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Second-Order Leaf Branching 

First-Order Leaf Branching 

Toothed Leaf Margins 

Fruit (rare) Andrea Moro 

Ceratophyllum demersum Coontail
Native 

Identifying Features 

 Often bushy near tips of branches, giving the 
raccoon tail-like appearance (“coontail”) 

 Whorled leaves with one to two orders of  
branching and small teeth on their margins 

 Flowers (rare) small and produced in leaf axils 

Coontail is similar to spiny hornwort (C. echinatum) 
and muskgrass (Chara spp.), but spiny hornwort has 
some leaves with three to four orders of branching, 
and coontail does not produce the distinct garlic-like 
odor of muskgrass when crushed 

Ecology 

 Common in lakes and streams, both shallow  
and deep 

 Tolerates poor water quality (high nutrients, 
chemical pollutants) and disturbed conditions 

 Stores energy as oils, which can produce slicks  
on the water surface when plants decay 

 Anchors to the substrate with pale, modified  
leaves rather than roots 

 Eaten by waterfowl, turtles, carp, and muskrat 

Rice Lake July 2014 
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Chara spp. Muskgrasses
Native Algae (not vascular plants) 

Identifying Features 

 Leaf-like, ridged side branches develop in whorls  
of six or more 

 Often encrusted with calcium carbonate, which 
appears white upon drying (see photo on left, 
below) 

 Yellow reproductive structures develop along the 
whorled branches in summer 

 Emits a garlic-like odor when crushed 

Stoneworts (Nitella spp.) are similar large algae, but 
their branches are smooth rather than ridged and 
more delicate 

Ecology 

 Found in shallow or deep water over marl or silt, 
often growing in large colonies in hard water 

 Overwinters as rhizoids (cells modified to act as 
roots) or fragments 

 Stabilizes bottom sediments, often among the first 
species to colonize open areas 

 Food for waterfowl and excellent habitat for  
small fish 

Daniel Carter

Christian Fischer 

Rice Lake July 2014 
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Daniel Carter 

Daniel Carter 

Elodea canadensis Common Waterweed 
Native 

Identifying Features 

 Slender stems, occasionally rooting 

 Leaves lance-shaped, in whorls of three (rarely  
two or four), 6.0 to 17 mm long and averaging 
2.0 mm wide 

 When present, tiny male and female flowers on 
separate plants (females more common), raised  
to the surface on thread-like stalks 

Ecology 

 Found in lakes and streams over soft substrates 
tolerating pollution, eutrophication and disturbed 
conditions 

 Often overwinters under the ice 

 Produces seeds only rarely, spreading primarily  
via stem fragments 

 Provides food for muskrat and waterfowl  

 Habitat for fish or invertebrates, although dense 
stands can obstruct fish movement 

Rice Lake July 2014
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Myriophyllum spicatum Eurasian Water Milfoil 
Nonnative/Exotic 

Identifying Features 

 Stems spaghetti-like, often pinkish, growing long 
with many branches near the water surface 

 Leaves with 12 to 21 pairs of leaflets  

 Produces no winter buds (turions) 

Eurasian water milfoil is similar to northern water 
milfoil (M. sibiricum). However, northern water  
milfoil has five to 12 pairs of leaflets per leaf and 
stouter white or pale brown stems 

Ecology 

 Hybridizes with northern (native) water milfoil, 
resulting in plants with intermediate characteristics 

 Invasive, growing quickly, forming canopies, and 
getting a head-start in spring due to an ability to 
grow in cool water 

 Grows from root stalks and stem fragments in  
both lakes and streams, shallow and deep; 
tolerates disturbed conditions 

 Provides some forage to waterfowl, but supports 
fewer aquatic invertebrates than mixed stands of 
aquatic vegetation 

Rice Lake July 2014 
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Polygonum amphibium (Persicaria amphibian) Water Smartweed
Native 

Identifying Features 

 Occurs in both floating and upright, land adapted 
forms 

 Floating leaves smooth, elliptical, and with a 
rounded tip and emergent leaves hairy with pointed 
tips 

 Swollen leaf nodes along stems 

 Pink, cylindrical clusters of small flowers 

The floating forms of water smartweed could be 
mistaken for pondweeds (Potamogeton spp.) but 
water smartweed can be easily distinguished by  
its lack of submersed leaves and its swollen leaf 
nodes. 

Ecology 

 Very widespread and common in areas with 
saturated soils and in shallows of backwaters, 
ponds, and lakes 

 Reproduces by seed and overwinters via  
perennial rhizomes 

 Seeds consumed by waterfowl and particularly 
important for migratory waterfowl 

 Provides habitat for fish and aquatic invertebrates 

Rice Lake July 2014 
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Potamogeton crispus Curly-Leaf Pondweed 
Nonnative/Exotic 

Identifying Features 

 Stems slightly flattened and both stem and leaf 
veins often somewhat pink 

 Leaf margins very wavy and finely serrated 

 Stipules (3.0 to 8.0 mm long) partially  
attached to leaf bases, disintegrating early  
in the season 

 Produces pine cone-like overwintering  
buds (turions) 

Curly-leaf pondweed may resemble clasping-leaf 
pondweed (P. richardsonii), but the leaf margins  
of the latter are not serrated 

Ecology 

 Found in lakes and streams, both shallow  
and deep 

 Tolerant of low light and turbidity 

 Disperses mainly by turions 

 Adapted to cold water, growing under  
the ice while other plants are dormant,  
but dying back during mid-summer in  
warm waters 

 Produces winter habitat, but mid-summer  
die-offs can degrade water quality and cause  
algal blooms 

 Maintaining or improving water quality can  
help control this species, because it has a  
competitive advantage over native species  
when water clarity is poor 

Zofia Noe 

Zofia Noe 

Rice Lake July 2014 
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Ranunculus aquatilis White Water Crowfoot 
Native 

Identifying Features 

 Submersed leaves finely divided into thread- 
like sections, and arranged alternately along  
the stem 

 Flowers white, with five petals 

 May or may not produce floating leaves 

White water crowfoot is similar to other aquatic 
Ranunculus spp. However, the latter have yellow 
flowers and leaf divisions that are flat, rather than 
thread-like 

Ecology 

 Shallow water in lakes or streams, often with  
high alkalinity 

 Often forms dense patches near springs or  
sand bars 

 Emerges from rhizomes in the spring 

 Fruit and foliage consumed by waterfowl and 
upland birds alike 

 Habitat for invertebrates that are food for fish  
like trout 

Rice Lake July 2014
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Stuckenia pectinata Sago Pondweed 

Native 

Identifying Features 

 Stems often slightly zig-zagged and forked  
multiple times, yielding a fan-like form 

 Leaves one to four inches long, very thin, and 
ending in a sharp point 

 Whorls of fruits spaced along the stem may  
appear as beads on a string 

Ecology 

 Lakes and streams 

 Overwinters as rhizomes and starchy tubers 

 Tolerates murky water and disturbed conditions 

 Provides abundant fruits and tubers, which  
are an important food for waterfowl 

 Provides habitat for juvenile fish 

Christian Fischer Christian Fischer 

Fruits 

Rice Lake July 2014
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WISCONSIN DEPARTMENT ON NATURAL RESOURCES 
DESIGNATED SENSITIVE AREAS ON WHITEWATER 

LAKE
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The Wisconsin Department of Natural Resources provides equal opportunity in its employment, programs, services, and functions 
under an Affirmative Action Plan. If you have any questions, please write to Equal Opportunity Office, Department of Interior, 
Washington, D.C. 20240.  This publication is available in alternative format (large print, Braille, audio tape. etc.) upon request.  
Please call (608) 267-7694 for more information. 

Formulations 

2,4-D is an herbicide that is widely used as a 
household weed-killer, agricultural herbicide, 
and aquatic herbicide.  It has been in use since 
1946, and was registered with the EPA in 1986 
and re-reviewed in 2005.  The active ingredient 
is 2,4-dichloro-phenoxyacetic acid.  There are 
two types of 2,4-D used as aquatic herbicides:  
dimethyl amine salt and butoxyethyl ester.  Both 
liquid and slow-release granular formulations are 
available.  2,4-D is sold under the trade names 
Aqua-Kleen, Weedar 64 and Navigate (product 
names are provided solely for your reference 
and should not be considered endorsements nor 
exhaustive).    

Aquatic Use and Considerations 

2,4-D is a widely-used herbicide that affects 
plant cell growth and division.  It affects primarily 
broad-leaf plants.  When the treatment occurs, 
the 2,4-D is absorbed into the plant and moved 
to the roots, stems, and leaves.  Plants begin to 
die in a few days to a week following treatment, 
but can take several weeks to decompose.  
Treatments should be made when plants are 
growing.   

For many years, 2,4-D has been used 
primarily in small-scale spot treatments.  
Recently, some studies have found that 2,4-D 
moves quickly through the water and mixes 
throughout the waterbody, regardless of where it 
is applied. Accordingly, 2,4-D has been used in 
Wisconsin experimentally for whole-lake 
treatments.   

2,4-D is effective at treating the invasive 
Eurasian watermilfoil (Myriophyllum spicatum).
Desirable native species that may be affected 
include native milfoils, coontail (Ceratophyllum 
demersum), naiads (Najas spp.), elodea (Elodea
canadensis) and duckweeds (Lemna spp.).   
Lilies (Nymphaea spp. and Nuphar spp.) and 
bladderworts (Utricularia spp.) also can be 
affected.

    

Post-Treatment Water Use 
Restrictions 

There are no restrictions on eating fish from 
treated water bodies, human drinking water or 
pet/livestock drinking water.  Following the last 
registration review in 2005, the ester products 
require a 24-hour waiting period for swimming.  
Depending on the type of waterbody treated and 
the type of plant being watered, irrigation 
restrictions may apply for up to 30 days.  Certain 
plants, such as tomatoes and peppers and 
newly seeded lawn, should not be watered with 
treated water until the concentration is less than 
5 parts per billion (ppb).   

Herbicide Degradation, Persistence 
and Trace Contaminants 

The half-life of 2,4-D (the time it takes for 
half of the active ingredient to degrade) ranges 
from 12.9 to 40 days depending on water 
conditions.  In anaerobic lab conditions, the half-
life has been measured up to 333 days.  After 
treatment, the 2,4-D concentration in the water 
is reduced primarily through microbial activity, 
off-site movement by water, or adsorption to 
small particles in silty water.  It is slower to 
degrade in cold or acidic water, and appears to 
be slower to degrade in lakes that have not been 
treated with 2,4-D previously.   

There are several degradation products from 
2,4-D:  1,2,4-benzenetriol, 2,4-dichlorophenol, 
2,4-dichloroanisole, chlorohydroquinone (CHQ), 
4-chlorophenol and volatile organics.    

Wisconsin Department of Natural Resources

2,4-D Chemical Fact Sheet 

January 2012

139



228

Wisconsin Department of Natural Resources 
Box 7921 
Madison, WI 53707-7921 

DNR PUB-WT-964  2012

Impacts on Fish and Other Aquatic 
Organisms 

Toxicity of aquatic 2,4-D products vary 
depending on whether the formulation is an 
amine or an ester 2,4-D.  The ester formulations 
are toxic to fish and some important 
invertebrates such as water fleas (Daphnia) and 
midges at application rates; the amine 
formulations are not toxic to fish or invertebrates 
at application rates.  Loss of habitat following 
treatment may cause reductions in populations 
of invertebrates with either formulation, as with 
any herbicide treatment.  These organisms only 
recolonize the treated areas as vegetation 
becomes re-established.  

Available data indicate 2,4-D does not 
accumulate at significant levels in the bodies of 
fish that have been tested.  Although fish that 
are exposed to 2,4-D will take up some of the 
chemical, the small amounts that accumulate 
are eliminated after exposure to 2,4-D ceases.  

On an acute basis, 2,4-D is considered 
moderately to practically nontoxic to birds.  2,4-
D is not toxic to amphibians at application rates; 
effects on reptiles are unknown.  Studies have 
shown some endocrine disruption in amphibians 
at rates used in lake applications, and DNR is 
currently funding a study to investigate 
endocrine disruption in fish at application rates. 

As with all chemical herbicide applications it 
is very important to read and follow all label 
instructions to prevent adverse environmental 
impacts. 

Human Health 
 

Adverse health effects can be produced by 
acute and chronic exposure to 2,4-D.  Those 
who mix or apply 2,4-D need to protect their skin 
and eyes from contact with 2,4-D products to 
minimize irritation, and avoid inhaling the spray.  
In its consideration of exposure risks, the EPA 
believes no significant risks will occur to 
recreational users of water treated with 2,4-D.   

Concerns have been raised about exposure 
to 2,4-D and elevated cancer risk.  Some (but 
not all) epidemiological studies have found 2,4-D 
associated with a slight increase in risk of non-
Hodgkin’s lymphoma in high exposure 
populations (farmers and herbicide applicators).  
The studies show only a possible association 
that may be caused by other factors, and do not 
show that 2,4-D causes cancer.  The EPA 
determined in 2005 that there is not sufficient 
evidence to classify 2,4-D as a human 
carcinogen.   

The other chronic health concern with 2,4-D 
is the potential for endocrine disruption.  There 
is some evidence that 2,4-D may have 
estrogenic activities, and that two of the break-
down products of 2,4-D (4-chlorophenol and 2,4-
dichloroanisole) may affect male reproductive 
development.  The extent and implications of 
this are not clear and it is an area of ongoing 
research.

For Additional Information 

Environmental Protection Agency 
Office of Pesticide Programs 
www.epa.gov/pesticides

Wisconsin Department of Agriculture, Trade, 
and Consumer Protection 
http://datcp.wi.gov/Plants/Pesticides/

Wisconsin Department of Natural Resources 
608-266-2621 
http://dnr.wi.gov/lakes/plants/

Wisconsin Department of Health Services 
http://www.dhs.wisconsin.gov/

National Pesticide Information Center 
1-800-858-7378 
http://npic.orst.edu/

2,4-D Chemical Fact SheetPage 2 
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Problem Statement: 
Despite significant research related to buffers, there remains no consensus as to 
what constitutes optimal riparian buffer design or proper buffer width for effective         
pollutant removal, water quality protection, prevention of channel erosion, provision 
of fish and wildlife habitat, enhancement of environmental corridors, augmentation 
of stream baseflow, and water temperature moderation. 

Managing the Water’s Edge 
Making Natural Connections 

Our purpose in this document is to help protect 
and restore water quality, wildlife, recreational 

opportunities, and scenic beauty. 
 

This material was prepared in part with funding from the U.S. Environ- 
mental Protection Agency Great Lakes National Program Office provided 

through CMAP, the Chicago Metropolitan Agency for Planning. 

RIPARIAN BUFFER MANAGEMENT GUIDE NO. 1 
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Managing the Water’s Edge 

Perhaps no part of the landscape offers more variety and valuable functions than the natural areas      
bordering our streams and other waters. 
 
These unique “riparian corridor” lands help filter pollutants from runoff, lessen downstream flooding, and 
maintain stream baseflows, among other benefits. Their rich ecological diversity also provides a variety 
of recreational opportunities and habitat for fish and wildlife. Regardless of how small a stream, lake, or 
wetland may be, adjacent corridor lands are important to those water features and to the environment. 
 
Along many of our waters, the riparian corridors no longer fulfill their potential due to 
the encroachment of agriculture and urban development. This publication describes 
common problems  encountered along streamside and other riparian corridors, and the 
many benefits realized when these areas are protected or improved. It also explains 
what landowners, local governments, and other decision-makers can do to capitalize 
on waterfront opportunities, and identifies some of the resources available for further 
information. While much of the research examined  here focuses on stream  corridors, 
the ideas presented also apply to areas bordering lakes, ponds, and wetlands through-
out the southern Lake Michigan area and beyond. This document was developed as a 
means to facilitate and communicate important and up-to-date general concepts re-
lated to riparian buffer technologies. 

Introduction 

Riparian 
corridors are 

unique 
ecosystems 

that are 
exceptionally 

rich in 
biodiversity 
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Managing the Water’s Edge 

The word riparian comes from the Latin word ripa, which means bank. However, in this        
document we use riparian in a much broader sense and refer to land adjoining any water body including 
ponds, lakes, streams, and wetlands. This term has two additional distinct meanings that refer to 1) the 
“natural or relatively undisturbed” corridor lands adjacent to a water body inclusive of both wetland and 

upland flora and fauna and 2) a buffer zone 
or corridor lands in need of protection to 
“buffer” the effects of human impacts such 
as agriculture and residential development. 
 
The word buffer literally means something 
that cushions against the shock of some-
thing else (noun), or to lessen or cushion 
that shock (verb). Other useful definitions 
reveal that a buffer can be something that 
serves to separate features, or that is capa-
ble of neutralizing something, like filtering 
pollutants from stormwater runoff. Essen-
tially, buffers and buffering help protect 
against adverse effects.  

Riparian buffers are zones adjacent to waterbodies such as 
lakes, rivers, and wetlands that simultaneously protect wa-
ter quality and wildlife, including both aquatic and terres-
trial habitat. These zones minimize the impacts of human 
activities on the landscape and contribute to recreation, 
aesthetics, and quality of life. This document summa-
rizes how to maximize both water quality protection 
and conservation of aquatic and terrestrial wildlife 
populations using buffers. 

What Are Riparian Corridors? Riparian Buffer Zones? 

Riparian buffer zones function as 
core habitat as well as travel 

corridors for many wildlife species. 

3 

University of Wisconsin—Extension 



234

Managing the Water’s Edge 

Buffers can include a range of complex vegetation structure, soils, food sources, cover, and water fea-
tures that offer a variety of habitats contributing to diversity and abundance of wildlife such as mammals, 
frogs, amphibians, insects, and birds. Buffers can consist of a variety of canopy layers and cover types 
including ephemeral (temporary-wet for only part of year) wetlands/seasonal ponds/spring pools, shallow 
marshes, deep marshes, wetland meadows, wetland mixed forests, grasslands, shrubs, forests, and/or 
prairies. Riparian zones are areas of transition between aquatic and terrestrial ecosystems, and they can 
potentially offer numerous benefits to wildlife and people such as pollution reduction and recreation.  
 
In the water resources literature, riparian buffers are referred to in a number of different 
ways. Depending on the focus and the intended function of a buffer, or a buffer-related feature, buffers 
may be referred to as stream corridors, critical transition zones, riparian management areas, riparian 
management zones, floodplains, or green infrastructure. 
 
It is important to note that within an 
agricultural context, the term buffer is 
used more generally to describe filter-
ing best management practices most 
often at the water’s edge. Other prac-
tices which can be interrelated may 
also sometimes be called buffers. 
These include grassed waterways, 
contour buffer strips, wind breaks, 
field border, shelterbelts, windbreaks, 
living snow fence, or filter strips.  
These practices may or may not be 
adjacent to a waterway as illustrated 
in the photo to the right. For example, 
a grassed waterway is designed to fil-
ter sediment and reduce erosion and 
may connect to a riparian buffer. 
These more limited-purpose practices 
may link to multipurpose buffers, but 
by themselves, they are not adequate 
to provide the multiple functions of a 
riparian buffer as defined here. 

U.S. Department of Agriculture, Natural Resource 
Conservation Service, Ohio Office. 

What Are Riparian Corridors? Riparian Buffer Zones? 

4 
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The term “environmental corridors” (also known as “green infrastructure”) refers to an inter-
connected green space network of natural areas and features, public lands, and other open spaces 
that provide natural resource value. Environmental corridor planning is a process that promotes a      
systematic and strategic approach to land conservation and encourages land use planning and practices 
that are good for both nature and people. It provides a framework to guide future growth, land            
development, and land conservation decisions in appropriate areas to protect both community and    
natural resource assets.  
 
Environmental corridors are an essential planning tool for protecting the most important remaining    
natural resource features in Southeastern Wisconsin and elsewhere. Since development of the                 
environmental corridor concept, there have been significant advancements in landscape ecology that 
have furthered understanding of the spatial and habitat needs of multiple groups of organisms. In        
addition, advancements in pollutant removal practices, stormwater control, and  agriculture have        
increased our understanding of the effectiveness and limitations of environmental corridors. In protecting 
water quality and providing aquatic and terrestrial habitat, there is a need to better integrate new      
technologies through their application within riparian buffers.  

SEWRPC has embraced and applied the environmental corridor concept developed by Philip 
Lewis (Professor Emeritus of Landscape Architecture at the University of Wisconsin-
Madison) since 1966 with the publication of its first regional land use plan. Since then, 
SEWRPC has refined and detailed the mapping of environmental corridors, enabling the   
corridors to be incorporated directly into regional, county, and community plans and to be 
reflected in regulatory measures. The preservation of environmental corridors remains one 
of the most important recommendations of the regional plan. Corridor preservation has now 
been embraced by numerous county and local units of government as well as by State and 
Federal agencies. The environmental corridor concept conceived by Lewis has become an 
important part of the planning and development culture in Southeastern Wisconsin. 

Beyond the Environmental Corridor Concept 
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Environmental corridors are divided into the following three categories. 
 

Primary environmental corridors contain concentrations of our most significant natural resources. 
They are at least 400 acres in size, at least two miles long, and at least 200 feet wide. 

 
Secondary environmental corridors contain significant but smaller concentrations of natural     
resources. They are at least 100 acres in size and at least one mile long, unless serving to link pri-
mary corridors. 

 
Isolated natural resource areas contain significant remaining resources that are not connected to 
environmental corridors. They are at least five acres in size and at least 200 feet wide. 

