8 67% 60 0.037 70
Grant 884 865 98% 22 2.495 1
Green 36 36 100% 1 0.175 31
Green Lake 768 730 95% 30 0.221 22
lowa 158 149 94% 32 0.676 5
Iron 10 7 70% 58 0.043 68
Jackson 289 251 87% 49 0.110 a7
Jefferson 269 245 91% 45 0.224 21
Juneau 2 2 100% 1 0.138 40
Kenosha 86 85 99% 17 0.193 25
Kewaunee 76 74 97% 26 0.146 38
La Crosse 33 33 100% 1 0.209 24
Lafayette 44 41 93% 40 0.218 23
Langlade 25 25 100% 1 0.320 15
Lincoln 102 96 94% 33 0.063 62
Manitowoc 403 378 94% 36 0.168 33
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County

Marathon
Marinette
Marquette
Menominee
Milwaukee
Monroe
Oconto
Oneida
Outagamie
Ozaukee
Pepin
Pierce
Polk
Portage
Price
Racine
Richland
Rock
Rusk
Sauk
Sawyer
Shawano
Sheboygan
St Croix
Taylor

Trempealeau

Vernon
Vilas
Walworth
Washburn
Washington
Waukesha
Waupaca
Waushara
Winnebago
Wood

Number of
Tests
110
129
13
0
496
97
189
385
186
88
143
508
143
125
12
107
28
199
120
206
30
38
2532
222
28
169
271
148
428
39
420
351
309
38
252
216

Number of

Exceedances

109
57
3

466

97
105
225
178

86
140
461
110
123

100
19
196
114
201
25
25
2366
207
28
168
236
52
588
22
392
330
239
23
228
198

Exceedance
Rate

99%

44%

23%

94%
100%
56%
58%
96%
98%
98%
91%
7%
98%
67%
94%
68%
99%
95%
98%
83%
66%
93%
93%
100%
99%
87%
35%
92%
56%
93%
94%
7%
61%
91%
92%

Statewide
Rank for
Exceedance
Rate

14

69

71

34

1
68
66
29
24
23
46
56
21
61
37
B5Y
19
31
25
53
62
38
41

1
11
48
70
42
67
39
85
55
64
47
43

Average
Concentration

(mg/)
0.140
0.100
0.037

0.158
0.156
0.066
0.056
0.235
0.360
0.110
0.154
0.368
0.133
0.051
0.229
0.084
0.246
0.102
0.229
0.065
0.048
0.563
0.132
0.341
0.334
0.119
0.049
0.578
0.065
0.182
0.181
0.076
0.066
0.083
0.453

Statewide
Rank for
Average

Concentration
39
50
71

34
35
58
64
18
12
46
37
11
42
65
20
52
17
48
19
59
67

8
43
13
14
44
66

7
60
28
29
55
57
53

9
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APPENDIX B: TEST RESULTS FOR
PHOSPHORUS IN LAKES BY COUNTY, 1990-2001

Statewide Statewide
Rank for Average Rank for
Number of Number of Exceedance Exceedance  Concentration Average
County Tests  Exceedances Rate Rate (mgll) Concentration
Adams 398 364 92% 32 0.073 38
Ashland 36 36 100% 1 0.036 59
Barron 472 385 82% 43 0.080 34
Bayfield 203 139 69% 58 0.039 56
Brown 28 28 100% 1 0.392 2
Buffalo 0
Burnett 368 303 82% 42 0.055 46
Calumet 27 24 89% 36 0.387 3
Chippewa 661 573 87% 39 0.108 22
Clark 21 21 100% 1 0.065 42
Columbia 157 156 99% 13 0.123 19
Crawford 0
Dane 816 787 96% 20 0.122 20
Dodge 265 255 96% 21 0.202 8
Door 243 79 33% 65 0.014 65
Douglas 336 267 80% 48 0.036 60
Dunn 161 161 100% 1 0.139 17
Eau Claire 67 67 100% 1 0.097 26
Florence 268 159 59% 62 0.047 52
Fond Du Lac 193 182 94% 25 0.099 25
Forest 133 47 35% 64 0.017 64
Grant 11 11 100% 1 0.061 43
Green 0
Green Lake 354 311 88% 38 0.177 11
lowa 25 24 96% 22 0.085 29
Iron 193 179 93% 30 0.032 61
Jackson 85 79 93% 28 0.126 18
Jefferson 342 266 78% 52 0.050 49
Juneau 139 139 100% 1 0.103 24
Kenosha 226 184 81% 45 0.457 1
Kewaunee 45 41 91% 33 0.071 40
La Crosse 52 51 98% 14 0.172 13
Lafayette 7 7 100% 1 0.107 23
Langlade 113 96 85% 40 0.038 57
Lincoln 113 85 75% 54 0.051 48
Manitowoc 396 377 95% 24 0.203 7
Marathon 122 119 98% 18 0.081 31
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County