Beyond the Environmental Corridor Concept 

Key Features of Environmental Corridors 
Lakes, rivers, and streams 
Undeveloped shorelands and floodlands 
Wetlands 
Woodlands 
Prairie remnants 
Wildlife habitat 
Rugged terrain and steep slopes 

Unique landforms or geological formations 
Unfarmed poorly drained and organic soils 
Existing outdoor recreation sites 
Potential outdoor recreation sites 
Significant open spaces 
Historical sites and structures 
Outstanding scenic areas and vistas 
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Watershed Boundary 
 

Watershed Boundary  

Beyond the Environmental Corridor Concept 
The Minimum Goals of 75 within  

a Watershed 
 

75% minimum of total stream 
length should be naturally vege-
tated to protect the functional in-

tegrity of the water resources. 
(Environment Canada, How Much Habitat 
is Enough? A Framework for Guiding Habi-
tat Rehabilitation in Great lakes Areas of 

Concern, Second Edition, 2004) 
 

75 foot wide minimum riparian 
buffers from the top edge of each 
stream bank should be naturally 

vegetated to protect water quality 
and wildlife. (SEWRPC Planning Report 
No 50, A Regional Water Quality Manage-
ment Plan for the Greater Milwaukee Wa-

tersheds, December 2007)  

Example of how the environmental corridor concept is applied on the        
landscape. For more information see “Plan on It!” series Environmental 
Corridors: Lifelines of the Natural Resource Base at  
http://www.sewrpc.org/SEWRPC/LandUse/EnvironmentalCorridors.htm 

Environmental corridor concept expanded to achieve the 
Goals of 75. Note the expanded protection in addition to 
the connection of other previously isolated areas. 
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Southeastern Wisconsin is a complex mosaic of agricultural and ur-
ban development. Agricultural lands originally dominated the land-
scape and remain a major land use. However, such lands continue to 
be converted to urban uses. Both of these dominant land uses frag-
ment the landscape by creating islands or isolated pockets of wet-
land, woodland, and other natural lands available for wildlife preser-
vation and recreation. By recognizing this fragmentation of the land-
scape, we can begin to mitigate these impacts.  
 
At the time of conversion of agricultural lands to urban uses, 
there are opportunities to re-create and expand riparian buffers and environmental corridors 
reconnecting uplands and waterways and restoring ecological integrity and scenic beauty locally and 
regionally. For example, placement of roads and other infrastructure across stream systems could be 
limited so as to maximize continuity of the riparian buffers. This can translate into significant cost sav-
ings in terms of reduced road maintenance, reduced salt application, and limited bridge or culvert 
maintenance and replacements. This simple practice not only saves the community significant amounts 
of money, but also improves and protects quality of life. Where necessary road crossings do occur, they 
can be designed to provide for safe fish and wildlife passage.  

New developments should 
incorporate water quality 

and wildlife enhancement or 
improvement objectives as 

design criteria by looking at the 
potential for creating linkages 
with adjoining lands and water 

features. 

State Threatened Species: Blanding’s turtle 

Overland travel routes for wildlife are often unavailable, 
discontinuous, or life endangering within the highly frag-
mented landscapes of Southeastern Wisconsin and else-
where.  

Habitat Fragmentation—The Need for Corridors 
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Forest          
fragmentation 
has led to     
significant plant 
species loss 
within Southern 
Wisconsin 
 
(Adapted from David 
Rogers and others, 
2008, Shifts in South-
ern  Wisconsin Forest 
Canopy and  Under-
story  Richness,  Com-
position, and Hetero-
geneity, Ecology, 89
(9): 2482-2492)  

Since the 1950s, forests have increasingly become more 
fragmented by land development, both agricultural and 
urban, and associated roads and infrastructure, which 
have caused these forests to become isolated “islands of 
green” on the landscape. In particular, there has been 
significant loss of forest understory plant species over 
time (shrubs, grasses, and herbs covering the forest 
floor.)  It is important to note that these forests lost  
species diversity even when they were protected as 
parks or natural areas.  
 
One major 
factor re-
sponsible for 
this decline in 
forest plant 
diversity is 

that routes for native plants to re-colonize isolated forest 
islands are largely cut-off within fragmented landscapes. 
For example, the less fragmented landscapes in South-
western Wisconsin lost fewer species than the more frag-
mented stands in Southeastern Wisconsin. In addition, the 
larger-sized forests and forests with greater connections to 
surrounding forest lands lost fewer species than smaller 
forests in fragmented landscapes.  

"...these results confirm the idea that 
large intact habitat patches and land-
scapes better sustain native species 
diversity. It also shows that people 
are a really important part of the sys-
tem and their actions play an increas-
ingly important role in shaping pat-
terns of native species diversity and 
community composition. Put to-
gether, it is clear that one of the best 
and most cost effective actions we 
can take toward safeguarding native 
diversity of all types is to protect, en-
hance and create corridors that link 
patches of natural habitat." 
Dr. David Rogers, Professor of Biology at 
the University of Wisconsin-Parkside 

Forest understory plant species abundance among  
stands throughout Southern Wisconsin 

Habitat Fragmentation—The Need for Corridors 
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Wider is Better for Wildlife 

Why? Because buffer size is the engine that drives important natural functions like food availability and 
quality, access to water, habitat variety, protection from predators, reproductive or resting areas, corri-
dors to safely move when necessary, and help in maintaining the health of species’ gene pools to pre-
vent isolation and perhaps extinction.  

One riparian buffer size does not fit all conditions or needs. There are many riparian buffer func-
tions and the ability to effectively fulfill those functions is largely dependent on width. Determining 
what buffer widths are needed should be based on what functions are desired as well as site conditions. 
For example, as shown above, water temperature protection generally does not require as wide a 
buffer as provision of habitat for wildlife. Based on the needs of wildlife species found in Wisconsin, the 
minimum core habitat buffer width is about 400 feet and the optimal width for sustaining the majority 
of wildlife species is about 900 feet. Hence, the value of large undisturbed parcels along waterways 
which are part of, and linked to, an environmental corridor system. The minimum effective buffer width 
distances are based on data reported in the scientific literature and the quality of available habitats 
within the context of those studies. 
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Wider is Better for Wildlife 
Wildlife habitat needs change within and among species. Minimum 
Core Habitat and Optimum Core Habitat distances were de-
veloped from numerous studies to help provide guidance for 
biologically meaningful buffers to conserve wildlife biodiver-
sity. These studies documented distances needed for a variety of 
biological (life history) needs to sustain healthy populations such as 
breeding, nesting, rearing young, foraging/feeding, perching (for 
birds), basking (for turtles), and overwintering/dormancy/
hibernating. These life history needs require different types of habi-
tat and distances from water, for example, one study found that 
Blanding’s turtles needed approximately 60-foot-wide buffers for 
basking, 375 feet for overwintering, and up to 1,200 feet for nest-
ing to bury their clutches of eggs. Some species of birds like the 
Blacked-capped chickadee or white breasted nuthatch only need 
about 50 feet of buffer, while others like the wood duck or great 

blue 
heron 
require 
700-800 feet for nesting. Therefore, under-
standing habitat needs for wildlife spe-
cies is an important consideration in de-
signing riparian buffers. 

“Large patches typically conserve a 
greater variety and quality of habitats, 
resulting in higher species diversity and 
abundance.” Larger patches contain 
greater amounts of interior habitat and less 
edge effects, which benefits interior species, 
by providing safety from parasitism, dis-
ease, and invasive species. 
(Bentrup, G. 2008. Conservation buffers: design guide-
lines for buffers, corridors, and greenways. Gen. Tech. 
Rep. SRS-109. Asheville, NC: Department of Agricul-
ture, Forest Service, Southern Research Station) 

 
This approach was adapted from R.D. Semlitsch and 
J.R. Bodie, 2003, Biological Criteria for Buffer Zones 
around Wetlands and Riparian Habitats for Amphibian 
and Reptiles, Conservation Biology, 17(5):1219-1228. 
These values are based upon studies examining species 
found in Wisconsin and represent mean linear distances 
extending outward from the edge of an aquatic habitat. 
The Minimum Core Habitat and Optimum Core Habitat 
reported values are based upon the mean minimum 
and mean maximum distances recorded, respectively. 
Due to a low number of studies for snake species, the 
recommended distances for snakes are based upon val-
ues reported by Semlitsch and Bodie. 

Wisconsin     
Species 

Mimimum 
Core  

Habitat 
(feet) 

Optimum 
Core 

Habitat 
(feet) 

Number 
of  

Studies 

Frogs 571 1,043 9 

Salamanders 394 705 14 

Snakes 551 997 5 

Turtles 446 889 27 

Birds 394 787 45 

Mammals 263 No data 11 

Fishes and 
Aquatic Insects 

100 No data 11 

Mean 388 885  

Although Ambystoma salaman-
ders require standing water for 

egg laying and juvenile develop-
ment, most other times of the 

year they can be found more than 
400 feet from water foraging for 

food. 
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Maintaining Connections is Key 

Like humans, all forms of wildlife require access to clean water. Emerging research has increasingly 
shown that, in addition to water, more and more species such as amphibians and reptiles cannot per-
sist without landscape connectivity between quality wetland and upland habitats. Good connectivity to 
upland terrestrial habitats is essential for the persistence of healthy sustainable populations, because 
these areas provide vital feeding, overwintering, and nesting habitats found nowhere else. Therefore, 
both aquatic and terrestrial habitats are essential for the preservation of biodiversity and they should 
ideally be managed together as a unit.  

Increasing connectivity among quality natural land-
scapes (wetlands, woodlands, prairies) can benefit bio-
diversity by providing access to other areas of habitat, 
increasing gene flow and population viability, enabling 
recolonization of patches, and providing habitat 
(Bentrup 2008). 

Protect and preserve the remaining 
high quality natural buffers  

A 150 foot wide       
Protection Zone 

protects habitat and 
minimizes edge    

effects 

Land devel-
opment 
practices 

near 
streams, 
lakes, or 
wetlands 

need to ad-
dress the 
issue of 

maintaining 
connectivity 
with quality 
upland habi-
tats to pre-

serve wildlife 
biodiversity. 
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Protecting the integrity of native species in 
the region is an objective shared by many 
communities. The natural environment is an 
essential component of our existence and 
contributes to defining our communities and 
neighborhoods. Conservation design and 
open space development patterns in urbaniz-
ing areas and farm conservation programs in 
rural areas have begun to address the impor-
tance of maintaining and restoring riparian 
buffers and connectivity among corridors.  
 
How wide should the buffer be? Unfortu-
nately, there is no one-size-fits all buffer 
width adequate to protect water quality, wild-
life habitat, and human needs. Therefore, the 
answer to this question depends upon the 
predetermined needs of the landowner and community objectives or goals. 
As riparian corridors become very wide, their pollutant removal (buffering) effectiveness may reach a point 
of diminishing returns compared to the investment involved. However, the prospects for species diversity in 
the corridor keep increasing with buffer width. For a number of reasons, 400- to 800-foot-wide buffers are 
not practical along all lakes, streams, and wetlands within Southeastern Wisconsin. Therefore, communities 
should develop guidelines that remain flexible to site-specific needs to achieve the most benefits for water 
resources and wildlife as is practical.  
 
Key considerations to better buffers/corridors: 

Wider buffers are better than narrow buffers for water quality and wildlife functions 
Continuous corridors are better than fragmented corridors for wildlife 
Natural linkages should be maintained or restored 
Linkages should not stop at political boundaries 
Two or more corridor linkages are better than one 
Structurally diverse corridors (e.g., diverse plant structure or community types, upland and wet-
land complexes, soil types, topography, and surficial geology) are better than corridors with sim-
ple structures 
Both local and regional spatial and temporal scales should be considered in establishing buffers 
Corridors should be located along dispersal and migration routes 
Corridors should be located and expanded around rare, threatened, or endangered species 
Quality habitat should be provided in a buffer whenever possible 
Disturbance (e.g. excavation or clear cutting vegetation) of corridors should be minimized during 
adjacent land use development 
Native species diversity should be promoted through plantings and active management 
Non-native species invasions should be actively managed by applying practices to preserve native 
species 
Fragmentation of corridors should be reduced by limiting the number of crossings of a creek or 
river where appropriate 
Restoration or rehabilitation of hydrological function, streambank stability, instream habitat, and/
or floodplain connectivity should be considered within corridors. 
Restoration or retrofitting of road and railway crossings promotes passage of aquatic organisms 

There are opportunities to improve buffer functions to im-
prove water quality and wildlife habitat, even in urban 

situations 

2003 2005 

Channelized ditch 
Historic flooplain fill 
Invasive species domi-
nate 

Meandered stream 
Reconnected floodplain 
Wetland diversity added 
Native species restored 
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Much of Southeastern Wisconsin’s topogra-
phy is generally flat with easily erodible 

soils, and therefore, dominated by low gra-
dient stream systems. These streams me-
ander across the landscape, forming me-
ander belts that are largely a function of 

the characteristics of the watershed drain-
ing to that reach of stream. For water-

sheds with similar landcovers, as water-
shed size increases so does the width of 

the meander belt. 

It is not uncommon for a stream in 
Southeastern Wisconsin to migrate 
more than 1 foot within a single year! 

Healthy streams naturally meander or migrate 
across a landscape over time. Streams are transport 
systems for water and sediment and are continually 
eroding and depositing sediments, which causes the 
stream to migrate. When the amount of sediment load 
coming into a stream is equal to what is being trans-
ported downstream—and stream widths, depths, and 
length remain consistent over time—it is common to re-
fer to that stream as being in a state of “dynamic 
equilibrium.” In other words the stream retains its 
physical dimensions (equilibrium), but those physical features are shifted, or migrate, over time 
(dynamic).  

 
Streams are highly sensitive, and they       
respond to changes in the amounts of   
water and sediment draining to them, which 
are affected by changing land use conditions. 
For example, streams can respond to       
increased discharges of water by increased 
scour (erosion) of bed and banks that leads 
to an increase in stream width and depth—or 
“degradation.” Conversely, streams can   
respond to increased sedimentation 
(deposition) that leads to a decrease in 
channel width and depth—or  “aggradation.” 

Room to Roam 

Riparian buffer widths should take into ac-
count the amount of area that a stream 

needs to be able to self-adjust and maintain 
itself in a state of dynamic equilibrium. …

These are generally greater than any mini-
mum width needed to protect for pollutant 

removal alone. 

Creeks and Rivers Need to Roam Across the Landscape 

14 

166
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Recreational Benefits: 
Increased quality of the canoeing/kayaking 
 experience 
Improved fishing and hunting quality by    
 improving habitat 
Improved bird watching/wildlife viewing    
 quality and opportunities 
Increased potential for expansion of trails for 
 hiking and bicycling 
Opportunities made available for youth and 
 others to locally reconnect with nature 

Economic Benefits: 
Increased value of riparian property 
Reduced lawn mowing time and expense 
Increased shade to reduce building cooling 
 costs 
Natural flood mitigation protection for    
 structures or crops 
Pollution mitigation (reduced nutrient and 
 contaminant loading) 
Increased infiltration and groundwater    
 recharge 
Prevented loss of property (land or struc-
tures) through erosion 
Greater human and ecological health 
 through biodiversity 

Social Benefits: 
Increased privacy 
Educational opportunities for outdoor  
 awareness 
Improved quality of life at home and work 
Preserved open space/balanced character of 
 a community 
Focal point for community pride and group 
 activities 
Visual diversity 
Noise reduction 

Why Should You Care About Buffers? 

Riparian buffers make sense and are profitable monetarily, recreationally, and aesthetically! 
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All the lands within Southeastern Wis-
consin ultimately flow into either the 
Mississippi River or the Great Lakes 
systems.  The cumulative effects of ag-
riculture and urban development in the 
absence of mitigative measures, ulti-
mately affects water quality in those 
systems. Much of this development causes 
increases in water runoff from the land into 
wetlands, ponds, and streams. This runoff 
transports water, sediments, nutrients, and 

other pollutants into our waterways that can lead to a number of problems, including flooding that can 
cause crop loss or building damage; unsightly and/or toxic algae blooms; increased turbidity; damage 
to aquatic organisms from reduced dissolved oxygen, lethal temperatures, and/or concentrations of 
pollutants; and loss of habitat.  
 
Riparian buffers are one of the most effective tools available for defending our waterways. Riparian 
buffers can be best thought of as forming a living, self-sustainable protective shield. This shield pro-
tects investments in the land and all things on it as well as our quality of life locally, regionally, and, 
ultimately, nationally. Combined with stormwater management, environmentally friendly yard care, ef-
fective wastewater treatment, conservation farming methods, and appropriate use of fertilizers and 
other agrichemicals, riparian buffers complete the set of actions that we can take to minimize 
impacts to our shared water resources. 
 
 

Lakeshore buffers can take many forms, 
which require a balancing act between lake 
viewing, access, and scenic beauty. Lake-

shore buffers can be integrated into a land-
scaping design that complements both the 
structural development and a lakeside life-
style. Judicious placement of access ways 
and shoreline protection structures, and 
preservation or reestablishment of native 

vegetation, can enhance and sustain our use 
of the environment. 

Although neatly trimmed grass lawns are 
popular, these offer limited benefits for wa-
ter quality or wildlife habitat.  A single house 
near a waterbody may not seem like a “big 
deal,” but the cumulative effects of many 
houses can negatively impact streams, 

lakes, and wetlands. 

A Matter of Balance 

University of Wisconsin—Extension 

University of Wisconsin—Extension 
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Agricultural nonpoint source pollution runoff continues to pose a threat to water quality and aquatic 
ecosystems within Wisconsin and elsewhere. In an effort to address this problem, the Wisconsin Buffer 
Initiative was formed with the goal of designing a buffer implementation program to achieve science-
based, cost-effective, water quality improvements (report available online at http://
www.soils.wisc.edu/extension/nonpoint/wbi.php). 
 
While it is true that riparian buffers alone may not al-
ways be able to reduce nutrient and sediment loading 
from agricultural lands, WBI researchers found that  
“…riparian buffers are capable of reducing large 
percentages of the phosphorus and sediment 
that are currently being carried by Wisconsin 
streams. Even in watersheds with extremely 
high loads (top 10%), an average of about 70% 
of the sediment and phosphorus can be reduced 
through buffer implementation.” (Diebel, M.J. and oth-
ers, 2009, Landscape planning for agricultural nonpoint source pol-
lution reduction III: Assessing Phosphorus and sediment reduction 
potential, Environmental Management, 43:69-83.).  
 
Federal and state natural resource agencies have long 
recognized the need to apply a wide range of Best 
Management Practices on agricultural lands to improve stream water quality. Although there are many 
tools available in the toolbox to reduce pollutant runoff from agricultural lands, such as crop rotations, 
nutrient and manure management, conservation tillage, and contour plowing, riparian buffers are one 

of the most effective tools to accomplish this task. 
Their multiple benefits and inter-connectedness 
from upstream to downstream make riparian buff-
ers a choice with watershed-wide benefits. 

Challenge: 
Buffers may take land out of cultivated crop 
production and require additional cost to in-
stall and maintain. Cost sharing, paid ease-
ments, and purchase of easements or devel-
opment rights may sometimes be available to 
offset costs. 
Benefits: 
Buffers may offset costs by producing peren-
nial crops such as hay, lumber, fiber, nuts, 
fruits, and berries. In addition, they provide 
visual diversity on the landscape, help main-
tain long-term crop productivity, and help 
support healthier fish populations for local 
enjoyment. 

Determine what benefits are needed. 

The USDA in Agroforestry Notes (AF Note-4, 
January 1997) outlines a four step process for 
designing riparian buffers for Agricultural lands: 

1-Determine what buffers functions are 
needed 

2-Identify the best types of vegetation to 
provide the needed benefits 

3-Determine the minimum acceptable 
buffer width to achieve desired benefits 

4-Develop an installation and maintenance 
plan 

Case Study—Agricultural Buffers 

Drain tiles can bypass infiltration and filtration of 
pollutants by providing a direct pathway to the 
water and “around” a buffer. This is important to 
consider in design of a buffer system which inte-
grates with other agricultural practices. 

17 
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When development occurs near a water-
body, the area in driveways, rooftops, 
sidewalks, and lawns increases, while na-
tive plants and undisturbed soils decrease. 
As a result, the ability of the shoreland 
area to perform its natural functions (flood 
control, pollutant removal, wildlife habitat, 
and aesthetic beauty) is decreased. In the 
absence of mitigating measures, one the 
consequences of urban development is an 
increase in the amount of stormwater, 
which runs off the land instead of infiltrat-
ing into the ground. Therefore, urbaniza-
tion impacts the watershed, not only 
by reducing groundwater recharge, 
but also by changing stream hydrology 
through increased stormwater runoff vol-
umes and peak flows. This means less wa-
ter is available to sustain the baseflow re-
gime. The urban environment also contains 
increased numbers of pollutants and gen-
erates greater pollutant concentrations and 
loads than any other land use. This reflects the 
higher density of the human population and 
associated activities, which demand measures 
to protect the urban water system. 
 
Mitigation of urban impacts may be as simple 
as not mowing along a stream corridor or 
changing land management and yard care 
practices, or as complex as changing zoning 
ordinances or widening riparian corridors 
through buyouts.  

Case Study—Urbanizing Area Buffers 

Comparison of hydrographs before and after urbaniza-
tion. Note the rapid runoff and greater peak streamflow 
tied to watershed development. (Adapted from Federal Inter-
agency Stream Restoration Working Group (FISRWG), Stream Corridor 
Restoration: Principles, Processes, and Practices, October 1998) 

Challenge: 
Urban development requires balancing 
flood protection, water quality protec-
tion, and the economic viability of the 
development. 
 
Opportunities: 
Buffers may offset costs by providing ade-
quate space for providing long-term water 
quantity and water quality protection. In ad-
dition, they provide visual diversity on the 
landscape, wildlife habitat and connected-
ness, and help maintain property values. 

Anatomy of an urban riparian buffer 

The most effective urban buffers have three 
zones: 

Outer Zone-Transition area between the intact 
buffer and nearest permanent structure to cap-
ture sediment and absorb runoff. 

Middle Zone-Area from top of bank to edge of 
lawn that is composed of natural vegetation 
that provides wildlife habitat as well as im-
proved filtration and infiltration of pollutants. 

Streamside Zone-Area from the water’s edge to 
the top of the bank or uplands that provides 
critical connection between water, wetland, and 
upland habitats for wildlife as well as protect 
streams from bank erosion 

(Fact sheet No. 6 Urban Buffer in the series Riparian Buffers for 
Northern New Jersey ) 
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Placement of riparian buffers in established 
urban areas is a challenge that requires new 
and innovative approaches. In these areas, his-
torical development along water courses limits op-
tions and requires balancing flood management 
protection versus water quality and environmental 
protection needs. Consequently, some municipali-
ties have begun to recognize the connections be-
tween these objectives and are introducing pro-
grams to remove flood-prone structures and cul-
verts from the stream corridors and allow recrea-
tion of the stream, restoring floodplains, and im-
proving both the quality of life and the environ-
ment. 

Case Study—Urban Buffers 

Challenge: 
There are many potential constraints to estab-
lishing, expanding, and/or managing riparian 
buffers within an urban landscape. Two major 
constraints to establishment of urban buffers in-
clude: 

1) Limited or confined space to establish 
buffers due to encroachment by structures 
such as buildings, roadways, and/or sewer 
infrastructure; 
2) Fragmentation of the landscape by 
road and railway crossings of creeks and riv-
ers that disrupt the linear connectedness of 
buffers, limiting their ability to provide qual-
ity wildlife habitat.  

Much traditional stormwater infrastructure inter-
cepts runoff and diverts it directly into creeks 
and rivers, bypassing any benefits of buffers to 
infiltrate or filter pollutants. This is important to 
consider in design of a buffer system for urban 
waterways, which begin in yards, curbsides, and 
construction sites, that are figuratively as close 
to streams as the nearest storm sewer inlet. 

In urban settings it may be necessary to limit 
pollution and water runoff before it reaches the 
buffer. 

19 
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Design aids are needed to help municipalities, property owners, and others take the 
“guesswork” out of determining adequate buffer widths for the purpose of water resource qual-
ity protection. While there are various complex mathematical models that can be used to estimate sedi-
ment and nutrient removal efficiencies, they are not easily applied by the people who need them in-
cluding homeowners, farmers, businesses and developers.  
 
To fill this gap, design aid tools are being developed using factors such as slope, soils, field length, in-
coming pollutant concentrations, and vegetation to allow the user to identify and test realistic buffer 
widths with respect to the desired percent pollutant load reduction and storm characteristics. By devel-
oping a set of relationships among factors that determine buffer effectiveness, the width of buffer 
needed to meet specific goals can be identified. 
 
In the example below, 50-foot-wide buffers are necessary to achieve 75 % sediment removal during 
small, low intensity storms, while buffers more than 150 feet wide are necessary to achieve the same 
sediment reduction during more severe storms. Based on this information, decision-makers have the 
option of fitting a desired level of sediment removal into the context of their specific conditions. Under 
most conditions, a 75-foot width will provide a minimum level of protection for a variety of needs 
(SEWRPC PR No. 50, Appendix O.) 

It is well known that buffers are effec-
tive tools for pollutant removal, but un-
til easy-to-use design aid tools are 
developed for Southern Lake Michi-
gan basin conditions, we can never 
get beyond the current one size fits 
all approach. 

This generalized graph depicts an example of model output for an optimal buffer width to achieve a 
75% sediment reduction for a range of soil and slope, vegetation, and storm conditions characteristic of 
North Carolina. (Adapted from Muñoz-Carpena R., Parsons J.E.. 2005. VFSMOD-W: Vegetative Filter Strips Hydrology and 
Sediment Transport Modeling System v.2.x. Homestead, FL: University of Florida.                                                                 
http://carpena.ifas.ufl.edu/vfsmod/citations.shtml ) 

A Buffer Design Tool 
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Today’s natural resources are under threat. These threats 
are immediate as in the case of chemical accidents or ma-
nure spills, and chronic as in the case of stormwater pol-
lution carrying everything from eroded soil, to fertilizer 
nutrients, to millions of drips from automobiles and other 
sources across the landscape. Non-native species have 
invaded, and continue to invade, key ecosystems and 
have caused the loss of native species and degradation of 
their habitats to the detriment of our use of important re-
sources.  
 
A more subtle, but growing, concern is the case of 
stresses on the environment resulting from climate 
change. Buffers present an opportunity for natural systems to adapt to such changes by providing the 
space to implement protective measures while also serving human needs. Because riparian buffers 
maintain an important part of the landscape in a natural condition, they offer opportunities 
for communities to adjust to our changing world.  
 
Well-managed riparian buffers are a good defense against these threats. In combination with environ-
mental corridors, buffers maintain a sustainable reserve and diversity of habitats, plant and animal 
populations, and genetic diversity of organisms, all of which contribute to the long-term preservation of 
the landscape. Where they are of sufficient size and connectivity, riparian buffers act as reservoirs of 
resources that resist the changes that could lead to loss of species. 

Buffers Are A Good Defense 

“Riparian ecosystems are naturally 
resilient, provide linear habitat connec-
tivity, link aquatic and terrestrial ecosys-
tems, and create thermal refugia for wild-
life: all characteristics that can contribute 
to ecological adaptation to climate 
change.” 
 
(N. E. Seavy and others, Why Climate Change Makes 
Riparian Restoration More Important Than Ever: 
Recommendations for Practice and Research, 2009, 
Ecological Restoration 27(3):330-338) 

Brook Trout 

Lake Sturgeon 

Northern Pike 

Longear Sunfish 

Refuge or protection from increased water tempera-
tures as provided by natural buffers is important for 
the preservation of native cold-water, cool-water, and 
warm-water fishes and their associated communities.  

21 
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River, lake, and wetland systems and their associated riparian lands form an important ele-
ment of the natural resource base, create opportunities for recreation, and contribute to attrac-
tive and well-balanced communities. These resources can provide an essential avenue for relief of 
stress among the population and improve quality of life in both urban and rural areas. Such uses also 
sustain industries associated with outfitting and supporting recreational and other uses of the natural 
environment, providing economic opportunities. Increasing access and assuring safe 
use of these areas enhances public awareness and commitment to natural resources. 
Research has shown that property values are higher adjoining riparian corridors, and 
that such natural features are among the most appreciated and well-supported parts 
of the landscape for protection.  

We demand a lot from our 
riparian buffers! 

 
Sustaining this range of uses 
requires our commitment to 
protect and maintain them. 

Buffers Provide Opportunities 
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Summary 

23 

The following guidance suggestions highlight key points to improve riparian corridor management and 
create a more sustainable environment.  
 
Riparian corridors or buffers along our waters may contain varied features, but all are best 
preserved or designed to perform multiple important functions. 
 
Care about buffers because of their many benefits. Riparian buffers make sense and are profitable 
monetarily, recreationally, aesthetically, as well as environmentally. 
 
Enhance the environmental corridor concept. Environmental corridors are special resources which 
deserve protection. They serve many key riparian corridor functions, but in some cases, could also 
benefit from additional buffering. 
 
Avoid habitat fragmentation of riparian corridors. It is important to preserve and link key re-
source areas, making natural connections and avoiding habitat gaps. 
 
Employ the adage “wider is better” for buffer protection.  While relatively narrow riparian buffers 
may be effective as filters for certain pollutants, that water quality function along with infiltration of 
precipitation and runoff  and the provision of habitat for a host of species will be improved by expand-
ing buffer width where feasible. 
 
Allow creeks and rivers room to roam across the landscape. Streams are dynamic and should be 
buffered adequately to allow for natural movement over time while avoiding problems associated with 
such movement. 
 
Consider and evaluate buffers as a matter of balance. Riparian buffers are a living, self-
sustainable shield that can help balance active use of water and adjoining resources with environmental 
protection. 
 
Agricultural buffers can provide many benefits. Riparian buffers in agricultural settings generally 
work well, are cost-effective, and can provide multiple benefits, including possibly serving as areas to 
raise certain crops. 
 
Urban buffers should be preserved and properly managed. Though often space-constrained and 
fragmented, urban buffers are important remnants of the natural system. Opportunities to establish or 
expand buffers should be considered, where feasible, complemented by good stormwater management, 
landscaping, and local ordinances, including erosion controls. 
 
A buffer design tool is needed and should be developed. Southeastern Wisconsin and the South-
ern Lake Michigan Basin would benefit from development of a specific design tool to address the water 
quality function of buffers. Such a tool would improve on the currently available general guidance on 
dimensions and species composition. 
 
Buffers are a good defense. Combined with environmental corridors, riparian buffers offer a good 
line of defense  against changes which can negatively impact natural resources and the landscape.  

University of Wisconsin—Extension 
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MORE TO COME 

Future editions in a riparian buffer planning series are being explored with the intent of focusing on key 
elements of this critical land and water interface. Topics may include: 
 

Information sharing and development of ordinances to integrate riparian buffers into      
existing land management plans and programs  
Integration of stormwater management practices and riparian buffer best management 
practices 
Application of buffers within highly constrained urban corridors with and without brownfield 
development 
Installation of buffers within rural or agricultural lands being converted to urban uses 
Utilization of buffers in agricultural areas and associated drainage systems 
Integration of riparian buffers into environmental corridors to support resources preserva-
tion, recreation and aesthetic uses 
Preservation of stream courses and drainageways to minimize maintenance and promote 
protection of infrastructure 
Guidance for retrofitting, replacement, or removal of infrastructure such as dams and road 
crossings, to balance transportation, recreation, aesthetic, property value, and environ-
mental considerations. 
Protection of groundwater recharge and discharge areas 
Protection of high quality, sensitive coastal areas, including preservation of recreational 
potential  

 
MORE INFORMATION 

This booklet can be found at http://www.sewrpc.org/RBMG-no1 . Please visit the website for more infor-
mation, periodic updates, and a list of complementary publications. 
 

*   *   * 
This publication may be printed without permission but please give credit to the Southeastern Wisconsin  
Regional Planning Commission for all uses, 
W239 N1812 Rockwood Drive, Waukesha, WI, 53187-1607 
262-547-6721. 
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MORE TO COME 

Future editions in a riparian buffer planning series are being explored with the intent of focusing on key 
elements of this critical land and water interface. Topics may include: 
 

Information sharing and development of ordinances to integrate riparian buffers into      
existing land management plans and programs  
Integration of stormwater management practices and riparian buffer best management 
practices 
Application of buffers within highly constrained urban corridors with and without brownfield 
development 
Installation of buffers within rural or agricultural lands being converted to urban uses 
Utilization of buffers in agricultural areas and associated drainage systems 
Integration of riparian buffers into environmental corridors to support resources preserva-
tion, recreation and aesthetic uses 
Preservation of stream courses and drainageways to minimize maintenance and promote 
protection of infrastructure 
Guidance for retrofitting, replacement, or removal of infrastructure such as dams and road 
crossings, to balance transportation, recreation, aesthetic, property value, and environ-
mental considerations. 
Protection of groundwater recharge and discharge areas 
Protection of high quality, sensitive coastal areas, including preservation of recreational 
potential  
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The statewide Healthy Lakes initiative is a true, collaborative team effort. The Healthy 
Lakes Implementation Plan describes relatively simple and inexpensive best practices that 
lakeshore property owners can implement. The Plan also includes funding/accountability, 
promotion, and evaluation information so we can grow and adapt the Plan and our 
statewide strategy to implement it into the future. Working together, we can make Healthy 
Lakes for current and future generations.

Design and layout by Amy Kowalski, UWEX Lakes
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HEALTHY LAKES PLAN

INTRODUCTION

Wisconsin’s lakes define our state, local communities, and our own identities.  Fond memories of  splashing in the water, seeing 
moonlight reflect off  the lake, and catching a lunker last a lifetime. With over 15,000 lakes dotting the landscape, it’s no surprise that 
fishing alone generates a $2.3 billion economic impact each year , and the majority of  property tax base rests along shorelines in 
some of  our counties.  Unfortunately, we’ve learned through science  that our love for lakes causes management challenges, including 
declines in habitat and water quality. In fact, the loss of  lakeshore habitat was the number one stressor of  lake health at a national 
scale. Lakes with poor lakeshore habitat tend to have poor water quality. Working together to implement Wisconsin’s Healthy Lakes 
Implementation Plan (Plan), we can improve and protect our lakes for future generations to enjoy, as well.

This Plan identifies relatively simple habitat and water quality best practices that may be implemented on the most typical lakeshore 
properties in Wisconsin. We encourage do-it-yourselfers to use these practices but have also created a Wisconsin Department of  
Natural Resources (DNR) Lake Classification and Protection Grant Healthy Lakes sub-category for funding assistance. Furthermore, 
local partners like lake groups and counties may choose to integrate the Plan into their lake management, comprehensive planning, 
and shoreland zoning ordinance efforts.  

It’s important to consider this plan in the context of  the lake and local community’s management complexity. The best practices’ 
effectiveness will increase cumulatively with additional property owner participation and depend on the nature and location of  the 
lake. For example, if  every property owner implemented appropriate Healthy Lakes best practices on a small seepage lake, also 
known as a pothole or kettle lake, within a forested watershed, the impact would be greater than on a large impoundment in an 
agricultural region of  Wisconsin. Nevertheless, all lakes will benefit from these best practices, and even with limited impact, they are 
a piece of  the overall lake management puzzle that lakeshore property owners can directly control. More lakeshore property owners 
choosing to implement Healthy Lakes best practices through time means positive incremental change and eventually success at 
improving and protecting our lakes for everyone.    

4
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Wisconsin’s Healthy Lakes Implementation Plan goal is to protect and improve the 
health of  our lakes by increasing lakeshore property owner participation in habitat 
restoration and runoff  and erosion control projects.
• Statewide objective: single-parcel participation in Healthy Lakes will increase 

100% in 3 years (i.e. 2015 to 2017).
• Individual lake objective: lake groups or other partners may identify their own 

habitat, water quality, and/or participation goal(s) through a local planning and 
public participation process.

 Partners may adopt this Plan, as is by resolution, or integrate the Plan 
into a complimentary planning process such as lake management or 
comprehensive planning. 

 
The target audience for this Plan and implementation of  the associated practices is lakeshore property owners, including: permanent 
and seasonal homeowners, municipalities, and businesses. 

It will be necessary to do additional planning work to implement Wisconsin’s Healthy Lakes Plan and, again, the level of  effort 
will depend on the complexity of  the lake and its local community. Planning could be as simple as site-specific property visits and 
development of  design plans, to integrating the Plan into a broader and more comprehensive effort. Your lake group, county land and 
water conservation department, non-profit conservation association, UW-extension lakes specialist or local educator, and/or DNR lake 
biologist can provide planning guidance or contacts. 

Wisconsin’s Healthy Lakes Implementation 
Plan, and the diversion and rock 
infiltration practices in particular, are not 
intended for heavily developed parcels, 
sites with large volumes of  runoff, or sites 
with complex problems that may require 
engineering design. Technical assistance 
and funding are still available for these 
sites; contact your county land and water 
conservation department or local DNR 
lakes biologist for more information.

HEALTHY LAKES PLAN

GOALS AND OBJECTIVES

5
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HEALTHY LAKES PLAN

BEST PRACTICES

Best practice descriptions follow. Each description defines the practice, identifies lake health benefits, provides cost ranges and 
averages based on recent projects, and identifies additional technical and regulatory information. The costs provided are installed 
costs, which include all materials, labor, and transportation but do not include technical assistance, including design and project 
management/administration work. Cost ranges are a result of  geographic location, property conditions like soils and slopes, and 
contractor supply and proximity to the project site.

Wisconsin’s Healthy Lakes Implementation Plan divides a typical lakeshore 
parcel into the following 3 management zones: 1) in-lake, 2) transition, and 
3) upland (see illustration below). Best practices are identified for each 
zone. A team selected these practices based on customer feedback. These 
practices are:
• relatively simple and inexpensive to implement, 
• appropriate for typical lakeshore properties, and 
• beneficial to lake habitat and/or water quality. 

The Plan also provides cost ranges and averages and technical, regulatory, 
and funding information for each practice. Fact sheets for each best 
practice support the Plan and provide more technical detail, and additional 
guidance is referenced if  it currently exists. There is also a funding and 
administration FAQ fact sheet for those considering pursuing Healthy Lakes 
grants.

 

PLAN OVERVIEW AND DEFINITIONS

DEFINITIONS
Best 
practice:   a working method, 
     described in detail, which 
     has consistently shown results.

   Divert:   redirect runoff water.

  Habitat:  where a plant or animal lives.

Infiltrate:  soak into the ground.

Installed:  project cost that includes all 
      materials, labor, and
      transportation.

   Runoff:  rain and snowmelt that doesn’t 
      soak into the ground and 
      instead moves downhill across 
      land and eventually into lakes, 
      streams, and wetlands.
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ZONE 1: IN-LAKE

PRACTICE 1   FISH STICKS

LAKE HEALTH 
BENEFITS

Improve fish and wildlife habitat
Prevent shoreline erosion

COSTS Range - $100-$1000 per cluster (3-5 trees), installed
Average - Cost per unit (3-5 trees) averages $500, installed

TECHNICAL 
REQUIREMENTS

Healthy Lakes Fact Sheet Series: Fish Sticks
http://tinyurl.com/healthylakes

DNR Fish Sticks Best Practices Manual
http://dnr.wi.gov (search for Fish Sticks best practices)

REGULATORY 
INFORMATION

DNR: Habitat Structure - Fish Sticks General Permit  
($303 fee unless DNR grant-funded)

Fish Sticks must comply with the local shoreland zoning ordinance. Consult with your 
county or municipal zoning staff.

HEALTHY LAKES 
GRANT FUNDING

Maximum of  $1000/cluster of  3-5 trees

Fish Sticks may be a stand-alone grant activity only if  the vegetation protection area 
(i.e. buffer) complies with local shoreland zoning. If  not, the property owner must 
commit to leaving a 350 ft2 area un-mowed at the base of  the cluster(s) or implement 
native plantings (Practice 2).

...large woody habitat structures that utilize 
whole trees grouped together resulting in the 
placement of  more than one tree per 50 feet of  
shoreline. Fish Sticks structures are anchored to 
the shore and are partially or fully submerged.

Bony Lake, Bayfield County - Pam
ela Toshner
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ZONE 2: TRANSITION

PRACTICE 2   350 FT2 NATIVE PLANTINGS

LAKE HEALTH 
BENEFITS

Improve wildlife habitat
Slow water runoff
Promote natural beauty

COSTS Range - $480-$2400 for 350 ft2 area, installed
Average - $1000 per 350 ft2, installed

TECHNICAL 
REQUIREMENTS

Healthy Lakes Fact Sheet Series: 350 ft2 Native Plantings
http://tinyurl.com/healthylakes

350 ft2 Native Plantings Best Practices Manual

REGULATORY 
INFORMATION

DNR: an aquatic plant chemical control permit may be necessary if  using herbicides in 
or adjacent to the lakeshore.

Native plantings must comply with the local shoreland zoning ordinance. Consult with 
your county or municipal zoning staff.

HEALTHY LAKES 
GRANT FUNDING

Maximum of  $1000/350 ft2 native plantings installed and implemented according to the 
technical requirements. Only one 350 ft2 native planting per property per year is eligible 
for funding.

The native plantings dimension must be 350 ft2 of  contiguous area at least 10 feet wide 
and installed along the lakeshore. Final shape and orientation to the shore are flexible.

...template planting plans with 
corresponding lists of  native plants suited 
to the given function of  the plan. The 350 
ft2 area should be planted adjacent to the 
lake and include a contiguous area, rather 
than be planted in patches. Functions 
are based on the goals for the site. For 
example, one property owner may want to 
increase bird and butterfly habitat while 
another would like to fix an area with bare 
soil. Native planting functions include the 
following: lakeshore, bird/butterfly habitat, 
woodland, low-growing, deer resistant, and 
bare soil area plantings.

Green Lake, Green Lake County - Lisa Reas
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ZONE 2: TRANSITION

PRACTICE 3   DIVERSION PRACTICE

LAKE HEALTH 
BENEFITS

Divert runoff  water.

COSTS Range - $25-$3750, installed
Average - $200, installed

TECHNICAL 
REQUIREMENTS

Healthy Lakes Fact Sheet Series: Diversion Practice
http://tinyurl.com/healthylakes

REGULATORY 
INFORMATION

DNR: none.

Diversion practices must comply with the local shoreland and floodplain zoning 
ordinance. Consult with your county or municipal zoning staff.

HEALTHY LAKES 
GRANT FUNDING

Maximum of  $1000/diversion practice installed and implemented according to the 
technical requirements.

Healthy Lakes diversion practice grant funding is not intended for large, heavily 
developed parcels, sites with large volumes of  runoff, or sites with complex problems 
that may require engineering design.

...includes a water bar, 
diverter, and broad-based dip. 
These practices use a berm 
or shallow trench to intercept 
runoff  from a path or road 
and divert it into a dispersion 
area. Depending on the site, 
multiple diversion practices 
may be necessary.  

http://awwatersheds.org
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ZONE 3: UPLAND

PRACTICE 3   DIVERSION PRACTICE

LAKE HEALTH 
BENEFITS

Divert runoff  water.

COSTS Range - $25-$3750, installed
Average - $200, installed

TECHNICAL 
REQUIREMENTS

Healthy Lakes Fact Sheet Series: Diversion Practice
http://tinyurl.com/healthylakes

REGULATORY 
INFORMATION

DNR: none.

Diversion practices must comply with the local shoreland and floodplain zoning 
ordinance. Consult with your county or municipal zoning staff.

HEALTHY LAKES 
GRANT FUNDING

Maximum of  $1000/diversion practice installed and implemented according to the 
technical requirements.

Healthy Lakes diversion practice grant funding is not intended for large, heavily 
developed parcels, sites with large volumes of  runoff, or sites with complex problems 
that may require engineering design.

...includes a water bar, 
diverter, and broad-based dip. 
These practices use a berm 
or shallow trench to intercept 
runoff  from a path or road 
and divert it into a dispersion 
area. Depending on the site, 
multiple diversion practices 
may be necessary.  

http://awwatersheds.org
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ZONE 3: UPLAND

PRACTICE 4   ROCK INFILTRATION PRACTICE

LAKE HEALTH 
BENEFITS

Divert runoff  water.
Clean runoff  water.
Infiltrate runoff  water.

COSTS Range - $510-$9688 per rock infiltration practice, installed
Average - $3800 per rock infiltration practice, installed

TECHNICAL 
REQUIREMENTS

Healthy Lakes Fact Sheet Series: Rock Infiltration Practice
http://tinyurl.com/healthylakes

REGULATORY 
INFORMATION

DNR: none.

Rock infiltration practices must comply with the local shoreland zoning ordinance. 
Consult with your county or municipal zoning staff.

HEALTHY LAKES 
GRANT FUNDING

Maximum of  $1000/rock infiltration practice installed and implemented according to the 
technical requirements.