Marinette
Marquette
Menominee
Milwaukee
Monroe
Oconto
Oneida
Outagamie
Ozaukee
Pepin
Pierce

Polk
Portage
Price
Racine
Richland
Rock

Rusk

Sauk
Sawyer
Shawano
Sheboygan
St Croix
Taylor
Trempealeau
Vernon
Vilas
Walworth
Washburn
Washington
Waukesha
Waupaca
Waushara
Winnebago
Wood

Number of
Tests
204
198
0

51
24
201
1122
31
18
21
45
1029
103
230
264

36
237
540
420
267
300
571

23

36
860
505
386
615
915
720
175
297

25

Number of
Exceedances
154

168

50
23
99
792
31
5
21
44
955
84
223
236

88
190
507
309
238
241
536

23

32
671
314
304
489
672
464
105
291

25

Exceedance
Rate
76%
85%

98%
96%
49%
71%
100%
28%
100%
98%
93%
82%
97%
89%

92%
80%
94%
74%
89%
80%
94%
100%

89%
78%
62%
79%
80%
73%
64%
60%
98%
100%

Statewide
Rank for
Exceedance
Rate

53

41

15
23
63
57

1
66

1
17
29
44
19
34

31
47
26
55
35
46
27

1

37
51
60
50
49
56
B5Y
61
16

1

Average
Concentration

(mg/l)
0.146
0.088

0.182
0.190
0.030
0.040
0.330
0.014
0.257
0.080
0.176
0.038
0.082
0.078

0.029
0.121
0.141
0.045
0.094
0.172
0.211
0.074

0.077
0.053
0.050
0.058
0.073
0.056
0.069
0.048
0.080
0.039

Statewide
Rank for
Average

Concentration
15

28

10

9
62
54

4
66

5
33
12
58
30
85

63
21
16
53
27
14

6
37

36
47
50
44
39
45
41
51
32
55
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APPENDIX C: STREAMS AND RIVERS WITH 100%
PHOSPHORUS EXCEEDANCE RATES, 1990-2001

Average

Number Number of Concentration

Location County of Tests Exceedances (mg/l)
Hutchinson Creek Buffalo 91 91 5.308
Pecatonica River lowa 61 61 1.391
Belgium River Sheboygan 22 22 0.953
Sauk Creek Ozaukee 32 32 0.710
Koshkonong Creek Dane 55 55 0.662
Alto Creek Dodge 15 15 0.621
Trout Run Creek Trempealeau 26 26 0.618
Rock Creek Tributary Polk 38 38 0.569
Rock River Dodge 82 82 0.416
Townline Creek Oneida 16 16 0.378
Bohris Valley Creek Buffalo 46 46 0.361
Six Mile Creek Dane 98 98 0.357
Spring Creek Rock 114 114 0.355
Nine Springs Creek Dane 92 92 0.333
Drew Creek Dodge 12 12 0.331
Des Plaines River Kenosha 25 25 0.321
Trempealeau River Jackson 47 47 0.315
Suamico River Brown 10 10 0.292
Starkweather Creek Dane 81 81 0.292
Hay River Dunn 90 90 0.291
Baird Creek Brown 15 15 0.289
Yellow River Wood 15 15 0.259
Renard Creek Door 15 15 0.248
Shioc River Outagamie 11 11 0.246
Root River Racine 93 93 0.240
Weeden Creek Sheboygan 79 79 0.231
Popple River Clark 34 34 0.223
Buffalo River Buffalo 93 93 0.219
Burns Creek La Crosse 14 14 0.208
Pine Creek Taylor 41 41 0.208
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Location