Healthy Lakes rock infiltration practice grant funding is not intended for heavily 
developed parcels, sites with large volumes of  runoff, or sites with complex problems 
that may require engineering design.

...ian excavated pit or trench filled 
with rock that reduces runoff  by 
storing it underground to infiltrate.  
A catch basin and/or perforated 
pipe surrounded by gravel and lined 
with sturdy landscape fabric may be 
integrated into the design to capture, 
pre-treat, and redirect water to the 
pit or trench.  Pit and trench size 
and holding capacity are a function 
of  the area draining to it and the 
permeability of  the underlying soil.  

Deer Lake, Polk County - Cheryl Clem
ens
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ZONE 3: UPLAND

PRACTICE 5   RAIN GARDEN

LAKE HEALTH 
BENEFITS

Improve wildlife habitat.
Divert runoff  water.
Clean runoff  water.
Infiltrate runoff  water.
Promote natural beauty.

COSTS Range - $500-$9000 per rain garden, installed
Average - $2500 per rain garden, installed

TECHNICAL 
REQUIREMENTS

Healthy Lakes Fact Sheet Series: Rain Garden
http://tinyurl.com/healthylakes

Rain Gardens: A How-to Manual for Homeowners  
http://dnr.wi.gov/topic/Stormwater/documents/RgManual.pdf

REGULATORY 
INFORMATION

DNR: none.

Rain gardens must comply with the local shoreland zoning ordinance. Consult with your 
county or municipal zoning staff.

HEALTHY LAKES 
GRANT FUNDING

Maximum of  $1000/rain garden installed and implemented according to the technical 
requirements.

Healthy Lakes rain garden grant funding is not intended for heavily developed parcels, 
sites with large volumes of  runoff, or sites with complex problems that may require 
engineering design.

...a landscaped shallow 
depression with loose soil 
designed to collect roof  and 
driveway runoff.  

Shell Lake, Washburn County - Brent Edlin
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HEALTHY LAKES PLAN

FUNDING AND ACCOUNTABILITY

Administrative details and the application process are described in detail in the DNR’s Water Grant Application and Guidelines  
(http://dnr.wi.gov/ search for surface water grants) and the Healthy Lakes website (http://tinyurl/healthylakes) and Administration and 
Funding FAQ fact sheet.  

Healthy Lakes grant funding highlights:
• 75% state share grant with a maximum award of  $25,000, including up to 10% of  the state share available for technical 

assistance and project management. Technical assistance and project management do not include labor and are based on the 
entire state share of  the grant, not the best practice caps.

• 25% match from sponsors, participating property owners or other partners. The grant sponsor may determine individual 
property owner cost share rates, provided the state’s share of  the practice caps ($1000) and total grant award (75%) are not 
exceeded. The grant sponsor’s match may include technical assistance and project management costs beyond the state’s 10% 
share.

• Sponsor may apply on behalf  of  multiple property owners, and the property owners do not have to be on the same lake.  
• Standard 2-year grant timeline to encourage shovel-ready projects.
• Landowners may sign a participation pledge to document strong interest in following through with the project.
• Standard deliverables, including a signed Conservation Commitment with operation and maintenance information and 10-year 

requirement to leave projects in place. Also: 
 Native plantings must remain in place according to local zoning specs if  within the vegetation protection area (i.e. buffer).
 Fish Sticks projects require a 350 ft2 native planting at shoreline base or commitment not to mow, if  the property does not 

comply with the shoreland vegetation protection area (i.e. buffer) specifications described in the local shoreland zoning 
ordinance.  

• Standardized application and reporting forms and process.
• 10% of  projects randomly chosen each year for self-reporting and/or professional site visits.

Wisconsin’s Healthy Lakes Implementation Plan will be supported and 
promoted as a statewide program. Lake groups, counties, towns, villages, 
cities, and other partners may choose to adopt and implement the Plan as 
is or to integrate into their own planning processes.  Statewide promotion, 
shared and supported by all partners, includes the following:
• A Healthy Lakes logo/brand.
• A website with plan, practice, and funding detail to be housed on 

the Wisconsin Department of  Natural Resources’ and University of  
Wisconsin-Extension Lakes’ websites. It may also include the following:

 Link to science and supporting plans.
 Shoreline restoration video.
 How-to YouTube clips.
 Tips on how to communicate and market healthy lakeshores.
 Maps with project locations without personally identifiable information.

PROMOTION
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HEALTHY LAKES PLAN

EVALUATION OF RESULTS

Wisconsin’s Healthy Lakes Implementation Plan and results 
will be evaluated annually and updated in 2017, if  warranted. 
Best practices may be modified, removed, or added 
depending on the results evaluation.  

The following information will be collected to support an 
objective evaluation:
• County and lake geographic distribution and participation 

in Healthy Lakes projects.
• Lakeshore property owner participation in Healthy 

Lakes projects, including numbers and locations of  best 
practices implemented.

• Standardized Healthy Lakes grant project deliverable 
report including:

 Numbers of  Fish Sticks trees and clusters.
 Dimensional areas restored.
 Structure/floral diversity (i.e. species richness).
 Impervious surface area and estimated water volumes captured for infiltration.

The results may be used to model nutrient loading reductions at parcel, lake, and broader scales and to customize future self-
reporting options, like plant mortality and fish and wildlife observations, for lakeshore property owners.  

Wisconsin’s Healthy Lakes 
Implementation Plan and 
corresponding technical information 
and grant funding are the results 
of  a collaborative and participatory 
team effort. We would like to thank 
the staff, agency, business, and 
citizen partners, including Advanced 
Lake Leaders, who provided 
feedback for our team, including 
the many partners who completed 
a customer survey and provided 
valuable comments during the public 

review of  proposed DNR guidance. We would like to express our gratitude to the following contributors and information sources, 
respectively: Cheryl Clemens, John Haack, Dave Kafura, Amy Kowalski, Jesha LaMarche, Flory Olson, Tim Parks, Bret Shaw, Shelly 
Thomsen, Scott Toshner, Bone Lake Management District, Maine Lake Smart Program, and Vermont Lake Wise Program. 

We appreciate your continued feedback as our Healthy Lakes initiative evolves into the future. Please contact DNR Lake Biologist 
Pamela Toshner (715) 635-4073 or pamela.toshner@wisconsin.gov if  you have comments or questions.  
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   ALUM TREATMENTS     
TO CONTROL PHOSPHORUS

IN LAKES
March 2003

What is alum and how does
it work?
ALUM (aluminum sulfate) is a nontoxic material commonly
used in water treatment plants to clarify drinking water. In lakes
alum is used to reduce the amount of the nutrient phosphorus

in the water.  Reducing phosphorus concentrations in lake water
can have a similar clarifying effect by limiting the availability of
this nutrient for algae production.  Phosphorus enters the water
either externally, from run-off or ground water, or internally,
from the nutrient rich sediments on the bottom of the lake.
Phosphorus is released from the sediments under anoxic
conditions that occur when the lake stratifies and oxygen is
depleted from the lower layer. Even when external sources of
phosphorus have been curtailed by best management practices,
the internal recycling of phosphorus can continue to support
explosive algal growth. Alum is used primarily to control this
internal recycling of phosphorus from the sediments of the lake
bottom. On contact with water, alum forms a fluffy aluminum
hydroxide precipitate called floc. Aluminum hydroxide (the
principle ingredient in common antacids such as Maalox) binds
with phosphorus to form an aluminum phosphate compound.
This compound is insoluble in water under most conditions so
the phosphorus in it can no longer be used as food by algae
organisms. As the floc slowly settles, some phosphorus is
removed from the water. The floc also tends to collect
suspended particles in the water and carry them down to the
bottom, leaving the lake noticeably clearer. On the bottom of
the lake the floc forms a layer that acts as a phosphorus barrier
by combining with phosphorus as it is released from the
sediments.

Why treat a lake with alum?
Increased nutrient loading, particularly phosphorus has
accelerated eutrophication of lakes and consequently reduced
their ecological health and recreational value.  Frequent and
pervasive algal blooms, low water transparency, noxious odors,

depletion of dissolved oxygen, and fish kills frequently
accompany cultural eutrophication.  External sources of
phosphorus delivered in run-off from the watershed are often
the main contributor of excessive phosphorus to lakes.

Typically, the first steps taken in a lake rehabilitation effort target the
control the external sources of phosphorus and can include:
encouraging the use of phosphorus free fertilizers; improving
agricultural practices, reducing urban run-off; and restoring
vegetation buffers around waterways.

Lake researchers have learned that lakes are very slow to recover
after excessive phosphorus inputs have been eliminated.
Furthermore, it’s extremely difficult to achieve recovery of lake
conditions without additional in-lake management.  This is due to
the fact that lake sediments become phosphorus rich and can deliver
excessive amounts of phosphorus to the overlying water. When
dissolved oxygen levels decrease in the bottom waters of the lake
(anaerobic conditions), large amounts of phosphorus trapped in the
bottom sediments are released into the overlying water. This process
is often called internal nutrient loading or recycling.

A sediment and phosphorus
laden plume entering a lake
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Is alum toxic to aquatic life?
Some studies have been conducted to determine the toxicity of
aluminum for aquatic biota.  Freeman and Everhart (1971) used
constant flow bioassays, to determine that concentrations of
dissolved aluminum below 52 �g Al/L had no obvious effect on
rainbow trout.  Similar results have been observed for salmon.
Cooke, et al (1978) adopted 50 mg Al/L as a safe upper limit for
post-treatment dissolved aluminum concentrations.  Kennedy and
Cooke (1982) indicate that: Since, based on solubility, dissolved
aluminum concentrations, regardless of dose, would remain below
50 �g Al/L in the pH range 5.5 to 9.0, a dose producing post
treatment pH in this range could also be considered
environmentally safe with respect to aluminum toxicity.
Guidelines for alum application require that the ph remain with
the 5.5-9.0 range.

According to Cooke et al (1993) the most detailed study of the
impact of alum treatments on benthic insects was that of Narf
(1990).  He assessed the long term impacts on two soft water and
three hardwater Wisconsin lakes.  He found that benthic insect
populations either increased in diversity or remained at the same
diversity after treatment. The treatment of lakes with alkalinities
above 75 mg/L as CaCO3 are not expected to have chronic or
acute effects to biota.  Fish related problems associated with alum
treatments have been primarily documented in soft water lakes.
However, many softwater lakes have been successfully treated with
alum, when the treatments are ph buffered.

Health concerns for people?
Concerns about a connection between aluminum and Alzheimer’s
have been debated for some time.  More recent research points to
a gene rather than aluminum as the cause.  In addition, aluminum
is found naturally in the environment.  Some foods, such as tea,
spinach and other leafy green vegetables, are high in aluminum.
Use of aluminum cookware has not been found to contaminate
food sources.
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How much does an alum
treatment cost?
Costs of alum application are primarily dependent on the form of
alum used (wet or dry), dosage rate, area treated, equipment rental
or purchase, and labor. Liquid alum has been used when large
alum doses were needed.  Treatment costs range from $280/acre
to $700/acre ($450=approximate average) depending on the
dosage requirements and costs to mobilize equipment.

How effective are alum
treatments, and how long do
they last?
A number of case studies have been conducted on lakes that have
undergone nutrient inactivation with alum.  Eugene Welch and
Dennis Cooke (1995) evaluated the effectiveness and longevity of
treatments on twenty one lakes across the United States.  They
concluded that the treatments were effective in six of the nine
shallow lakes, controlling phosphorus for at least eight years on
average.  Applications in stratified lakes were highly effective and
long lasting.  Percent reduction in controlling internal phosphorus
loading has been continuously above eighty percent.  The study
did however find that alum treatment of lakes with high external
loading was not effective.
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BOATING ORDINANCE FOR  
TOWN OF WHITEWATER 
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Appendix H 
 
 

MECHANICAL HARVESTING OPERATIONS 
WITHIN WHITEWATER LAKE 
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HARVESTED LANES CUT 10-12FT WIDE
CHEMICAL TREATMENT ALONG

SHORELINE TO ALLOW ACCESS

TOP-CUT

MECHANICAL HARVESTING OPERATIONS WITHIN WHITEWATER LAKE (NORTH PORTION): 2015

NAVIGATION LANES

NEAR SHORE RAKING, HAND-PULLING

OR CHEMICAL TREATMENT AREAS

TOP-CUT

WDNR DESIGNATED

SENSITIVE AREAS

5 WATER DEPTH CONTOUR IN FEET

NAVIGATION LANES SHOULD

BE CUT 50 FEET WIDE AND

NO MORE 3 FEET DEEP FROM

THE WATER'S SURFACE

"TOP CUT" HARVEST WITHIN

THIS BAY. DO NOT CUT MORE

THAN 5 FEET FROM THE

WATER'S SURFACE, LEAVE AT

LEAST ONE FOOT OF UNCUT

PLANT MATERIAL ON LAKE

BOTTOM

Rice

Lake

IF AQUATIC PLANTS BECOME A NUISANCE

AND IMPEDE NAVIGATION (IN THE

NORTHWEST LOBE) A NAVIGATION LANE

OF 50 FEET WIDE AND 3 FEET DEEP

SHOULD BE CUT IN AREAS GREATER THAN

3 FEET DEEP

Whitewater

Lake

Note: Navigation lanes shown on this map are not to

actual scale. They are shown to indicate where

the harvesting operator should cut.

Source: Wisconsin Department of Natural Resources and SEWRPC.

!y PUBLIC BOAT LAUNCH LOCATION

DATE OF PHOTOGRAPHY: 2010
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MECHANICAL HARVESTING OPERATIONS WITHIN WHITEWATER LAKE (SOUTH PORTION): 2015

NAVIGATION LANE

ACCESS LANES CUT BETWEEN PIERS

NEAR SHORE RAKING, HAND-PULLING

OR CHEMICAL TREATMENT

TOP-CUT

Source: Wisconsin Department of Natural Resources and SEWRPC.

WDNR DESIGNATED

SENSITIVE AREAS

5 WATER DEPTH CONTOUR IN FEET

Note: Navigation lanes shown on this map are not to

actual. They are shown to indicate where

the harvesting operator should cut.

!y PUBLIC BOAT LAUNCH LOCATION

A NAVIGATION LANE (YELLOW LINE)

SHOULD BE CUT 50 FEET WIDE AND

NO MORE THAN 5 FEET DEEP BELOW

THE WATER'S SURFACE, RUNNING

PARALLEL ALONG SOUTHEAST SHORELINE

DO NOT HARVEST

WITHIN 100 FEET OF

ENTIRE PERIMETER

OF BIRD ISLAND

"TOP-CUT" HARVEST IN SOUTH BAY.

BECAUSE OF THE DENSE NATIVE AND

NONNATIVE PLANT COMMUNITIES DO

NOT CUT MORE THAN 3 TO 4 FEET

DEEP BELOW WATER'S SURFACE

A NAVIGATION LANE OF

50 FEET WIDE AND 3

FEET DEEP, RUNNING NORTH

TO SOUTH MAY BE CUT WITHIN

THE DESIGNATED SENSITIVE

AREA. "TOP-CUTTING" IS

PROHIBITTED WITHIN THE

REMAINDER OF THE

SENSITIVE AREA.

ACCESS LANES ARE TO BE

CUT 20 FEET WIDE AND NO

MORE THAN 3 TO 4 FEET

DEEP BELOW THE WATER'S

SURFACE

DATE OF PHOTOGRAHPY: 2010
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FB-120 SERIES SKIMMERS/HARVESTERS 
INFORMATIONAL BROCHURE 
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PO Box 215  200 N Harrison Street  North Prairie  Wisconsin  53153  USA 
P 262-392-2162 T 800-328-6555 F 262-392-2984

info@aquarius-systems.com  www.aquarius-systems.com 

The FB-120 Series Skimmer / Harvester is a shallow draft machine designed to pick up floating aquatic 
plants and debris along shorelines. Stern mounted paddle wheels give this machine a narrow profile and 
precision steering in confined areas.  
 
The standard FB-120 features a 4’ 0” (1,24 meters) wide horizontal swath, (cutter bars not shown on 
the unit above), and can store 130 cubic feet (3,68 cubic meters) of collected vegetation on board.          
Perforated sheet material under the pick up conveyor flat wire belting allows for more efficient collection 
of smaller debris and aquatics such as duckweed (lemna minor) and algae.  

FB-120 series skimmers / harvesters 
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PO Box 215  200 N Harrison Street  North Prairie  Wisconsin  53153  USA 
P 262-392-2162 T 800-328-6555 F 262-392-2984

info@aquarius-systems.com  www.aquarius-systems.com

fb-120 skimmers / harvesters 
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FB-120 SERIES - SKIMMER HARVESTER

General Arrangement Drawing # 2411 

SPECIFICATIONS IMPERIAL METRIC

Operating Length 32’ 7” 9,93 meters 
Operating Width 10’ 10” 3,30 meters 
Operating Height 4’ 6” 1,37 meters 
Shipping Length 32’ 7” 9,93 meters 
Shipping Width 8’ 6” 2,59 meters 
Shipping Height 5’ 7” 1,70 meters 

DIMENSIONS

Overall Weight 5,500 lb 2,495 kgs. 
Pontoon Length, each 22’ 9” 6,93 meters 
Pontoon Width, each 25” 63 cm 
Pontoon Height, each 26” 66 cm 
Draft, Empty 13” 33 cm 

FLOTATION 

Draft, Fully Loaded 17” 43 cm 
Standard Engine Gasoline Gasoline 
Engine Rating Minimum 24 HP Minimum 17,9 kW 
Engine Protection Low oil & high temp shutdown Low oil & high temp shutdown 

POWER
SOURCE 

Fuel Tanks, Quantity / Description 2 portable tanks, 6 gallons each 2 portable tanks, 22 liters each 
Hydraulic System Gear pump Gear pump 
Hydraulic Oil Clarion 46 - environmentally safe, marine grade  Clarion 46 - environmentally safe, marine grade 
Hydraulic Reservoir Capacity 18 gallons w/ temp & level gauge 68 liters w/ temp & level gauge 

HYDRAULICS 

Hydraulic System Protection Relief valves, low oil & clogged filter sensors Relief valves, low oil & clogged filter sensors 
Location Starboard side next to storage hold container Starboard side next to storage hold container 
Instrumentation & Controls Levers, gauges, warning lights & alarms Levers, gauges, warning lights & alarms 
Operator Amenities Padded vinyl lean-to seat, sun/rain canopy Padded vinyl lean-to seat, sun/rain canopy 

CONTROL  
BRIDGE 

Operator Protection All hydraulic lines/valves enclosed & shielded All hydraulic lines/valves enclosed & shielded 
Harvesting Width 4’ 1,22 meters 
Harvesting Depth 0 to 4’ deep 0 to 1,22 meters deep 
Cutter Knives Reciprocating 3” stroke, chrome plated Reciprocating 76 mm stroke, chrome plated 

HARVESTING
HEAD

Conveyor Belting 1” x 1” standard duty galvanized mesh 25 mm x 25 mm standard duty galvanized mesh 
Length x Width 20’ 4” x 4’ 7” 6,20 meters x 1,40 meters 
Capacity, Volume / Weight 130 cubic feet / 1800 lb 3,68 cubic meters / 816 kgs. 
Conveyor Belting 1” x 1” standard duty galvanized mesh 25 mm x 25 mm standard duty galvanized mesh 

STORAGE
CONTAINER 

Discharge Height, from water surface 4’ 2” 1,27 meters 
Propulsion System & Location Twin paddle wheels, side mounted Twin paddle wheels, side mounted 

PROPULSION
Operation & RPM Speed Independent, forward & reverse, 0 to 50 RPM Independent, forward & reverse, 0 to 50 RPM 
Hull Material Carbon steel Carbon steel 
Frame Material Carbon steel Carbon steel FABRICATION
Fasteners Stainless steel 18/8 throughout Stainless steel 18/8 throughout 
Preparation Abrasive sandblast, epoxy primer Abrasive sandblast, epoxy primer 
Paint Type, above the waterline High quality polyurethane High quality polyurethane 
Paint Type, below the waterline High quality marine epoxy High quality marine epoxy 

FINISH

Color, Manufacturer’s Standard Light blue Light blue 
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Appendix J 
 
 

WATERCRAFT INSPECTION 
 
 
 
 

 
 



314

Page Intentionally Left Blank



315

Enjoying the great outdoors is important to many of  
us. Boating, fishing, hunting, and wildlife watching 
are traditions that we want to preserve for our 
children and their children. Today, these traditions 
are at risk. Aquatic invaders such as zebra mussels, 
purple loosestrife, Eurasian water-milfoil, bighead 
and silver carp, threaten our valuable waters and 
recreation. These and other non-native, or exotic, 
plants and animals do not naturally occur in our 
waters and are called invasive species because  
they cause ecological or economic harm. 
 
These invasive species can get into lakes, rivers, and 
wetlands by “hitching” rides with anglers, boaters, 
and other outdoor recreationists, who transport 
them from one waterbody to another.  
 
Once established, these “aquatic hitchhikers,” can 
harm native fisheries, degrade water quality, disrupt 

food webs and reduce the quality of 
our recreational experiences.  

 
The good news is that the 

majority of waters are 
not yet infested with 

invasive species 
and by taking 
the necessary 
steps you can 
help protect 
our valuable 
waters.

ENJOYING THE GREAT OUTDOORS

         
 

    YOUR NATURAL  

RESOURCE AGENCY
Do-it-yourself control treatments may be illegal and can 

make matters worse by harming native fish, wildlife, and 

plants. Before attempting to control an invasive species or 

add new plants along your shoreline, contact your local 

Department of Natural Resources office. DNR staff can 

provide recommendations and notify you  

what permits are required.

FOR MORE INFORMATION STOP

HITCHHIKERS

If you would like more information about  

aquatic invasive species, the problems they  

cause, regulations to prevent their spread, or 

methods and permits for their control, contact  

one of the following offices:

Wisconsin Department Of Natural Resources 

888-WDNRINFO 

DNR.WI.GOV search "Aquatic Invasives"

 

University of Wisconsin- Extension 

(715) 346-2116 

WWW.UWSP.EDU/CNR/UWEXLAKES 
 

Wisconsin Sea Grant 

(608) 262-0905 

WWW.SEAGRANT.WISC.EDU 
WWW.PROTECTYOURWATERS.NET

Thanks to the following for supporting educational 

efforts on aquatic invasive species:

•    U.S. Fish and Wildlife Service 
•    Great Lakes Indian Fish and Wildlife Commission 
•    National Park Service

The Wisconsin Department of Natural Resources provides equal opportunity in its 

employment, programs, services, and functions under and Affirmative Action Plan. If you 

have questions, please write to Equal Opportunity Office, Department of Interior, 

Washington D.C. 20240.