Baraboo River
Sandy Creek
Bass Creek
Nashota River
Sheboygan River
Pike River

Little Lax River
Mc Dermott Creek
Sugar River
Dutch Creek
Farmers Valley Creek
Showen Creek
Rush Creek
Isabelle Creek
Sussex Creek
Oak Creek Tributary
Menomin Lake
Eau Galle River
Pike River

Devils Creek

Rice Lake
Vermillion River
Irish Creek

Alder Creek
Gilbert Creek
Black Creek
Horse Creek

Joos Creek

Brush Creek

County

Sauk

St Croix
Rock
Manitowoc
Sheboygan
Racine
Monroe
Rusk
Dane

La Crosse
Monroe
Monroe
Crawford
Pierce
Waukesha
Milwaukee
Dunn
Dunn
Kenosha
Lincoln
Oneida
Barron
Dodge
Rusk
Dunn
Manitowoc
Polk
Buffalo
Monroe

PHOSPHORUS IN RUNOFF POLLUTION IN WISCONSIN

Number
of Tests
144

13

10

15

139

11

12

14

186

12

12

10

43

20

10

12

37

32

11
19
13
14
10
12
37
10
12
13

Number of
Exceedances
144
13
10
15
139
11
12
14
186
12
12
10
43
20
10
12
37
32
10
11
19
13
14
10
12
37
10
12
13

Average
Concentration

(mgl)
0.198
0.197
0.195
0.188
0.186
0.157
0.149
0.146
0.134
0.134
0.133
0.125
0.123
0.123
0.121
0.120
0.119
0.114
0.110
0.105
0.101
0.099
0.097
0.093
0.090
0.087
0.080
0.074
0.058
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APPENDIX D: STREAMS AND RIVERS WITH HIGH

AVERAGE PHOSPHORUS CONCENTRATIONS,

1990-2001

Location County
Hutchinson Creek Buffalo
Joe’s Valley Creek Buffalo
Kuenster Creek Grant
Eagle Creek Buffalo
Rattlesnake Creek Grant
Mill Creek Wood
Brewery Creek lowa
Pecatonica River lowa
Birch Creek Walworth
Garfoot Creek Dane
Parsons Creek Fond Du Lac
Belgium River Sheboygan
Kankapot Creek Outagamie
Bower Creek Brown
Sauk Creek Ozaukee
Yahara River Rock
Koshkonong Creek Dane
Halfway Prairie Creek Dane
Otter Creek Sheboygan
Barr Creek Sheboygan
Alto Creek Dodge
Trout Run Creek  Trempealeau
Rock Creek Tributary Polk
Plum Creek Pierce
Apple Creek Brown
Rock River Washington
Rock River Dodge
Townline Creek Oneida
Southwick Creek Walworth
Ashwaubenon Creek Brown
Bohris Valley Creek Buffalo
Six Mile Creek Dane
Spring Creek Rock
Black Earth Tributary Dane
Nine Springs Creek Dane

WISPIRG FOUNDATION

Number
of Tests
91
455
418
486
413
37
725
61
60
5il5
707
22
25
670
32
255
55
249
2021
37
15
26
38
55
27
547
82
16
65
22
46
98
114
142
92

Number of
Exceedances
91
434
408
472
406
33
712
61
47
508
694
22
24
668
32
253
55
248
1901
36
15
26
38
53
26
543
82
16
62
20
46
98
114
141
92

Exceedance
Rate
100%
95%
98%
97%
98%
89%
98%
100%
78%
99%
98%
100%
96%
100%
100%
99%
100%
100%
94%
97%
100%
100%
100%
96%
96%
99%
100%
100%
95%
91%
100%
100%
100%
99%
100%

Average
Concentration

(mgfl)
5.308
2.904
2.670
2.654
2.602
1.897
1.851
1.391
1.204
1.183
1.004
0.953
0.832
0.735
0.710
0.681
0.662
0.661
0.636
0.634
0.621
0.618
0.569
0.555
0.549
0.478
0.416
0.378
0.368
0.368
0.361
0.357
0.355
0.341
0.333



Average
Number Number of Exceedance Concentration

Location County of Tests Exceedances Rate (mgll)
Drew Creek Dodge 12 12 100% 0.331
Des Plaines River Kenosha 25 25 100% 0.321
Silver Creek Marathon 1201 1193 99% 0.316
Trempealeau River Jackson 47 a7 100% 0.315
Spring Brook Langlade 32 31 97% 0.307
Rice Creek Barron 17 16 94% 0.303
Cambra Creek Dodge 36 35 97% 0.294
Starkweather Creek Dane 81 81 100% 0.292
Pigeon Creek Grant 18 10 56% 0.292
Suamico River Brown 10 10 100% 0.292
Hay River Dunn 90 90 100% 0.291
Beaver Dam River Dodge 45 44 98% 0.289
Baird Creek Brown 15 15 100% 0.289
Bloody Run Wood 18 4 22% 0.283
Yellow River Wood 15 15 100% 0.259
Cedar Creek Manitowoc 57 56 98% 0.257
Crawfish River Columbia 56 55 98% 0.249
Renard Creek Door 15 15 100% 0.248
Shioc River Outagamie 11 11 100% 0.246
Garners Creek Outagamie 23 21 91% 0.245
Root River Racine 93 93 100% 0.240
Galena River Lafayette 40 39 98% 0.236
Turtle Creek Barron 47 46 98% 0.234
Weeden Creek Sheboygan 79 79 100% 0.231
Rock Lake Tributary  Jefferson 32 27 84% 0.230
Buffalo River Buffalo 93 93 100% 0.219
Pine Creek Taylor 41 41 100% 0.208
Burns Creek La Crosse 14 14 100% 0.208
Badger Mill Creek Dane 62 60 97% 0.207
Yahara River Dane 186 185 100% 0.205
Lincoln Creek Milwaukee 96 89 93% 0.203
Clear Creek Rusk 48 47 98% 0.200
Branch River Manitowoc 11 10 91% 0.200
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Location

Oliver Lake
Squaw Lake
Finley Lake

Little Gerber Lake
Black Otter Lake
Lake Koshkonong
Silver Birch Lake
Como Lake

Lake Redstone
Tichigan Lake
Largon Lake
Lake Arbutus
English Lake
Harpts Lake
Virginia Lake
White Clay Lake
Tombeau Lake
Marsh-Miller Central Bay
Tug Lake

Pine Lake

Tainter Lake
Delavan Lake
Lake Delton
Petenwell Flowage
Mallalieu Lake
Paulsen Lake
Hemlock Lake
North Pipe Lake
Spence Lake Middle
North Spirit Lake
Little Wood Lake
Elk Lake

Dunham Lake
Mirror Lake
Prairie Lake
Center Lake
Mounds Pond

WISPIRG FOUNDATION

County

Chippewa
St Croix
Chippewa
Sheboygan
Outagamie
Jefferson
Pepin
Chippewa
Sauk
Racine
Polk
Jackson
Manitowoc
Manitowoc
Sauk
Shawano
Walworth
Chippewa
Lincoln

St Croix
Dunn
Walworth
Sauk
Juneau

St Croix
Polk
Barron
Polk
Chippewa
Price
Burnett
Price
Burnett
Sauk
Barron
Kenosha
St Croix

APPENDIX E: LAKES WITH 100%
PHOSPHORUS EXCEEDANCE RATES, 1990-2001

Number
of Tests
13
131
13
58
31
11
20
11
43
44
27
21
36
10
11
108
22
17
13
16
143
31
19
117
16
12
32
16
13
13
21
10
14
37
29
20
11

Number of
Exceedances
13
131
13
58
31
11
20
11
43
44
27
21
36
10
11
108
22
17
13
16
143
31
19
117
16
12
32
16
13
13
21
10
14
37
29
20
11

Average
Concentration

(mg/l)
0.969
0.525
0.415
0.383
0.330
0.296
0.265
0.250
0.238
0.223
0.208
0.203
0.200
0.185
0.172
0.163
0.154
0.140
0.139
0.134
0.130
0.127
0.127
0.124
0.121
0.118
0.116
0.113
0.112
0.110
0.108
0.108
0.105
0.102
0.102
0.099
0.096