This publication is available in alternative format (large print, Braille, audiotape, etc.)  

upon request. For information call 608-267-7694.

Printed on recycled paper containing a minimum of  

10% post-consumer waste and vegetable based ink.

PUB WT-801 2011

Graphic Design by Amy Torrey,  
Environmental Resources Center, UW-Extension

Photo Credits: 
Sea Grant, UW-Extension, DNR
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DNR.WI.GOV search "Aquatic Invasives"

   CONSULT

REPORT

If you think you have found  
an INVASIVE SPECIES:

               NEW SIGHTINGS
If you suspect a new infestation of an invasive plant or animal, 

save a specimen and report it to a local Department of Natural 

Resources or Sea Grant office. Wisconsin has “ID” cards, 

websites, and volunteer monitoring networks to help you 

identify and report invasive species.

Spiny Water Fleas Zebra Mussels Curly Leaf Pondweed

Eurasian Ruffe

New Zealand 

Mudsnail
Eurasian Watermilfoil
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        all water from your boat, motor, bilge, live wells,

bait containers and all equipment before leaving the water access.

Many types of invasive species are very small and easily overlooked. In fact, 

some aquatic hitchhikers, like zebra mussel larvae, are invisible to the naked 

eye. To prevent the transport of these 

aquatic hitchhikers drain water from  

all equipment before you leave the 

access area.  

For more information visit:    

DNR.WI.GOV and

search "bait laws"

Although not required by WI law, additional steps  

are highly recommended, particularly if you are  

transporting a boat and/or equipment from one  

waterbody to another. Additional steps include:

SPRAY, RINSE, or DRY  boats and recreational 

equipment to remove or kill species that were not visible  

when leaving a waterbody. Before transporting to another  

water:  Spray/rinse with high pressure, and/or hot tap 
water (above 104º F or 40º C), especially if moored for  
more than a day. OR Dry for at least five days.

DISINFECT boats and recreational equipment to kill 

species and fish diseases that were not visible when leaving a 

waterbody. Many aquatic hitchhikers can survive out of water  

for some period of time. To prevent their spread, you can 
sanitize your boat, trailer or equipment by washing it  
with a mixture of 2 Tbs of household bleach per 1  
gallon of water. 

Aquatic hitchhikers can spread in many ways such as on recreational equipment, and in water.
Fortunately, there are a few simple actions you can take to prevent them from spreading. IN WISCONSIN IT IS THE LAW...  

IS A NATIONAL CAMPAIGN THAT HELPS RECREATIONAL USERS TO BECOME PART OF THE  
SOLUTION TO STOP THE TRANSPORT AND SPREAD OF AQUATIC INVASIVE SPECIES.

  all attached aquatic plants, animals, and 

mud before launching and before leaving the water access. 
Many invasive species spread by attaching themselves to boats, trailers, and 

equipment and “hitching a ride” to another waterbody. Therefore, Wisconsin 

law requires that you remove these aquatic hitchhikers before you launch 

your boat or leave the access area. 

plants or live fish away  

from a waterbody. 

In Wisconsin, it is illegal to 

transport any aquatic plants, mud, 

live fish or live fish eggs away from  

any state waterbody. This includes live 

gamefish and roughfish, like gizzard 

shad. There are exceptions for minnows 

obtained from a Wisconsin licensed bait dealer or registered fish  

farm, which may be transported away live and used again:

• On the same waterbody, or

• On any other waterbody if no lake or river water, or  other  
fish were added to their container

  minnows from

a Wisconsin licensed bait dealer.  

 

For more information on collecting  

your own minnows visit: 

DNR.WI.GOV and search 

"VHS Prevention"

    of unwanted 

bait and other animals or aquatic 

plants in the trash.

If possible, dispose of ALL unwanted bait 

(including earthworms) in a trash can at the 

boat landing or access point. Otherwise, take 

them home and dispose of them by placing 

them in the trash, composting them, or using 

them in a garden as fertilizer. Likewise, other 

aquatic plants or animals that you collect,  

or buy in a pet store, should NEVER be  

released into the wild.

d, 

om 

es live 

zard 

the 

take 

ng 

using

other 

FAILURE TO FOLLOW WISCONSIN LAWS CAN LEAD TO FINES. 

For additional information contact your local DNR staff or visit:   

DNR.WI.GOV

STOP AQUATIC HITCHHIKERS

ADDITIONAL STEPS:

DISPOSE

i i

BUY

INSPECT

  REMOVE  

DRAIN

NEVER MOVE

SS

Wisconsin has several laws to prevent the spread  

of aquatic invasive species and the fish disease Viral 

Hemorrhagic Septicemia (VHS). Failure to follow  

Wisconsin law can result in fines up to or  

exceeding $2000. Don’t be caught unaware! 

WISCONSIN REGULATION

When possible, dispose of 

unwanted bait in the trash at 

access points. Never release 

them into the environment.Draining ballast water and lake or river water can prevent the spread 

of aquatic invasive species and fish diseases, like VHS. 

boats, trailers, and equipment

OTHER WATER USES:

Don’t get caught spreading aquatic invasive plants or animals! Wisconsin 

laws, as highlighted above, can apply to many types of water activities, 

not just boating and fishing. Although these activities might not seem 

dangerous, they CAN establish and spread invasive species. It is important 

you follow the steps above for all water activities in order to prevent the 

spread of aquatic invasive species. These activities include: 

 
• Using personal watercraft

• Shore and fly-fishing

• Sailing

• Scuba Diving

• Waterfowl hunting
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Zebra Mussel
Boater’s Guide

Protect Your Boat
Zebra mussels attach to a variety of
materials, including fiberglass,
aluminum, wood, and steel and may
damage a boat’s finish. Veligers are
extremely small and can be drawn into
engine passages. Once they settle out in
the engine cooling system, they can
grow into adults and may block intake
screens, internal passages, hoses,
seacocks, and strainers. The best ways
for boat owners to avoid these types of
damage are:

Use a boatlift to completely remove
the watercraft from the water when
not in use.

Run your boat
regularly if it is
moored in zebra
mussel infested
waters. Run the
engine at least
twice a week at
slow speeds (about 4-1/2 mph) for 10
to 15 minutes. Monitor engine
temperatures – if you notice an
increase, it may mean that zebra
mussels are clogging your cooling
system. Immediately inspect the
system and remove any zebra
mussels. The end of boating season
is also a good time to inspect and
clean the cooling system.

Lift the motor out of the water
between uses if mooring. Fully
discharge any water that may still
remain in the lower portion of the
cooling system.

Tip down the motor and discharge
the water when leaving a
waterbody to reduce the likelihood
of transporting veligers (in water) to
another waterbody.

Looking to
the future . . .
protect your
boat and
our waters!

Clean your boat and equipment.
Physically remove (scrape) adult
mussels from your boat, trailer, and
equipment by hand. Young zebra
mussels and veligers may be too
small to see. Wash your boat with
high-pressure hot water (use water
>104˚F if possible). Use high-pressure
cold water if hot water is not
available. (Avoid pressure washing
classic wooden boats or others not
made of metal.)

Apply anti-fouling paints or
coatings to the hull and the
engine’s cooling system to prevent
zebra mussel attachment. It is best to
purchase these from an area boat
dealer or your local marina. Anti-
fouling paints that are copper based
can be used in Wisconsin, and
typically need to be reapplied every
one to two years. In-line strainers
can also be installed in the engine’s
cooling system.

Use motor “muffs”, also known as
motor flushers, to remove zebra
mussels and other materials from
your boat engine or personal
watercraft. Clamp the motor

flusher onto
the lower
unit over
the cooling
inlets on
either side
of the
motor, and
screw the
nozzle of
your garden

hose into it. Run the boat engine for
approximately 10 minutes or as
suggested by the manufacturer.

Special note of
caution for anglers
Dispose of unwanted bait in the
trash - do not transfer bait or
water from one waterbody to
another. Larval zebra mussels
or other invasive species could
be present in the water with the bait.

The Wisconsin Department of Natural Resources provides
equal opportunity in its employment, programs, services,
and functions under an Affirmative Action Plan. If you
have any questions, please write to Equal Opportunity
Office, Department of Interior, Washington, D.C. 20240.

This publication is available in alternative format (large
print, Braille, audiotape, etc.) upon request. Please call
608/267-7694 for more information.

Cover photo: L. Pohlod. Inset: Great Lakes Sea Grant Network
Designed by L. Pohlod, Blue Sky Design, LLC PUB-WT-383 2004

Help prevent aquatic hitchhikers
from catching a ride on your
boat or equipment:
✔ Inspect and remove aquatic

plants and animals,

✔ Drain water,

✔ Dispose of unwanted bait in
the trash,

✔ Rinse with hot and/or
high-pressure water, OR

✔ Dry for 5 days.

Clean Boats . . . Clean Waters

For a list of known zebra mussel
infested waters, visit:
www.dnr.wi.gov/org/water/wm/GLWSP/
exotics/zebra.html

Amy Bellows, WI DNR
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Zebra mussel identification
and life cycle
Mature zebra
mussels look like
small D-shaped
clams. Their
yellowish-brown
shells have
alternating light
and dark stripes.
Zebra mussels can reach a maximum
of 2 inches in length, though most are
smaller than an inch. They are
typically found attached to solid
objects, often growing in large clusters.

What do zebra mussels do?
Zebra mussels are filter feeders that can
filter large volumes of water (up to 1
Liter/day). In some cases they can filter
the whole volume of a lake in a few
months. They remove plankton – tiny
plants and animals – from the water.
What they eat (and what they don’t eat)
ultimately ends up on the lake or river
bottom. Plankton is an important food
source for young fish, native mussels,
and other aquatic organisms. Zebra
mussels may concentrate this food at the
bottom, leaving open water species with
less to eat!

Because they are so good at filtering,
zebra mussels often make water
clearer. This may force light-sensitive
fish, like salmon and walleye, into
deeper water to seek shelter from the
sun. Increased light penetration allows
aquatic plants to grow in deeper water
and spread to a larger area. This may
help smaller fish to survive by giving
them places to hide, but makes it harder
for large,
predatory fish
to find food.
Thicker plant
growth may
also cause
problems for
boaters and
anglers.

Zebra mussels cause people additional
problems. They clog water intakes and
pipes – large water users on the Great
Lakes spent $120 million from 1989 to
1994 to combat zebra mussels. They
also attach to piers, boatlifts, boats,
and motors, which can cause damage
requiring costly repair and
maintenance. Even when they die, their
sharp shells wash up on beaches,
creating foul odors and cutting the feet
of swimmers.

Microscopic veligers may be carried in
livewells, bait buckets, bilge water – any
water that’s transported to another
waterbody. They can also travel in
currents to downstream waters. Adults
can attach to boats or boating
equipment that are moored in the
water. They frequently attach to
aquatic plants, which themselves may
hitch a ride on boats and equipment.
For these reasons, it is important to take
the following steps to prevent the
spread of zebra mussels and other
aquatic invasive species while boating:

Before moving your boat from
one water body to another:
✔ Inspect and remove aquatic plants,

animals, and mud from your boat,
trailer, and equipment,

✔ Drain all water from your
equipment (boat, motor, bilges,
transom wells, live wells, etc.),

✔ Dispose of unwanted bait in the
trash, not in the water,

How can I help prevent the spread of zebra mussels?

✔ Rinse your boat and equipment
with hot (> 104˚F) and/or high
pressure water, particularly if
moored for more than one day, OR

✔ Dry your boat and equipment
thoroughly (in the sun) for five days.

Pressure washing note:
Avoid pressure washing classic and
wooden boats, along with canoes
and kayaks that are not made of
metal. These types of boats should
be drained, cleared of all plant and
animal materials, and left in the
sun to dry completely.

Effective May 2002, Section
30.715, WI Act 16 prohibits
launching a boat or placing a

boat or trailer in navigable waters if
it has aquatic plants or zebra
mussels attached.

Zebra mussels begin as eggs, then
develop into free-swimming larvae
(called veligers), which are microscopic.
The veliger photos shown above were
taken with the aid of a microscope.
Veligers are spread by currents; after
about three weeks, they settle out and
firmly attach themselves to hard
surfaces, where they grow into adults.
Their lifespan is typically three to five

years. They
begin to
reproduce
after a year or
two - females
can release up
to one million
eggs per year!

Ohio Sea Grant

Ontario Ministry of Natural Resources         Amy Bellows, WI DNR

Don Schloesser, Great Lakes Science
Center, National Biological Services

James Lubner,
University of Wisconsin Sea Grant
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Welcome to the Clean Boats, Clean Waters 
Watercraft Inspection Program! 
 
Aquatic invasive species have long been recognized as a serious threat to the United States. 
According to Cornell University, in 1999, introduced species of animals, plants, and microbes 
cost the U.S. economy at least $138 billion a year. In 2001, Wisconsin spent over $600,000 on 
aquatic and terrestrial plants and exotic birds, thousands more for sea lamprey control and 
hundreds of thousands for control of zebra mussels. These facts make folks a little nervous about 
the future of Wisconsin inland water bodies.

Wisconsin’s 15,081 lakes are fortunate to have volunteers who monitor water clarity, water 
chemistry, aquatic plants, and invasive plants. Since 1986, these folks have functioned as the 
“eyes” of aquatic biologists. With the arrival of aquatic invasive species, now more than ever 
citizens are needed to help preserve and protect Wisconsin’s water bodies. The “Clean Boats, 
Clean Waters” program is an opportunity for citizens to help stop the spread of invasive species 
across the state. 

Through “Clean Boats, Clean Waters,” inspectors are trained to organize and conduct a 
watercraft inspection and education program in their community. This program originated in 
northern Wisconsin as a middle school project. The “Milfoil Masters” program alerted adults 
and youth that citizen volunteers can make a difference in helping prevent the spread of invasive 
species. 

To continue statewide volunteer efforts, the “Clean Boats, Clean Waters” Watercraft 
Inspection Program was created in the fall of 2003. The mission of this program is to promote 
water resource stewardship by actively involving individuals in preventing the spread of harmful 
aquatic invasive species. To accomplish this goal, the program sponsors statewide training 
workshops and has developed resource handbooks, tool kits, and educational information; a 
statewide coordinator now supports inspection efforts. 

Wisconsin realizes that passionate citizens are the keys to reaching hundreds of recreationalists 
visiting the state. Inspectors who instruct boaters on how to perform watercraft inspections 
are helping to prevent new invasions and are helping to maintain Wisconsin’s valuable water 
resource.

Thank you for taking the time to learn, act, and protect Wisconsin’s waters from invasive 
species! The rewards of these efforts will be appreciated by many generations to come. 
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Wisconsin’s Comprehensive Management Plan 
To Prevent Further Introductions and Control Existing Populations of Aquatic 
Invasive Species, created in 2003

Aquatic invasive species (AIS) have long 
been recognized as a serious problem in 
Wisconsin.  The Department of Natural 
Resources, in cooperation with the 
University of Wisconsin Sea Grant and 
the Great Lakes Indian Fish and Wildlife 
Commission, has prepared a plan to 
coordinate responses to the problems 
associated with AIS.  This plan is one 
component of a comprehensive state effort 
to control invasive species that involves 
all affected state agencies and tribal 
governments working together to prevent 
the further introductions of invasive 
species (both aquatic and terrestrial) into 
Wisconsin’s ecosystems.  This plan focuses 
on prevention as the key strategy for limiting 
the impacts of aquatic invasive species 
by controlling the initial introduction 
and subsequent transfer from one water 
body to another.  Prevention strategies 
rely heavily on information, education, 
and communication.  Therefore, this plan 
includes the full range of those activities in 
order to implement an effective prevention 
program.

However, prevention techniques alone are 
inadequate for limiting the negative impacts 
caused by aquatic invasive species.  This 
plan also suggests that control, mitigation, 
or elimination strategies must be considered.  
It incorporates information and education/
outreach activities, watercraft inspection 
efforts, and policy, and legislative initiatives 
as key components of the overall program.

The goals of Wisconsin’s comprehensive 
management plan are designed to address 
different stages of the AIS invasion:

1. The initial introductions of AIS into 
Wisconsin waters from other parts of 
the continent or world;

2. The spread of AIS populations to 
previously unaffected state waters; and 

3. The colonization of self-sustaining 
AIS populations within water bodies, 
including the harmful impacts resulting 
from such colonization.

Goal 1: 

Implement procedures and practices to 
prevent new introductions of AIS into 
Lakes Michigan and Superior, Wisconsin’s 
boundary waters (the Mississippi and St. 
Croix Rivers), and the inland waters of 
the state.

Because of the limited experience with most 
AIS, the long-term consequences of their 
impacts are not yet known.  With a more 
robust global economy, it is anticipated that 
without a new prevention program, new 
introductions are highly likely.  For that 
reason, prevention actions at the national 
and regional level, as well as at the individual 
jurisdictional level, are critical.  The highest 
prevention priority is the control of ballast 
water discharges. 

Several other potential transport 
mechanisms could result in releases of 
AIS into the Great Lakes and inland state 
waters.  Some of these vectors are: the 
transportation and rearing systems related to 
the aquaculture industry, commercial barge 

Lake boating associated with research or 
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management activities; scuba diving; the 

transfer and disposal of nonindigenous pets; 

individual releases by anglers. 

Three of the potential AIS transport 

actions: the sale and distribution of bait, 
aquaculture and aquarium industries, and 
ballast water discharges.

 related to this goal are: 
work with the bait industry, agriculture, 
and aquarium industries and transoceanic 
shipping to collect information about 
vectors and AIS transport mechanisms in 
general, and evaluate new technologies or 
management practices for effective control of 
AIS.

Goal 2: 

Establish management strategies to limit 
the spread of established populations of 
AIS into inland waters of the state.

The introduction of AIS into the Great 
Lakes has resulted in the spread of AIS to 
inland waters.  The spread of established 
populations of AIS is primarily caused by 
human activities such as transfer of boats, 
bait handling, and water transport.  Water 
resource user groups are frequently not 
aware of which waters are infested with 
AIS, the problems associated with AIS and 
the precautions they should take to limit the 
spread of AIS. 

 related to this goal are: 
determine which species pose the greatest 
problems; determine the level of monitoring 
needed to document AIS distribution; assess 
the sampling and monitoring programs 
for priority invasive species; implement 
education and outreach programs to increase 
public awareness and improve coordination 
efforts on AIS by encouraging cooperation 
with partner organizations, agencies, and 
volunteers.

Goal 3: 

Abate harmful ecological, economic, social, 
and public health impacts resulting from 
infestation of AIS and, where possible, 
eliminate those impacts.

Appropriate strategies to control AIS and 
abate their impacts may not be technically, 
economically, or environmentally feasible.  
Control strategies must always be designed 

impacts. 

 related to this goal are: 
assess the public health, social, economic, 
and ecological impacts of AIS to Wisconsin 
waters; determine control actions that are 
appropriate to limit impacts, that are cost-
effective approaches, and that provide long-
term solutions; evaluate the effectiveness of 
the control strategies after they have been 
implemented.

This plan provides the generalized 
approaches that must be followed to 
protect indigenous species and the 

by aquatic invasive species.  It is likely that 
management plans for individual species, 
such as zebra mussels and Eurasian water-
milfoil, will be developed as a result of this 
plan.

For detailed information about this plan, 
visit: http://dnr.wi.gov/topic/Invasives/

.

Wisconsin’s comprehensive state 
management plan was approved by the 
National Aquatic Nuisance Species Task 

detailed in the plan. 



327

1 - 5Watercraft Inspector Handbook

Section 1: What is the program all about?

To accomplish these objectives, the volunteer program supports:

 Watercraft inspections for aquatic invasive species. 

 Communication with the public about the laws and issues surrounding the 
existence, spread, and effects of invasives to Wisconsin’s waters. 

 Distribution of educational resources and publications. 

 Collection of data to evaluate the potential spread of invasive species, 
public awareness of invasive species issues, and the effectiveness of the 
invasive species program. 

 Response to technical inquiries from the public concerning invasive species.

The Aquatic Invasive Species Volunteer 
Program Vision

The Aquatic Invasive Species Volunteer Program promotes water resource stewardship by 
actively involving individuals in preventing the spread of aquatic invasive species that can harm 
Wisconsin’s ecosystems, economy, and recreational opportunities.

Citizen involvement in watercraft inspections and monitoring for invasives increases public 
awareness about the potential impacts of aquatic invasive species. Volunteers serve to inform 
and educate the public about how people can help prevent the spread of invasives by inspecting 
their watercraft and removing aquatic plants and animals from their boats and equipment before 
leaving an access site. 
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“If there is magic on this planet, it is contained in 
water.”

- Loren Eiseley 
   The Immense Journey, 1957
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Getting Started   

WHOM will you recruit for the watercraft 
inspection team?

 
 
WHAT are the duties of a watercraft 
inspector?  Congenial

 Communicative

 Flexible

 Informed

 Physically able

species.
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 Accurate

 Computer knowledgeable

 
. 

glance.

WHEN is the best time to inspect at the 
boat landing?

WHERE will the watercraft inspection 
process take place?

appear. 

WHY is this inspection program 
necessary?
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Online Resources

UW-Extension Lakes

DNR Invasive Species
 
AIS Publications 

 
.

AIS Contacts 

 

AIS Distribution Information

 

 

AIS Control Grants 

 

CBCW Supplies & More!

 



335

2 - 7Watercraft Inspection Handbook

Section 2: What do watercraft inspections involve?

Liability

The following is not meant to be a substitute for legal advice; organizations should seek 
 

individual
lake association lake district, any other entity

Liability Risks of Organizations:

 
under chapter 181

 

 
under chapter 181

 

 Public inland lake and rehabilitation 
districts

 

 Workers’ compensation

Liability Risks for Organization and Individuals                     
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Liability Risks for Individuals:

 board 
members, or employees

 

 

 
 

 

 

Liability Risks 
and Protections for Wisconsin Lake Organizations.