Average

Number Number of Concentration
Location County of Tests Exceedances (mg/l)
Chetac Lake Sawyer 34 34 0.095
Black River Flowage Jackson 10 10 0.094
Harmony Grove Lake Columbia 36 36 0.091
Montana Lake Marinette 10 10 0.091
Mud Lake Jefferson 20 20 0.090
Sheas Lake Kewaunee 10 10 0.089
Castle Rock Flowage Juneau 154 154 0.085
Lake Butte Winnebago 38 38 0.085
Montello Lake Marquette 13 13 0.085
Lake Poygan Winnebago 21 21 0.084
Lotus Lake Polk 11 11 0.084
Birch Lake lowa 12 12 0.082
Kegonsa Lake Dane 52 52 0.081
Bone Lake Polk 21 21 0.081
Amacoy Lake Rusk 36 36 0.078
Big Butternut Lake Polk 22 22 0.075
Avoca Lake lowa 11 11 0.074
Mason Lake Adams 144 144 0.073
Waubesa Lake Dane 53 53 0.070
Wissota Lake Chippewa 51 51 0.065
Coon Fork Lake Eau Claire 47 47 0.064
Duroy Lake Price 10 10 0.064
Jones Lake Grant 11 11 0.061
Turtle Lake Barron 53 53 0.059
Island Lake Iron 19 19 0.057
Lake St. Croix St Croix 84 84 0.056
Lac Sault Dore Price 20 20 0.055
Falk Lake Burnett 22 22 0.054
Heidmann Lake Kewaunee 17 17 0.054
Potter Flowage Jackson 52 52 0.053
Hallie Lake Chippewa 11 11 0.053
Hooker Lake Kenosha 15 15 0.052
Tree Lake Portage 14 14 0.052
Road Lake Lincoln 11 11 0.052
Shingle Mill Lake Oneida 18 18 0.051
Musser Flowage Price 15 15 0.050
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Location

Benedict Lake
Oliver Lake
Green Lake
Potato Lake
Deer Lake
Squaw Lake
Twin Lake

Finley Lake
Desair Lake
Little Gerber Lake
Black Otter Lake
Kelly Lake
Carstens Lake
Lake Koshkonong
Silver Birch Lake
Scout Lake
Hartlaub Lake
Como Lake

Lake Redstone
Big Long Lake
Tichigan Lake
Little Bearskin Lake
Largon Lake
Lake Arbutus
English Lake

Big Gerber Lake
Otter Lake
Tomah Lake
Redstone Lake
Fox Lake

Harpts Lake
Monona Lake
Neshonoc Lake
Virginia Lake
Little Green Lake
Bullhead Lake
Lake Mendota
White Clay Lake
School Section Lake
Stone Lake
Kentuck Lake

WISPIRG FOUNDATION

Number

County of Tests
Kenosha 24
Chippewa 13
Green Lake 48
Rusk 26

Polk 159

St Croix 131
Polk 40
Chippewa 13
Barron 26
Sheboygan 58
Outagamie 31
Oconto 10
Manitowoc 17
Jefferson 11
Pepin 20
Milwaukee 33
Manitowoc 25
Chippewa 11
Sauk 43
Manitowoc 97
Racine 44
Oneida 21
Polk 27
Jackson 21
Manitowoc 36
Sheboygan 60
Chippewa 100
Monroe 24
Sauk 153
Dodge 220
Manitowoc 10
Dane 213

La Crosse 52
Sauk 11
Green Lake 114
Manitowoc 45
Dane 237
Shawano 108
Waupaca 84
Washburn 16
Vilas 109

APPENDIX F: LAKES WITH HIGH AVERAGE
PHOSPHORUS CONCENTRATIONS, 1990-2001

Number of Exceedance

Exceedances

18
13
a7
25
137
131
89
13
25
58
31

16
11
20
32
23
11
43
95
44
20
27
21
36
42
91
23

150

213
10

211
51
11

113
44

235

108
81
15

107

Rate
75%
100%
98%
96%
86%
100%
98%
100%
96%
100%
100%
90%
94%
100%
100%
97%
92%
100%
100%
98%
100%
95%
100%
100%
100%
70%
91%
96%
98%
97%
100%
99%
98%
100%
99%
98%
99%
100%
96%
94%
98%

Average
Concentration

(mgfl)
3.915
0.969
0.751
0.646
0.538
0.525
0.508
0.415
0.387
0.383
0.330
0.330
0.309
0.296
0.265
0.255
0.255
0.250
0.238
0.226
0.223
0.217
0.208
0.203
0.200
0.199
0.193
0.190
0.189
0.187
0.185
0.176
0.172
0.172
0.170
0.168
0.165
0.163
0.160
0.160
0.159