 Individuals who provide services to 

 

 Federal law also protects volunteers 

associations, and governmental 
entities from liability

  

Insurance                   
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Materials to Have When Working  
at a Boat Landing

 

 
 

 

 

 Wisconsin map.
 
 

 
 
 

 
 

specimens. 
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Watercraft Inspection Tips
 

The DO List
 

 

 

 

 

 Listen to a boater’s concerns.  

species. 

 

The DON’T List
 

 

 

 

 

Remember, you are not enforcers of rules and should never 
jeopardize your own safety
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Boat Landing Message

boater responses.
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Sample Script
As the boat approaches, write down the time of the boat inspection and if the boat is entering or leaving 

Introduce yourself:

Ask the questions and record on the Watercraft Inspection Report Form:

 
 

Use conversational approach to discuss the AIS prevention steps listed on the form with 
the boater, asking the follow-up questions to engage the boater. Use the educational 
prompts on the “Prompts” handout as needed to explain the importance of each step and 
discuss local AIS concerns. 

Inspect remove

Drain boats

If angler, state the following steps

Drain livewells



341

2 - 13Watercraft Inspection Handbook

Section 2: What do watercraft inspections involve?

Perform a watercraft check:

Talk to boaters about inspecting and cleaning their watercraft and about draining the water from their 

 
“Clean Boats = Clean Waters”

  Inspect

 Remove

  Drain

  

Thank the boaters for their time and cooperation!

After you’ve contact the boater, record the number of people who heard your prevention message and 
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Potential Scenarios/Questions from Boaters
“Why are you out here wasting resources when the plant is going to come anyway?” 

suggested responses:

 
“Aren’t all plants bad anyway?” 

 
“I don’t have time for this… I know all about it already!”

 
“Why did it take Wisconsin so long to do something, when milfoil has been a national 
problem for over a decade?”

 
“Why do I have to take these prevention steps when I only use my boat in one lake?”
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Watercraft Check Points

Trailer:

 Axle

 Bunks

 Frame

 License Plate

 Lights/wiring

 Rollers

 Spare Tire

 Wheels

 Winch Rope

Boat:

 Floor

 Hull

 Livewell

 Transom Well

Motor:

 Intake Pipe

 Prop

 Lower Unit

Boat Accessories:

 Anchor

 Bow Line

 Ladder

 Tow Rope

 Transducer

Other Accessories:

 Bait Bucket

 Fishing Line

 Landing Net

 Tackle
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How to Handle Violations
The soft touch:  

An assertive approach:

The strongest approach:
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AIS Violation Report Form
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Collecting & Reporting Inspection Data
As a part of conducting watercraft 
inspections, data is collected by volunteer 
and paid Clean Boats, Clean Waters 
inspectors at boat landings and recorded on 
the Watercraft Inspection Report form. This 
form contains questions that help citizens 
and the state better understand boaters’ 
knowledge and behaviors regarding aquatic 
invasive species. The data gathered at the 
boat landings is then entered into a large 
online database, called the Surface Water 
Integrated Monitoring System or SWIMS, 
by watercraft inspectors.

There are many advantages to keeping 
records for the watercraft inspection 
program:

 With limited state resources, it makes 
sense for each inspection team to track 
their own data.

 Collecting data helps the inspection 
team discover traveling patterns of 
boaters who visit their lake.

 The data may be useful information 
if the local lake association or lake 
district applies for a DNR Lake 
Planning and Management Grant or an 
Aquatic Invasive Species Prevention 
and Control Grant.

 The data could also be useful for local 
ordinance reviews that pertain to the 
boat landing or waterbody use.

 Most importantly, by recording 
and sharing information on SWIMS 
online database, inspection teams will 
assist lake managers with invasive 
species prevention and control and 
will quantify the impacts that both 
paid and volunteer inspectors are 
having on invasive species.  Having 
this information helps justify the 
continued need to support the 
invasive species programs.

Data collected at boat landings provides citizens and the 
state with valuable information.  
Photo by Robert Korth



350

Section 3: How do inspectors share their inspection data?

3 - 4 Clean Boats, Clean Waters 2014

Each day that you conduct watercraft inspections, you will be collecting data about boater 
behaviors and awareness on the Watercraft Inspection Report form. The forms are designed to 
be used at one boat landing for one day. Each day you inspect boats, you will use a new report 
form, and you may use multiple report forms if you visit more than one boat landing in a day. If 
you run out of room on the report form during your time at the landing that day, it’s no problem 
- just start a new form and staple it to the other forms that you complete at that boat landing 
for that date. Below are a few guidelines to assist you in effectively collecting and recording the 
correct information on your form.

Preparing the Form for Inspections

and where information. This information can be typed into the form and printed out ahead of 
time or written on the form by hand.

 Inspector Name(s):  Enter your name here. You may include the names of any other 
inspectors who are working with you at the boat landing on that day. 

 Date:  Enter the date you are conducting inspections. Remember, data forms can only be 
used for one day on one waterbody at one boat landing. If you go to another boat landing the 
same day, start using a new form. 

 Start Time & End Time:  Enter what time you are starting inspections and what time you 
will wrap-up inspections for the day.

 Total Hours Spent:  Indicate whether you are volunteering your time or being paid to do 
inspections by entering the total number of hours you spend at the boat landings on either 
the “Volunteer” or “Paid” lines. 

 Waterbody Name:  Enter the name of the lake where you are conducting inspections. 

 County:  Enter the name of the county in which you are conducting inspections. Since many 
lakes have similar names, this helps us know the exact location.

 Landing Location Description:  Enter the name of the boat landing where you are inspecting.  
If the landing has no name, describe your location on the lake as thoroughly as possible.  
Later when you’re ready to enter your data into the online database, we can make sure the 
correct landing names are available for your waterbody.

How to Use the Watercraft Inspection Report Form
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Collecting Data During Inspections

Now you’re ready to begin inspections. When you encounter a boater, you will introduce 
yourself and begin your conversation with them about AIS. The questions to ask them are 
outlined on the form as follows, and you will record their responses, in most cases by marking 
the appropriate boxes on the data form.

 In the “Boat Was...” section, note if the boat or trailer was entering the water or leaving the 
water. On waters that have aquatic invasive species already present, inspections should 
take place as boaters and anglers are leaving the landing. Sharing information with them as 
they leave the water helps ensure the AIS are being contained in that waterbody and not 
being spread elsewhere. On waters free of AIS, inspectors have a choice of educating boaters 
when they’re entering or leaving the water. Either time offers a good opportunity to share 
information. 

 The “Questions to Ask Boater” section includes three questions that you should talk about 
with the boater.  

 Have you been contacted by an inspector this season? Answers to this question help 
prevent you from sharing the same AIS prevention message with the same boaters over 
and over. We don’t want to over-saturate the same boaters with the same message - this 
could frustrate them. This question also helps us to learn more about how many boaters 
and anglers we are reaching with inspections. It also tells you about the boater’s potential 
awareness of AIS and boat inspections. Boaters who have never talked to an inspector 
before will often need more information than someone who has been inspected previously.  

 Are you willing to answer a few questions?  If the answer is yes, continue on to the next 
question. If the answer is no, thank the boater for their time and tell them to have a nice 
day. Your conversation with them is complete. 

  If the answer if 
yes, record the name (and county and state, if possible) of the last waterbody. This allows  
state and local groups to compile information on boater traveling patterns. If the answer is 
no or I don’t know, please indicate that my marking the corresponding box. 

 You’re now ready to engage the boater in an educational conversation, using the questions 
and prompts listed under the “Discuss Following Prevention Steps with Boater” section. 

 Following the steps listed on the form, share the prevention message step by step and ask 
the follow-up questions listed after each step with the boater. Use the prompts provided 
on the “AIS Prevention Steps Prompts” handout to assist you with localizing your message 
and answering any questions you receive.  
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 For all anglers, share the additional step and follow-up question regarding draining 
livewells. If the angler uses live bait, please share the bait message and follow-up question 
included on the form. This information can also be shared with boaters who have 
questions about bait laws.

 The last two questions on the form are observations and opinions to be recorded by the 
inspector. These are not questions that should be asked of the boater. 

 The “Number of People Contacted” question refers to the number of people who heard 
your message. This can include any children who were listening while their parents 
prepared to launch their boats or individuals who were simply visiting the landing. 

 
AIS” question asks for your opinion. After talking with the boater about the prevention 

understands the prevention steps. 
This is not the same as whether of not you feel the boater will take the steps - just how 

Wrapping Up After Inspections
Once you’ve completed your inspections at that boat landing for the day, you may have one form 
or many forms full of the data that you’ve collected.  Before you put the forms aside to enter later, 
be sure to do just a few quick things to make sure your data form is complete.

 Fill in any additional thoughts or comments you’d like to record in the “Comments” section 
at the bottom of the form, such as the weather conditions, if there were any unusual 
occurrences that day, or anything else you’d like to share. 

 Data is collected and entered for each landing each day. If you have multiple data sheets, use 
the “Sheet___of___” spot to indicate how many total sheets you have for that day and number 
each sheet accordingly. 

 Lastly, total each column on the datasheet and enter the total number in the last row titled 
“Totals”. To do this, count the number of checks or marks you have made in each column 
and record that number in the “Totals” row (the exception being the waterbody and county/
state names as they cannot be totaled). Don’t forget, data is collected and entered for each 
landing each day. So, if you have multiple datasheets, you’ll count the column marks on all of 
the datasheets and have a grand total for each column that includes the data from all sheets. 

Now you’re ready to enter your data into the online database known as SWIMS (Surface Water 
Integrated Monitoring System). More information and instructions on how to enter data can 
be found in the following pages. Best of luck in your watercraft inspection program, and 
remember to let boaters know that they’re making a difference by following the prevention 
steps!
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Sharing Information
Everyone who attends a “Clean Boats, Clean Waters” training workshop is entered into the 
watercraft inspector database. Each participant’s name, address, and contact information is 
collected during the workshop and reported in the inspector database. This helps us keep track 
of the inspection efforts that are going on around the state.
  
Obtain a SWIMS User ID & Password
Ready to enter your inspection data? Watercraft inspectors must obtain a user ID and password 
before they can enter any information into the SWIMS online database. Here’s how:

1. Go to: https://on.wisconsin.gov.

2. Click on the link labeled “Self-Registration”.

3. Scroll all the way down to the bottom of the page and click “Accept”.

4. 

in a separate database.)

5. Choose a User ID, password, and a secret question (used in case you forget your account 
information.)

6. Click “Submit”. Now check your e-mail account. You should have an e-mail from 
“wisconsin.gov”. Open the e-mail and click on the link in the e-mail. Log in with your new 
User ID and password.

7. You’re almost done!  
.  In the e-mail, state that you are a part of Clean Boats, 

Clean Waters and say where you are going to be inspecting (i.e. Big Lake in Shawano 
County). Also, mention if your inspection efforts are part of a DNR lake or AIS grant.  
Within a couple of business days, your User ID will be entered into the SWIMS database, 
and you will be sent an e-mail letting you know that you’re all set up to enter data.

Common Questions/Issues & Tips:

 When I open the e-mail to click the link, the link doesn’t work. If the link in the e-mail 
wraps to the second line and if you click and don’t get a log in page, try copying and pasting 
the part that wrapped around onto the end of the URL. 

 I don’t know what to put for the Secret Question. The secret question should be 
something you can easily remember that doesn’t change. You want to pick something where 

car you owned. The secret question has nothing to do with your password, but if you forget 
your password, it’s a way for the computer to tell that it’s really you. 

 I don’t have an e-mail address. If you don’t have an email address, there are many places on 
the Web where you can get a free email account from Google, Hotmail (MSN), Yahoo!, etc. 
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  There is 
a bug with entering postal addresses, so leave the address blank. Also note: even if you don’t 

still have your address if you have already given it to us. 

 I got a user id and password, but when I try to log into SWIMS, but it won’t recognize 
me. Be sure to e-mail your user ID to Jennifer (see step 8).

Entering Your Data Into SWIMS
After you receive your user ID and password, you will be able to enter the information you have 
collected during the watercraft inspections. Online data entry involves entering the numbers in 
the“Totals” row located at the bottom of your report form. Here are step-by-step instructions on 
how to enter your inspection data into SWIMS:

1. Go to: http://dnr.wi.gov/lakes/cbcw-data (this web address is also listed on the 
Watercraft Inspection Report form).

2. Log in with your user ID and password.  If you forget your password, just click on “Forgot 
Your Password?”

3. 
to the lake being inspected (example: Clean Boats, Clean Waters - Long Lake). If you are 
inspecting many waterbodies in a county, your project may be broken down by county and 
year (example: Clean Boats, Clean Waters - Oneida County). Click “Enter Data”.

4. Ensure the correct project is listed by using the dropdown menu. Then, select the data 
. If there are additional data collectors that you’d like 

to add but they’re not listed in the dropdown menu, send  a 
list of names, and she will add them to you dropdown box. Alternatively, inspector names 
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5. Select the Start date and time (when you started working at the landing that day).  End 
date and time are optional.

6. Under Form, ensure the  is selected.

7. Down below, you have the option of entering the End Date and Time, as well as your written 
observations in the comments box (i.e. weather, wildlife). 

8. . The data you enter will be in the “Totals” row 
found at the bottom of your report form.

9. click “Next” and you can enter any waterbody names 
.  

10.  Then, click “Next Date” to continue entering data for another day, or click “Next 
Station” to enter data collected at another boat landing.  
entry, click “Done”.  When you click “Done”, you will see the data you recently entered.

Editing Existing Data
You can edit data you’ve entered during the current inspection season.  Here’s how:

1. Log into SWIMS at: http://dnr.wi.gov/lakes/cbcw-data.

2. Click “Edit Data” listed under your CBCW project. Click the pencil icon for the date you 
want to edit.

3. “Next”. You can 
now edit your results. If you hit “Save and Return to List”, your changes will save, and 
you’ll return to the list of data entries.
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Common Question:

 What if the landing I need isn’t listed? What if I’m not sure?  You can select a landing 
and click “Show Map” to see where it is located. Otherwise, contact Jennifer at  

 to have a landing added or to suggest a better description for 
the landing.

If you need assistance with anything related to reporting your data, feel free to contact 
Jennifer at .

Project Details
After logging into SWIMS, you will see your “My Projects” page that lists all of the projects you 

project. You can also access a variety of project details and resources located in the tool bar on 
the right-hand side of the page. This includes information like: a list of the landings associated 
with the project, a list of inspectors involved in the project, data download and summary graphs 
of the project data, and links to the CBCW manual, Watercraft Inspection Report form, and 
more.   
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“Anything else you’re interested in is not going to 
happen if you can’t breathe the air and drink the 
water. Don’t sit this one out. Do something. You are by 
accident of fate alive at an absolutely critical moment in 
the history of our planet.”

- Carl Sagan
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Boat Landing Inventory
The “Clean Boats, Clean Waters” program 
offers an excellent opportunity for 
inspectors to inventory the boat landings 
on their lake.  Oftentimes the signage is 
old or damaged and needs to be replaced.  
Boat ramps and piers may need servicing or 
trash buckets may be missing. If the landing 
has a message board or kiosk, inspectors 
can post informational brochures about 
invasive species and contact numbers if 
a questionable plant or animal is found.  

opportunity for inspectors to educate 
boaters.  The watercraft inspection 
team cannot be there for every boater, 
so inspectors must be prepared to offer 
education and information at any time.

It is important to know who owns 
the landing and who to contact when 
maintenance needs to be done.  Inspectors 
should always seek permission prior to 
making any changes at the landing site.

If the landing is in need of signage, 
inspectors can contact their local DNR 
service center for the appropriate sign  (see 
the following pages for the sign posting 
information and an image of the AIS landing 
sign).  To assist inspectors in developing an 
educational message, the “Clean Boats, Clean 
Waters” resource kit and the “Clean Boats, 
Clean Waters” Web site:  
http://www.uwsp.edu/cnr/uwexlakes/cbcw 

that can be customized for each community.

Photo by UW-Extension Lakes
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Instructions for AIS Sign Installation
Thank you for posting Wisconsin’s new AIS signs! AIS signs are an effective tool for reminding and 
educating boaters about AIS prevention steps and Wisconsin’s AIS Law. It is our goal to place AIS signs 
at all public boat landings in the state.  
 
Before Installation…
Required:

Contact Diggers Hotline before you install any post at a boat landing. Although new posts 

request to Diggers Hotline can be submitted electronically. For more information, visit: 
http://www.diggershotline.com

 
Diggers Hotline - Wisconsin’s One-Call Center: CALL 811 or (800) 242-8511 | (877) 500-9592 
(emergency only)

Recommended steps:

Taking the time to put together a map, obtain permission, and plan a route saves time and miles 

1. Delineate township lines on map copied from Wisconsin Gazetteer and County plat books.

2. Identify lake and river landings on maps.

3. Obtain permission from landing owners by contacting Federal agencies, DNR (Forestry/
Fisheries) department, county (Land and Water Conservation, Forestry or Parks), cities, 
towns, villages, and private owners. Boat landing operators and managers can also be 
searched online within the “more information” section at: 
http://dnr.wi.gov/topic/lands/boataccess
information available. Please see attached sample permission letter and form for details. 

4. Gather additional needed materials, such as printing off boat landing survey forms for each 
boat landing that will receive a new sign (see page 8-10 for survey form). This may also be a 
good opportunity to replenish publications at kiosks. To place AIS publication orders, please 
email orders to DNRAISinfo@wisconsin.gov. 

5. 
landings not on the map. They often can provide names or phone numbers of private landing 
owners and other helpful information.

Current signs at boat landings:

There are three AIS signs that the DNR has provided in the past and you will likely encounter at 
boat landings. The intent of the new sign is to replace these old signs. Therefore, we recommend 

signs will be recycled for the new signs, which will greatly reduce our costs. These signs are:
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1. “Exotic Species Advisory” 
 
 
 
 
 
 
 
 
 
 
 
 

2. “HELP Prevent the Spread of Aquatic Exotic Plants and Animals” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. “Please Stop and Remove All Aquatic Plants and Animals and Drain Water from Boat and 
Trailer”
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Sign Installation
Equipment you will need: 

 7-8 foot metal U-posts (U channel posts).

 Post pounder/sledge hammer 

 Step Stool 

 Hammer 

 Cordless drill and drill bits

 5/16” socket and wrench

 5/16” x 2 ½” Hex bolts for securing yellow signs to post.

 5/16” x 2 ½” Carriage bolts for securing metal signs (no washer needed).

 5/16” Lock nuts (with plastic threads so no lock washer needed)

 5/16” Tufnut (anti-theft) security nuts, bolts, and washers for posting areas where signs tend 
to disappear.

 Maps:

 Wisconsin Gazetteer

 Lake Maps

 Plat Books

 Other:

 Boat landing survey form (1 form/sign), 
see attached

 Permission slips, see attached 

 Directions to landings

 Boat Landing Inventory Form (water 
resistant paper suggested)

 Ear plugs/muffs

 Gloves

 Hard Hat

 Cell Phone

 Digital Camera

 Regional DNR Telephone Directory

 Warden Contact Numbers

 Sun block

 Sunglasses

 Pencils

 Permanent marker

 Clip Board

 Watercraft Inspection Report (to 
record any watercraft inspection 
efforts)

 Brochures, Wild Cards to distribute to 
the public at the landings
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How to install a sign:

1. Contact Diggers Hotline before you install and request permission to install a new sign.

2. Find ideal sign location facing water, that is easily visible to boat landing users.

3. 

appropriate sign location at public access sites, please consult the property manager.

4. Use post pounder or sledge hammer and secure U-post 2-3 feet in ground making sure the 
open end of “U” faces the water.

5. Align top of sign with top of U-post and insert bolts from front of sign through predrilled 
hole in the top and bottom of the sign and post. (Make sure both holes line up with holes in 
post before securing with nut or tufnut).

6. Use socket and/or wrench to secure nut or tufnut to bolt.

7. Make sure sign is secure.

8. Place red “this waterbody is known to contain…” sticker, if applicable. Check online at 
http://dnr.wi.gov/lakes/invasives/AISByWaterbody.aspx for a list of waterbodies known to 
contain AIS.

9. FILL OUT boat landing survey form and upload information into SWIMS or return by mail. 

10. Repeat at next landing.

What to do after new signs have been installed:

1. Recycle metal and plastic signs, posts, and hardware to a local recycling facility. You may 
also keep them if you think you may be able to use them in the future. 

2. Remember to enter your boat landing survey form into SWIMS or to mail it back to:

     AIS Education Specialist 
     Wisconsin DNR- WT/4 
     101 S. Webster St. 
     Madison, WI 53703

If you have additional questions/comments please contact 
Bob Wakeman at robert.wakeman@wisconsin.gov. Thank 
you again for your efforts in protecting Wisconsin’s waters!

Before launching and before leaving YOU MUST:

PENALTIES MAY EXCEED $2000

*Limited exceptions apply. Visit WWW.DNR.WI.GOV and search for  “BAIT LAWS.”

  INSPECT boats, trailers, and equipment.

  REMOVE all attached aquatic plants and animals.

  DRAIN all water from boats, vehicles, and equipment.

  NEVER MOVE plants or live fish away from a waterbody.*

PREVENT THE SPREAD OF

INVASIVE SPECIES

STOP AQUATIC HITCHHIKERS!
Prevent the spread of invasive species, it’s the law

IT’S THE LAW

The new AIS boat landing sign is 18” wide by 
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Boat Landing Sign Survey
Our goal is to have new aquatic invasive species (AIS) signs on every public boat landing in the state of 
Wisconsin.  In order to meet this goal, we need to determine which boat landings have received the new 
AIS signs and which boat landings we still need to visit.  
Wisconsin DNR AIS sign that you install at an access point.  This survey information can 
be uploaded to SWIMs or mail to:

 AIS Education Specialist 
 Wisconsin DNR- WT/4 
 101 S. Webster St. 
 Madison, WI 53703

 
The information you provide will help us greatly.  Thanks for all of your hard work to protect Wisconsin’s 
waters! 

Name_______________________________________Date of Installation ___________________________               

 
Location of Access Point

 
County:_____________________________________

 
Municipality Name: ___________________________________________________

 
Waterbody Type: 

 Lake

 River

 Wetland with navigable waterway

 Other ______________________

 
Waterbody Name: _____________________________________________________________________

 
Boat Landing Name: ____________________________________________________________________

 
Address/Closest Named Road: 
 ______________________________________________________________

 ___________________________________________________

 ___________________________________________________
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Follow-up Questions

Question 1
 Ramp
 Carry-in
 Other

 If Other, please explain:_________________________________________________________   
  
Question 2: Before you installed the new AIS sign, ‘Prevent the Spread…’, were there other AIS 

 
 
 Circle one:  Yes  /  No 

 If Yes, check all that apply:
 Yellow ‘Exotic Species Advisory’ sign
 Green and white ‘Help…. Prevent the Spread…’ sign
 Green, white and red stop sign ‘Please Stop and…’
 County ordinance sign
 Lake Association sign
 Other: ______________________________________________________

NOTE:  Once new AIS signs are installed, we ask that you please remove all other DNR AIS signs.  This 
includes the yellow ‘Exotic Species Advisory’ sign, the green and white ‘Help Prevent the Spread…’ sign, 
and the green, white and red stop sign.

Question 3: Did you remove any of these signs during your visit, or do you have plans to in the 
 

 
 Circle one:  Yes  /  No 

 If Yes, check all that apply:
 Yellow ‘Exotic Species Advisory’ sign
 Green and white ‘Help…. Prevent the Spread’ sign
 Green, white and red stop sign ‘Please Stop and…’
 County ordinance sign
 Lake Association sign
 Other: ______________________________________________________

Question 4
 
 Circle one:  Yes  /  No
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Question 5
contain AIS at http://dnr.wi.gov/lakes/invasives/AISByWaterbody.aspx)  

 Circle one:  Yes  /  No  /  Unsure

 If Yes, was the red sticker “This Waterbody Is Known to Contain Invasive Species” 

Question 6: Was the sign installed facing the water so people leaving the water could read it or 
 

 
 Circle one:  Water  /  Land

Question 7: The ideal location for an AIS sign is at the access point, facing the water.  However, 
we recognize this is not always possible.  Please indicate the location that best represents where 
this sign is currently located (Check one): 

 Next to the access point, facing water
 Next to access point, facing launch area
 On a pier or dock
 Next to or on a shelter or kiosk
 Next to the parking lot entrance or exit
 Other: ______________________________________________       

       
Question 8

 If No, please explain: ________________________________________________________________________ 
 _______________________________________________________________________________________________ 
          
Question 9  

 Circle one: 1 / 2 / 3 / Other:__________

Question 10  

 DNR employee
 County employee
 Municipal employee
 Boat landing owner/operator
 Lake Association Member
 CBCW Volunteer
 Other: ____________________________________

 
Again, thank you for your efforts to protect Wisconsin Waters!  Please contact Christal Campbell 
with any questions: 608-266-0061 / christal.campbell@wisconsin.gov.
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Boat Landing Questions 
Invasive species are posing an increasing threat to the quality of water experiences in 
Wisconsin. Communities are looking at developing a campaign to educate boaters at the 
landings on the possibilities and consequences of moving aquatic invasives. Other communities 
are developing plans to look at their water resources and prevent or slow the spread of aquatic 
invasives. The following is a list of questions that we have been hearing from communities as 
they consider various prevention plans. 
 

Landing Ownership and Maintenance

landing?

Ownership of boat landings can be 
determined through a variety of methods. 
Plat maps are one useful source, as are 

for the county in which the landing is 
located. Department of Natural Resources 
(DNR)–owned and leased boat landings are 

“State Parks and Forests” Web pages. The 
DNR Web site also provides a page that 
contains links to the Web sites of county-
owned parks.

Do state-owned parks operate under 
different rules than county, village, or city 
parks?

State-owned parks with boat landings are 
regulated under ch. 26, Wis. Stats. and ch. 
NR 45, Wis. Adm. Code. County, village, 
and cities that own parks with boat landings 
usually operate such parks and boat landings 
under local ordinances. 

Who is responsible for maintaining the 
boat landings?

Whoever owns or operates a boat landing is 
responsible for its maintenance.

Can boat landings be closed or have 
special launch hours?

State-operated boat landings are required 
to operate under the same hours as 
the state parks. Most Wisconsin state 

parks, recreation areas, trails, and forest 
campgrounds are open from 6 a.m. to 11 p.m. 
Occasionally, DNR sites have different hours 
as required under conditional use permits. 
Boat landings that have been funded by 
the DNR and that are operated under lease 
from the DNR must maintain the same 
hours. Other locally owned sites are subject 
to hours established by the local unit of 
government. The state does not regulate 
launch hours unless the hours create a 

site. Once a boat has been launched, it must 
be allowed to exit from the lake, even if after 
the prescribed launching hours.

What signage and items (composting bins, 
garbage cans) are acceptable and legal at 
landings? 

Informational signs at DNR public access 
sites can be installed and should be located 
in compliance with shoreland zoning and 
other local regulations whenever practicable. 
Boat landings that are the responsibility 
of other governmental entities or private 
individuals or businesses are not exempt 
from the requirements of local zoning 
ordinances, and responsible parties will 
need to apply for any permits that may 
be required under applicable zoning 
ordinances. Signs may be required to be set 
back 75 feet from the ordinary high-water 
mark of navigable waters (although the DNR 
is likely to propose some changes to ch. NR 
115, Wis. Adm. Code, that would exempt 
from county shoreland setback requirements 
certain regulatory and informational signs 
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bins and garbage containers that are large 
and relatively immobile will need to be set 
back at least 75 feet from the ordinary high-
water mark of navigable waters. However, 
the DNR’s shoreland zoning program 
has taken the position for some time that 
small items that are easily moved by hand 
(such as movable garbage cans and picnic 
tables) are not subject to shoreland setback 
requirements in county shoreland zoning 

“structure” found in dictionaries, ch. NR 

ordinance rules), and in many local zoning 
ordinances is broad enough to theoretically 
include such items. Small structures that 
are easily moved by hand are likely to be 

setback requirements when ch. NR 115, Wis. 
Adm. Code, is revised. 
 

Launching fees
Are there state guidelines for communities 
that are considering boat launching fees?

The DNR encourages free boat launching. 
However, under s. NR 1.91(11), Wis. Adm. 
Code, a reasonable launch fee may be 
charged under authority of s. 30.77, Stats., 
for the purpose of operating and maintaining 
a boat access site owned or operated by 
municipalities, lake management districts, 
and other access providers. Excessive, 

fees restrict or prohibit public boating access 
and use of navigable waters in the state. A 
reasonable launch fee for the purposes of s. 
30.77, Stats., is one that does not exceed the 
maximum allowable amount under criteria 

The base fee that can be charged for a state 
resident is that fee that is charged a state 
resident vehicle for entrance to the state 
parks.

Under s. NR 1.91(11), Wis. Adm. Code, public 
boating access surcharges may be added to 

that code section. However, prior approval 
by the DNR is required when a public 

boating access provider proposes to charge 
a fee in excess of the resident state park 
daily entry fee. In addition, no more than the 
base fee may be charged for nonmotorized 
or nontrailered boats. Surcharge fees may 
be charged for vehicles with trailers at boat 
landings in the following circumstances: 
when an attendant is on duty, for on-site 
toilet facilities, at Great Lakes sites, for boats 
that are at least 20 feet in length but less 
than 26 feet in length, and for boats that are 
greater than 26 feet in length.

Do the fees have to be used for a particular 
item?

Boat launch fees are to be used for operation 
and maintenance of a boat launch site. 
Boat launch fees cannot exceed amounts 
established in s. NR 1.91, Wis. Adm. Code. 
The DNR’s jurisdiction or authority is 
limited to whether the fee amounts comply 
with the s. NR 1.91, Wis. Adm. Code 
requirements. 

Can the fees include the costs of operating 
a boat wash facility?

Boat launch fees may only be used for the 
operation and maintenance of a boat launch 
site, which could include a boat wash 
facility. However, as noted above, additional 
fees cannot be charged for a boat wash 
facility.

Can a special nonresident or out-of-state 
resident fee be charged?

Under s. NR 1.91(11)(g), Wis. Adm. Code, 
local units of government, including lake 
management districts that maintain and 
operate public boating access sites, may 
charge differential fees on the basis of 
residency within the unit of government 
maintaining or operating the access. If a fee 
is charged, the fees for a nonresident may not 
exceed 150% of the fee charged a resident 
and may not exceed the maximum allowable 
amounts except when surcharges for boats 
longer than 20 feet are in place.
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Can a special fee be charged by someone 
who is not a riparian owner?

As noted above, differential fees can only be 
charged on the basis of residency within the 
unit of government maintaining or operating 
an access site. A special fee based only on 
riparian ownership or lack thereof would not 
be appropriate.

 Can the launch fee be increased over time 
to assist in lake management costs, for 
example, controlling invasive species?

Boat launch fees can not exceed the 
maximum allowable amount established 
under s. NR 1.91 (11), Wis. Adm. Code.

Can the launch fee include nonmotorized 
equipment such as canoes, scuba 
equipment, or kayaks?

Under s. 30.50(2), Stats., a boat means  
“every description of watercraft used 
or capable of being used as a means of 
transportation on water, except a seaplane 

could be required to pay a launch fee, 
but a fee could not be charged for scuba 
equipment. However, no more than the 
base fee may be charged for a canoe or 
kayak because they are nonmotorized or 
nontrailered boats. A nonmotorized boat 
is a boat that is not a motorboat but that 
is designed and constructed to be used as 
a boat for transportation of a person or 
persons on water. The term includes, but is 

boat or similar device, rowboat, raft, and 
dinghy that is not a motorboat.

If a fee is charged, how can it be collected? 

Normally, launch fees are collected through 
the use of launch attendants who are on 
duty during the day or through the use of an 
honor system, in which the user voluntarily 
pays for launching when no attendant is on 
duty.

Do funds need to be reported?

Launch fees are the responsibility of the 
municipality that is operating the launch 
site. Any questions or concerns concerning 
the reporting of launch fees should be 
directed to the municipality that maintains 
the launch site. The DNR’s jurisdiction 
or authority is limited to whether the fee 
amounts comply with s. NR 1.91, Wis. Adm. 
Code. 

What is the public trust doctrine?

The Wisconsin Constitution establishes a 
state-administered public trust for navigable 
waters of the state. Under the public 
trust doctrine, the state holds the beds of 
navigable bodies of water in trust for all its 
citizens and has an obligation to protect 
public rights in navigable waters.

What is the relationship of the public 
trust doctrine to local regulations?

The public trust doctrine plays a substantial 
role in any decision relating to the public’s 
access to and use of public waterways. The 
doctrine provides that the government holds 

of, and unrestricted use by, the public as a 
whole. This doctrine essentially creates a 
property right for the public as a whole in 
the waterways within a state. Access and use 
of waters may be restricted only under the 
police powers of the state for the protection 
and conservation of the public health, 
safety, and welfare, including environmental 
conservation and recreational purposes. Any 
regulation of the use of waterways must be 
reasonable in respect to the public interest 
being protected. 

Under s. 30.77, Stats., no municipality, public 
inland lake protection and rehabilitation 
district, or town sanitary district may 
enact any ordinance or local regulation that 
requires local numbering, registration, or 
licensing of boats or any ordinance or local 
regulation that charges fees for inspection.
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In addition, these entities may not, except 
as provided in subs. 30.77 (2) and (3), Stats., 
enact any ordinance or local regulation that in 
any manner excludes any boat from the free 
use of the waters of this state or that pertains 
to the use, operation, or equipment of boats or 
that governs any activity regulated by ss. 30.50 
to 30.71, Stats.

Under s. 30.77(2), Stats., any municipality may 
enact ordinances that are in strict conformity 
with ss. 30.50 to 30.71, Stats., or rules of the 
DNR promulgated under those sections. 
Under s. 30.77(3), Stats., any town, village, 
or city may, in the interest of public health, 
safety, or welfare, including the public’s 
interest in preserving the state’s natural 
resources, enact ordinances applicable on any 
waters of this state within its jurisdiction 
if the ordinances are not contrary to or 
inconsistent with that chapter and if the 
ordinances relate to the equipment, use, or 
operation of boats or to any activity regulated 
by ss. 30.60 to 30.71. These ordinances are 
subject to advisory review by the DNR (s. 
30.77(3)(d), Stats.). 
 

Boat Wash Facilities

Are there state guidelines for construction, 
placement, and use of a permanent boat 
wash station at a landing?

There are no existing state guidelines for the 
construction, placement, and use of permanent 
boat wash stations.

Are there state guidelines for portable 
washing stations?

There are no state guidelines for portable 
washing stations.

Can a lake association, district, or 
municipality require boat washing as a 
condition of access to public waters?

Washing as a condition of access may be 
required only if a boat wash facility is readily 
available for public use, if no fee is required 

for the use of the boat wash facility, and if the 
requirement does not unreasonably exclude 
any boat from access to public waters. 

Could a lake association or district place a 
boat wash facility on an access area owned 
by the state?

A lake association or district would need the 
permission of the DNR to place a boat wash 
facility on an access area owned by the state. 
In such circumstances the lake association 
or district would need to enter into a land 
use agreement (lease) with the DNR. Such 
agreements would include an assumption 
of all risk by the operator and an insurance 
requirement.

Could lake association or district volunteers 
manage a boat wash facility on a state-
owned access area? What conditions (such 
as liability waivers) would need to exist?

Yes, a volunteer-run boat wash facility 
on a state-owned access area could be 
accomplished through an operational lease 

Is there any permissible basis for closing a 
public launch site?

The closing of a public launch site by a 
county or town would be viewed as an 
abandonment of a public access, which would 
require DNR approval. The DNR may grant 
an abandonment only if the access site or 
part thereof proposed to be abandoned or 
discontinued is replaced prior to granting 
the petition, or if the access proposed to be 
abandoned does not contribute to the quality 
or quantity of public access on the body of 
water. In addition, an access site may be 
abandoned if environmental degradation is 
occurring at the site as a result of existing use 
and if abandonment of the access will reduce 
or eliminate the degradation without reducing 
public interests in access to that body of 
water.

The DNR’s authority does not apply to cities 
and villages, but court approval may still be 
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Boat Washing Facilities
A number of inquiries have been received by DNR and UW-Extension staff on the feasibility 
of installing boat washing stations at water access sites. The stations could be used as a tool 
by lake communities to reduce the risk of transport of aquatic nuisance species by recreational 
boaters. Wisconsin has not conducted any studies to determine the feasibility of using a boat 
wash facility. However, other states and provinces (Minnesota and Ontario) have tested various 
applications of boat washing stations, both permanent and portable, under mandatory and 
volunteer situations. Here is what was learned:

Boat washing stations are a costly alternative 
to an effective watercraft inspection program 
and a well-planned education campaign. 
Several issues need to be considered before 
the installation of washing stations: 

1.  costs for construction and maintenance 
of these facilities; 

2.  physical constraints for installation of 
the stations; 

3.  that washing cannot be made 
mandatory for all boaters; 

4.  safety of the facility and liability; 
5.  practical concerns about how best to 

capture and treat the wastewater; 
6.  boater acceptance of delays due to 

washing; and 
7.  unsolved legal questions related 

to whether fees could be charged 
for cleaning boats as a condition of 
launching.

There are circumstances and situations 
under which it may be advisable to install a 
boat wash facility: 

1.  if prevention and containment is a 
serious issue or a condition of a permit, 
or 

Boat washing facilities are not considered 
a substitute for the steps that the aquatic 
invasive species program asks boaters to 
take when leaving the launch site. The 
cornerstone of Wisconsin’s “Clean Boats, 
Clean Waters” program is a consistent list 
of precaution steps that are emphasized in 
all public education brochures, pamphlets, 
watch cards, public service announcements, 
and signage. Those steps are: 

1. INSPECT your boat, trailer and 
equipment

2. REMOVE any attached aquatic plants or 
animals (before launching, after loading 
and before transporting on a public 
highway).

3. DRAIN all water from boats, motors and 
all equipment.

4. 
waterbody. 

Boat washing is just one of the prevention 
steps, and installation of a wash station 
should accompany other education efforts 
that focus on all the steps listed here.

required if the access site is part of a platted 
subdivision or if the site is considered part 
of a highway and objections from adjoining 
landowners are received.

Could a local ordinance place conditions 
on the use of a launch site and limit access 
if boats are not washed?

A local ordinance may place conditions on 
the use of a launch site and limit access if 
boats are not washed only if a boat wash 
facility is readily available for public use, 
if no fee is required for the use of the boat 
wash facility and if the requirement does not 
unreasonably exclude any boat from access 
to public waters.
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2.  if the venue is one in which heavy 
use is occurring as a result of a 

tournaments or sailing regattas) or 
heavy boating periods (July 4th and 
Labor Day). 

 In these situations a portable washing 
unit could work well as an educational 
and awareness tool to show boaters 
how to properly clean their boats.

If lake associations are going to install and 
operate a boat wash station, here are some 
guidelines that they should follow:

 Make sure that the boat washing 
station is part of an overall watercraft 
inspection and education program; 
not use it as a substitute for the other 
prevention steps boaters are asked to 
take.

 Do not require washing as a condition 
of launching; rather, treat boat washing 
as a voluntary option so boaters can feel 
assured that they are doing everything 
possible to protect the resource.

 Use common sense in designing the 
facility—do not drain the water back to 
the lake, and compost all waste or put it 
in the trash.

 Give some serious thought as to 
whether the facility should be manned 
or unmanned, portable or permanent.

 Make sure that a reliable construction 

construction, and maintenance of the 
facility.

 Be aware of the safety and liability 
issues of a wash station and follow all 
OSHA regulations.

 Seek feedback on boater acceptance 
of the facility, if possible. Such 
information adds to the DNR’s 
understanding and research of boat 
landing facilities.

 Consider installing a boat washing 
facility for boaters leaving an infested 
water body to prevent the spread of 
invasive aquatic species.

 Place any wash station at least 75 feet 

with shoreland zoning regulations.
 Use the lake water as a source for the 

washing facility if possible.
 Restrict the use of detergents, 

algaecides, or disinfecting agents that 
could harm the lake or nearby residents.

 Provide clear instructions on how to 
use the boat washing facility properly 
and safely and include an educational 
message as to why it’s important.

 Use high-pressure hot water for the 
wash facility if possible (it is most 
effective).

 Charge only a reasonable fee for 
cleaning a boat before launching (such a 
fee would be based on the resident state 
park daily entrance fee).

not included in the guidelines. Lake associations can contact their local DNR staff to obtain 
information on vendors in their area who could help the community decide what type of washer 
would be most effective for their particular use.

Lake organizations, watershed associations, or other local units of government that may be 
interested in installing a boat washing facility need to understand the following message: wash 
stations are a poor substitute for an effective education and watercraft inspection program that 
emphasizes inspection and removal, but washing stations can be one component of an overall 
prevention and control strategy.
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Picture Source: Dutch Information Centre on 
Charophytes, Leiden
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For more information about NR 40 (WI’s Invasive Species Rule), Restricted, or Prohibited species 
please visit: www.dnr.wi.gov/invasives/classification

Restricted Species Prohibited Species

Bureau of Watershed Management
Wisconsin Department of Natural Resources
Box 7921

Madison, WI 53707-7921

DNR PUB-WT-960-2011

The Wisconsin Department of Natural Resources provides equal opportunity in its employment, 
programs, services, and functions under an Affirmative Action Plan. If you have any questions, 

please write to Equal Opportunity Office, Department of Interior, Washington, D.C. 20240

This publication is available in alternative format (large print, Braille, audio tape, etc.) upon request. 
Please call (608) 267-7694.

Regulated  Aquatic Invasive Plants in WI
Please report any prohibited species (as indicated by the red frame box) to the WDNR.

Report by email to:   Invasive.Species@wi.gov   or   by phone at:  (608) 266-6437
OR to find out more information, for information on reporting restricted species and whom to contact go to:   

http://dnr.wi.gov/invasives/aquatic/whattodo/

Curly-leaf pondweed 
(Potamogeton crispus)

Flowering rush
(Butomus umbellatus)

Purple loosestrife
(Lythrum salicaria)

Eurasian water milfoil 
(Myriophyllum spicatum)

European frog-bit
(Hydrocharis morsus-ranae)

Hydrilla
(Hydrilla verticillata)

Brazilian waterweed 
(Egeria densa)

Australian swamp 
stonecrop (Crassula helmsii)

African elodea
(Lagarosiphon major)

Parrot feather
(Myriophyllum aquaticum)

Brittle waternymph 
(Najas minor)

Yellow floating heart
(Nymphoides peltata)

Starry stonewort  (alga)
(Nitellopsis obtusa)

Didymo or rock snot (alga)
(Didymosphenia geminata)

Fanwort
(Cabomba caroliniana)

Water chestnut
(Trapa natans)

Design and Layout by Bonnie Reichert
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Chapter NR 40: 
Invasive Species Identification Classification and Control 

          Aquatic Invasive Plants Summary      

The Invasive Species Rule (Chapter NR 40) went into effect on September 1, 2009.  The rule establishes a 
comprehensive, science-based way to classify and regulate invasive species in Wisconsin.  The rule divides 
species into 2 categories, "Prohibited" and "Restricted,” with different regulations and control requirements.  
The rule also establishes “Preventative Measures” to show what actions we can take to slow the spread of 
invasive species. Chapter NR 40 covers over 128 species, including plants, animals, and microorganisms. 

WI Statute 23.22 defines Invasive Species as “nonindigenous species whose introduction causes or is likely 
to cause economic or environmental harm or harm to human health.”  Not all nonnative plants are harmful, so 
NR 40 helps us determine which ones are invasive.  

          Prohibited Invasive Plants *
• These species are not yet in the state or only in a few places 
• These species are likely to cause environmental and/or economic harm 
• It is still possible to eradicate these species and prevent their spread statewide 

         Regulations: Cannot transport, possess, transfer (buy or sell), or introduce without a permit
Control Authority: Control is required. DNR may order or conduct a control effort 

Restricted Invasive Plants *
• These species are already widely established in the state 
• High environmental and/or economic impacts are evident with these species 
• Complete eradication of these species is unlikely  

         Regulations:  Cannot transport, transfer (buy or sell), or introduce without a permit
         Control Authority: Control is encouraged but not required 

 *All viable part of the species (including seeds) are covered by these regulations. 