Average
Number Number of Exceedance Concentration

Location County of Tests Exceedances Rate (mgll)
Tombeau Lake Walworth 22 22 100% 0.154
Ward Lake Polk 30 27 90% 0.150
Jersey Valley Lake Vernon 13 12 92% 0.145
Mccrossen Lake Waupaca 18 9 50% 0.140
Marsh-Miller Central Bay Chippewa 17 17 100% 0.140
Keesus Lake Waukesha 17 12 71% 0.139
Tug Lake Lincoln 13 13 100% 0.139
Manson Lake Oneida 11 5 46% 0.137
Devils Lake Sauk 168 158 94% 0.136
Pine Lake St Croix 16 16 100% 0.134
Tainter Lake Dunn 143 143 100% 0.130
Friess Lake Washington 120 116 97% 0.127
Delavan Lake Walworth 31 31 100% 0.127
Lake Delton Sauk 19 19 100% 0.127
Mount Morris Lake Waushara 16 14 88% 0.127
Buck Lake Rusk 23 19 83% 0.126
Arbutus Lake Jackson 32 26 81% 0.125
Petenwell Flowage Juneau 117 117 100% 0.124
Buffalo Lake Marquette 116 114 98% 0.122
North Lake Walworth 39 32 82% 0.122
Balsam Lake Polk 24 20 83% 0.121
Mallalieu Lake St Croix 16 16 100% 0.121
Miner Lake Waupaca 25 14 56% 0.119
Paulsen Lake Polk 12 12 100% 0.118
Cedar Lake Polk 200 178 89% 0.117
Hemlock Lake Barron 32 32 100% 0.116
Orlando Lake Waupaca 26 17 65% 0.114
North Pipe Lake Polk 16 16 100% 0.113
Spence Lake Chippewa 13 13 100% 0.112
North Spirit Lake Price 13 13 100% 0.110
Camp Lake Kenosha 25 24 96% 0.109
Little Wood Lake Burnett 21 21 100% 0.108
North Twin Lake Vilas 12 10 83% 0.108
Elk Lake Price 10 10 100% 0.108
Crooked Lake Oconto 71 58 82% 0.107
Dunham Lake Burnett 14 14 100% 0.105
Mirror Lake Sauk 37 37 100% 0.102
Prairie Lake Barron 29 29 100% 0.102
Cornell Lake Chippewa 21 20 95% 0.101
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METHODOLOGY

Data from 1990-1998 is from the U.S. EPAs Records were then aggregated by moni-

STORET database. This data conta

n®ring station, by water body, and by county.

records from all agencies that have uploadebhe aggregation by monitoring station and

data to STORET for Wisconsin waterway
99% of all data came from the Wiscons
DNR; the other 1% came from several d
ferent agencies, including the U.S. EPA R
gion 5 and the National Park Service. Tht

scounty was done automatically using moni-
irtoring station and county codes attached to

ifthe data. The aggregation by water body was

edone manually using the described location
eef each record to assign it to the correct wa-

records for Lake Michigan came from theter body.
Michigan Department of Environmental Stations identified as having “high

Quality.

exceedance rates” for the GIS maps were sta-

Data from 1999-2001 was obtained ditions where at least 80% of tests exceeded

rectly from the Wisconsin DNR.

the appropriate EPA criteria with a minimum

This analysis used only records from amef twenty tests from 1990-2001. Stations

bient streams and ambient lakes.

Phosphorus

Analysis of phosphorus data used on
records of “total phosphorus” tests. Orth
phosphate tests and other phosphorus n
surements were not included. Records w
estimated values or non-quantitative vall
were not included.

Each individual record was compared
the appropriate EPA recommendse
ecoregional criteria to determine whethe
exceeded the levels recommended fo
healthy lake or stream.

identified as having a “high average” had an
average phosphorus value above 0.1 mg/l
with a minimum of twenty tests over the
lyptudy period.

?é%_ediment

itAnalysis of sediment data used records of
etests for total suspended solids. Records with

estimated values or non-quantitative values
tavere not included.

>d Test values were compared to recom-

itnended criteria for suspended sediment to
r identify those test values that exceeded the
criteria for healthy waterways.
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