What This Means for You
The primary goal of NR 40 is to slow the spread of invasive species in Wisconsin.  The Department is using a 
“stepped enforcement” protocol, which emphasizes education and voluntary compliance.  However, citations 
may be issued for aquatic invasive species violations.  Remember:  

It is illegal to buy, sell, give away, or barter any species listed under Chapter NR 40. 
Please become familiar with the listed plants and their regulated status for your county. 
You are responsible to comply with all elements of Chapter NR 40. 

Regulations differ slightly for certain species.  Please go to the WDNR website to see listed exemptions for 
NR40, as well as the rule’s implications for aquatic invertebrates, fish, and terrestrial species:  

www.dnr.wi.gov/invasives/classification 

For more information contact the WDNR 
Invasive Species Project Coordinator at:
       Email:  Invasive.Species@wi.gov   
       Phone:  (608) 266-6437 

CS.v. / /11 
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Please report prohibited spe-
cies (as indicated by red on 
the maps) and species marked 
with an asterix (*).

Canada thistle
(Cirsium arvense)

Common forget-me-not
(Myosotis scorpioides)

*Japanese & Giant
knotweed (Polygonum 
cuspidatum & P. sachalinense)

Dame’s rocket
(Hesperis matronalis)

*Garden valerian or 
heliotrope (Valeriana officinalis)

Narrow-leaf & Hybrid
cattail (Typha angustifolia
& T. x glauca)

Narrow-leaf Hybrid

Watercress
(Nasturtium officinale)

*Phragmites
(Phragmites australis)

*Purple loosestrife
(Lythrum salicaria)

Moneywort
(Lysimachia nummularia)

Garlic mustard
(Alliaria petiolata)

Glossy buckthorn
(Frangula alnus = 
Rhamnus frangula)

Common buckthorn
(Rhamnus cathartica)

Non-native bush
honeysuckles
(Lonicera spp.)

Common Wetland Invasive Plants in WI

To report a sighting: send an email to: Invasive.Species@wi.gov or CALL 608-267-5066

Please report prohibited species (as indicated by red on the maps) and all other species marked with an asterisk(*) 
when found in or near wetlands or shores.  Provide the following data: exact location, land ownership (if known), 
population size, a photo or voucher specimen, and your contact information. 

Restricted Species Prohibited/Restricted Species Tree

Shrub

Vine

Forb

Grass

Species without a map are not regulated by NR 40 (WI’s Invasive Species Rule)

Prohibited Species

SOMEWHAT WET (Floodplain 
forests, Seasonally flooded basins)

WET (Wet meadows, Shrub 
swamps, Wooded swamps)

VERY WET (Deep marsh, 
Shallow marsh)

*Flowering rush
(Butomus umbellatus)

Reed canary grass
(Phalaris arundinacea)



382

Yellow garden loosestrife
(Lysimachia vulgaris)

*Yellow iris
(Iris pseudacorus)

Seaside goldenrod
(Solidago sempervirens)

Queen-of-the-meadow
(Filipendula ulmaria)

*Chinese yam
(Dioscorea oppositifolia)

*European marsh 
thistle (Cirsium palustre)

*Hairy willow herb
(Epilobium hirsutum)

*Poison hemlock
(Conium maculatum)

*Japanese stilt grass
(Microstegium vimineum)

*Tall or Reed manna 
grass (Glyceria maxima)

European high-bush 
cranberry (Viburnum opulus L. 
subsp. opulus)

Annual salt marsh aster
(Symphyotrichum subulatum)

False spirea
(Sorbaria sorbifolia)

Photo by: Mike Haddock

*Japanese hops
(Humulus japonicus)

Female Male

*Giant hogweed
(Heracleum mantegazzianum)

Cut-leaved teasel
(Dipsacus laciniatus)

Early Detection Wetland Invasive Plants in WI
Early detection plants are either not yet present in WI or not widespread but have the potential to become 
widespread.

For more information about NR 40 (WI’s Invasive Species Rule), Restricted, or Prohibited species please visit: 
www.dnr.wi.gov/invasives/classification

For more information about the plant species please visit: http://dnr.wi.gov/wetlands/invasive.html
Bureau of Endangered Resources 
and Division of Forestry
Wisconsin Department of Natural Resources
Box 7921
Madison, WI 53707-7921

The Wisconsin Department of Natural Resources provides equal opportunity in its employment, programs, services, and func-
tions under an Affirmative Action Plan. If you have any questions, please write to Equal Opportunity Office, Department of 
Interior, Washington, D.C. 20240

This publication is available in alternative format (large print, Braille, audio tape, etc.) upon request. Please call (608) 267-7694.

Design and Layout by Bonnie ReichertDNR PUB-WT-930-2010
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Lake Classification and Local Ordinance Development Grants

NR 191.30, Wis. Admin. Code

Overview:

Lake Classification projects will be conducted by counties to study the characteristics of lakes and assign

them into different management classifications for the purpose of implementing lakes-based protection

activities.  Protection activities may be regulatory (such as improved Shoreland), land or lake use

ordinances, or other best management practices or protection activities for protecting and improving

water quality or aquatic habitats. Lake classification projects can be used to implement the prescribed

management activities.

Development of local regulations or ordinance projects will be conducted by any unit of local government

to protect or improve a lake’s water quality or its natural ecosystem. Lake Classification and Local

Ordinance Development projects can be funded separately or jointly. Because of their similar nature,

these two grant project types are combined into one grant subprogram. Although technically

“management” grants by statute, the activities associated with each are fundamentally planning and,

therefore, the DNR has grouped them in with other planning grants with application deadline of Dec. 10

each year.

Lake Classification

Purpose:

Lake Classification grants provide financial opportunities for Wisconsin counties to assist in lake

protection efforts. Using existing and collected lake data, county lakes with similarities can be grouped to

assist in the administration of shoreland zoning or land and water conservation programs.

Eligible Projects

Classification:

� Data collection, analysis using GIS, and mapping to place waters in classes. Types of data may

include lake size, depth, shape, and water quality, watershed size, potential nonpoint pollution

sources, land uses and development patterns, recreational uses, fish and wildlife habitat, etc.

� Objective setting for the classification system.

� Investigation and selection of appropriate classification criteria.

� Investigation and assignment of appropriate protection and management tools. All projects must

propose lake protection activities for each classification.

� Assist the DNR in setting lake water quality standards.

Note: Projects may not result in lowering existing state minimum standards designed to protect lakes.

Protection and Implementation:

� Development of educational materials and training programs to improve the understanding and

compliance with the lake classification.

� Compliance monitoring and enforcement.

� Technical assistance to landowners to comply and implement protection activities.

� Developing or improving administrative procedures and processes.

� Ordinance development: zoning, watercraft regulation, construction site erosion control, public

water access, piers and moorings, etc.

� Adoption of policies which encourage management of waters based on the specific needs of each

waterbody.

� Implementation of alternative management tools: purchase of land or development rights,

conservation easements, development of individual lake and watershed plans, etc.

NOTE: A county must have adopted a lake classification system prior to the date of application to be

eligible for an implementation grant.

Ineligible Projects:

Projects not eligible for funding under this subchapter include water safety patrols.
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Note: Lake Classification projects may be conducted to assist the department in setting lake water quality

standards. However, any proposal for the classification of lakes to be used in setting lake water quality

standards or for enacting requirements for the implementation of water quality standards based on new or

existing classifications only become effective when adopted by the department as rules under s. 281.15,

Wis. Stats.

Local Ordinance Development

Purpose:

Lake Ordinance development grants are intended for local governments and lake districts to create or

improve regulations that will protect or improve a lake's water quality or its natural ecosystem.

Eligible Projects:

To be eligible for funding consideration, all projects must include the development of an ordinance to be

presented for adoption by the local governing board with an assessment of the administration and

enforcement capacity and cost to implement the ordinance.  Land use planning alone is not an eligible

activity.

Types of ordinances may include: boating or lake use, conservancy, wetland, shoreland, floodplain,

construction erosion control, stormwater control or other ordinances with water quality or lake protection

benefit. Boating ordinances that assist in managing the recreational use of surface waters should be

focused on addressing the environmental impacts of lake use rather than just safety concerns.

Typical activities and eligible project costs include:

� Review and evaluation of an existing regulation or ordinance effectiveness, including necessary

surveys.

� Mapping of environmental features, land use planning, and related activities as needed limited to

what is necessary to the development of the proposed regulation. These activities should not be

the main focus of the projects.

� Legal fees to develop regulation or ordinance language.

� Public meetings and materials, printing, postage, surveys, mailing, and similar costs related to

community education on the need for and implementation of an ordinance or regulation.

� Training of officials and citizens for compliance and enforcement of an existing or new regulation

or ordinance.

� Labor costs required to carry out activities identified in the grant agreement provided they require

additional staff or increased hours of existing staff.  Costs of additional staff positions or increased

staff hours shall be based on management unit rates for the position including salary, fringe

benefits and other items determined to be appropriate by the DNR.

� Other costs determined by the DNR to be necessary to carry out the development of a regulation

or ordinance.

Legal fees incurred in appealing DNR decisions are not reimbursable costs. Lake associations and

nonprofit conservation organizations do not have regulatory authority and therefore are not eligible for

ordinance development projects unless there are clear commitments from the regulatory authority to the

project. The management unit that is adopting the ordinance should be the sponsor.

If the project is an ordinance update or upgrade project specific to s. NR 115 Wisconsin’s Shoreland

Protection Program, s. NR 117 Wisconsin’s City and Village Shoreland-Wetland Protection Program or s.

NR 118 Standards for Lower St. Croix Scenic Waterway, it will need to be reviewed and certified by DNR

staff. You can search the DNR staff directory under contacts on the DNR home page using “Shoreland

Zoning” in the subject box to find the appropriate person to conduct the review and certification. It’s

recommended that you make this contact before you begin your application. Appropriate DNR staff

should be advised of the process from the start of any shoreland ordinance project. For all other

ordinance development projects local adoption or DNR approval is not required. However, the proposed

regulation must be presented to the county or town board for adoption.
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Routine ordinance enforcement is not an eligible cost for any grant in this subsection. However, site

inspections and enforcement can be eligible for local ordinance development projects or lake

classification if it is proposed as developing or enhancing the enforcement process. The project might

create and test new forms or procedures such as compliance audits, automated record keeping or

explore new information management technologies. A report on the "findings" of this element is a

deliverable.

Funding Possibilities:

Maximum amount of grant is 75% of the total project costs, not to exceed $50,000.
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Lake Management Planning Grants

Section 281.68, Wis. Stats., NR 190, Wis. Admin. Code

Overview:

Lake management planning grants are intended to provide financial assistance to eligible applicants for

the collection, analysis, and communication of information needed to conduct studies and develop

management plans to protect and restore lakes and their watersheds. Projects funded under this

subprogram often become the basis for implementation projects funded with Lake Protection grants.

There are two categories of lake management planning grants: small-scale and large-scale.

Small Scale Lake Planning

NR 190, Wis. Admin. Code

Purpose:

Small-scale projects are intended to address the planning needs of lakes where education, enhancing

lake organizational capacity, and obtaining information on specific lake conditions are the primary project

objectives. These grants are well suited for beginning the planning process, conducting minor plan

updates, or developing plans and specification for implementing a management recommendation.

Eligible Projects:

� Specific monitoring and assessment projects. Collect and report chemical, biological, and

physical data about lake ecosystems for a Tier I assessments, Tier II diagnostic or Tier III project

evaluation.

o Tier I if initial basic monitoring is needed to assess the general condition or health of the

lake.

o Tier II if an assessment has been conducted and more detailed data collection is needed

to diagnose suspected problems and identify management options.

o Tier III if the monitoring and assessment will be used to evaluate the effectiveness of a

recently implemented project or lake management strategy.

� Collecting and disseminating existing information about lakes for the purpose of broadening the

understanding of lake use, Lake Ecosystem conditions and lake management techniques.

� Conducting workshops or trainings needed to support planning or project implementation.

� Projects that will assist management units as defined in s. NR191.03 (4) & s. NR 190.003 (4) the

formation of goals and objectives for the management of a lake or lakes.

Ineligible Projects:

Projects not specifically mentioned above.

Funding Possibilities:

Maximum amount of grant funding is 67% of the total project costs, not to exceed $3,000.

(see next page for Large Scale Projects)
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Large Scale Projects

NR 190, Wis. Admin. Code

Purpose:

Large-scale projects are intended to address the needs of larger lakes and lakes with complex and

technical planning challenges. The result will be a lake management plan; more than one grant may be

needed to complete the plan.

Eligible Projects:

�� Collection of new or updated, physical, chemical and biological information about lakes or lake

ecosystems.

� Definition and mapping of Lake Watershed boundaries, sub-boundaries and drainage

system components.

� Descriptions and mapping of existing and potential land conditions, activities and uses

within lake watersheds that may affect the water quality of a lake or its ecosystem.

� Assessments of water quality and of fish, aquatic life, and their habitat.

� Institutional assessment of lake protection regulations - review, evaluation or development of

ordinances and other local regulations related to the control of pollution sources, recreational use

or other human activities that may impact water quality, fish and wildlife habitat, natural beauty or

other components of the lake ecosystem.

� Collection of sociological information through surveys or questionnaires to assess attitudes and

needs and identify problems necessary to the development of a long-term lake management

plan.

� Analysis, evaluation, reporting and dissemination of information obtained as part of the planning

project and the development of management plans.

� Development of alternative management strategies, plans and specific project designs,

engineering or construction plans and specifications necessary to identify and implement an

appropriate lake protection or improvement project.

Ineligible Projects:

Any project not specified above.

Funding Possibilities:

Maximum amount of grant funding is 67% of the total project costs, not to exceed $25,000. Multiple

grants in sequence may be used to complete a planning project, not to exceed $100,000 for each lake.

The maximum grant award in any one year is $50,000 for each lake. If phasing is necessary, all phases

should be fully identified and a timeline identified in the initial application.
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Lake Protection Grant Program

Sections 281.69 and 281.71, Wis. Stats., NR 191, Wis. Admin. Code

Overview:

Lake protection and classification grants assist eligible applicants with implementation of lake protection

and restoration projects that protect or improve water quality, habitat or the elements of lake ecosystems.

There are four basic Lake Protection subprograms:

a) Fee simple  or Easement Land Acquisition

b) Wetland and Shoreline Habitat Restoration

c) Lake Classification and Local Ordinance Development

d) Lake Plan implementation

Land/Easement Acquisition

NR 191.10, Wis. Admin. Code

Purpose:

Grants under this subprogram are intended for the acquisition of property or property rights (also called

easements) to protect lakes and their ecosystems.  Land acquisition projects are reviewed and processed

by DNR environmental grant specialists. All other types of surface water protection grant projects are

reviewed by DNR Lake and River Grant Coordinators. A list of environmental grant specialists appears in

the front of this guide.

Eligible Costs:

� The fair market value of the property as determined by DNR-approved appraisals

� Cost of appraisal(s)

� and survey fees

� Relocation payments

� Land stabilization

� Title insurance and gap insurance

� Recording fees

� Historical and cultural assessments (if required by the DNR)

� Baseline documentation for natural resources (required for conservation easements)

� Environmental inspections and audits

� Attorney fees not to exceed $2,000

� Closing costs

� Building demolition may be an eligible cost based on the degree to which the demolition contributes

to lake protection or restoration.

Ineligible Costs:

� Acquisition of any property that is subject to a reversionary right or has restrictions or covenants

which would prevent the property from being managed for purposes consistent with this grant

program

� Land acquired through eminent domain or condemnation; projects where landowners were not

treated fairly and negotiations were not conducted on a willing buyer-willing seller basis

� Acquisition of land on which a dam is located

� Environmental clean-up costs

� Brokerage fees paid by the buyer

� Real estate transfer taxes

� Any other cost not identified as eligible above

Funding Possibilities:

Maximum amount of grant funding is 75% of total costs, not to exceed $200,000.
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Wetland and Shoreline Habitat Restoration

NR 191.20, Wis. Admin. Code

Purpose:

Wetland and shoreland habitat restoration grants are intended to provide financial assistance to protect or

improve the water quality or natural ecosystem of a lake by restoring adjacent degraded wetlands or

tributary to lakes. Shoreline habitat restoration grants are intended to provide financial assistance,

including incentive payments, to owners of developed lake front lots to re-establish riparian habitat.

Eligible Projects:

� Development of plans, specifications and environmental assessment, including pre- and post-

engineering and design costs.

� Construction, earth moving, or structure removal costs.

� Native plant stock or seeds for re-establishing vegetation.

� Incentive payments per landowner not to exceed $250.

� Public meetings and education and promotional materials, mailing and similar costs related to the

distribution of information about restoration.

� Necessary monitoring in order to measure success in achieving the ecologic function of

restoration activities.

� Purchase of fee simple or easement land acquisition on which wetland restoration activities will

take place. The cost of preparing and filing deed restrictions on the property where restoration

will take place.

� Labor costs required to carry out activities identified in the grant agreement including technical

assistance.

� Other costs determined by the DNR as necessary to carry out a successful wetland or shoreline

habitat restoration.

� Water regulatory permits required for the project. Reasonable planning, engineering and design

costs necessary to complete the permit application incurred within 12 months prior to the

application deadline become eligible for reimbursement for projects awarded a grant.

� Technical assistance provided to individuals seeking building permits if the intent is to improve the

site’s habitat conditions or comply with mitigation conditions.

Ineligible Projects:

� Environmental cleanup,

� Stairs

� Walkways

� Piers

� Costs of actual restoration that is intended to comply with a regulatory action, including wetland or

shoreland mitigation projects.

Funding Possibilities:

Maximum amount of grant funding is 75% of the total project costs, not to exceed $100,000

Lake Management Plan Implementation

NR 191.40, Wis. Admin. Code

Purpose:

Lake management plan implementation grant provides financial assistance to eligible applicants that have

completed a lake management plan to implement the plan’s DNR-approved recommendations.

Eligible Projects:

Typical projects will include watershed or shoreland best management practices (BMPs) for nonpoint

source pollution control or in-lake restoration actions like an alum treatment. s. NR 154, Wis. Admin.
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Code, Best Management Practices (BMP) and Cost Share Conditions, provide DNR grant policy on the

implementation of 42 nonpoint source pollution control practices. These have been established in

partnership with other state and federal agencies and approved by the US Environmental Protection

Agency as part of the State’s Nonpoint Source Program Management Plan. Adherence to these BMPs

assures eligibility for federal cost-share funds and the ability to use state-funded projects as match Clean

Water Act Section 319 funds received by the DNR.

Providing grant funding for lake restoration activities that improve the recreational or environmental

values of a lake are defined as natural resource enhancement services under s. NR 1.91, Wis. Admin.

Code. Grant funding for these services can only be provided for lake and river projects where the public

has been afforded a minimum level of public boating access as defined in s. NR 1.91(4) d. Typical

projects funded by surface water grants that fall into this category are “in-water” activities such as

aeration, aquatic plant management, alum treatments, bio-manipulation, drawdown, fish stocking and

fishery rehabilitation, habitat restoration, and hypolimnetic withdrawal. An additional eligibility

requirement for funding these activities is that the sources or causative factors of the problems to be

remediated should have been or very likely will be controlled prior to implementation.

Habitat improvement or protection activities or any other type of project that will work toward protecting or

improving lakes and lake ecosystems may be eligible as long as the recommendation presented in the

lake management plan has been officially approved by the DNR. An application for all necessary permits

must be filed with the DNR by the date on which a grant application is submitted.

Eligible Costs:

� Construction, labor, materials, supplies, laboratory costs related to eligible activities.

� Planning and engineering, landscape or construction design plans and specifications that is

necessary to determine appropriate options and recommendations for lake protection

improvement.

� Other costs as approved by the DNR and necessary for implementing a recommendation in an

approved lake management plan.

Ineligible Project Costs:

Any project not specified above.

Funding Possibilities:

Grants are based on 75% of the total eligible project costs not to exceed the maximum grant amount of

$200,000.

Healthy Lakes Projects

NR 190, Wis. Admin. Code

Purpose:

The Healthy Lakes grants are a sub-set of Plan Implementation Grants intended as a way to fund

increased installation of select best management practices (BMPs) on waterfront properties without the

burden of developing a complex lake management plan.  Details on the select best practices can be

found in the Wisconsin Healthy Lakes Implementation Plan and best practice fact sheets.

Eligible Projects:

Eligible best practices with pre-set funding limits are defined in the Wisconsin Healthy Lakes

Implementation Plan, which local sponsors can adopt by resolution and/or integrate into their own local

planning efforts.  By adopting the Wisconsin Healthy Lakes Implementation Plan, your lake organization

is immediately eligible to implement the specified best practices. Additional technical information for each

of the eligible practices is described in associated factsheets.
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The intent of the Healthy Lakes grants is to fund shovel-ready projects that are relatively inexpensive and

straight-forward. The Healthy Lakes grant category is not intended for large, complex projects,

particularly those that may require engineering design. All Healthy Lake grants have a standard 2-year

timeline.

Ineligible Projects:

Any project not specified in the Wisconsin Healthy Lakes Implementation Plan.

Eligible Costs:

Best practices in the Wisconsin Healthy Lakes Implementation Plan are defined for each of 3 zones on a

typical developed lake shore residential lot identified.

� Zone 1 (shallow near shore water) includes fish sticks, a practice that places trees in the water to

improve fish and aquatic life habitat and protect shorelines;

� Zone 2 (transition) includes various 350 square foot native planting plots and diversion practices to

improve habitat and slow runoff;

� Zone 3 (upland) includes rain gardens, diversion practices and rock infiltration practices as eligible

best practices to manage runoff from structures and other impervious surfaces.

Technical assistance costs may be reimbursed not to exceed 10% of the state share of project costs.

Funding Possibilities:

Maximum amount of grant funding is 75% of the total project cost, not to exceed $25,000.  Grants run for

a 2-year time period. Maximum costs per practice are also identified in the Wisconsin Healthy Lakes

Implementation Plan.




