


When we develop waterfront lots, trees and native plants are replaced by impervious 
(hard) surfaces. Driveways, rooftops, and other hard surfaces decrease the ability  
of the shoreland area to serve its natural functions. Removing trees and native 
plants eliminates the food sources and shelter on which wildlife depend. Water  
can no longer soak into the ground, which increases stormwater runoff that carries  
pollutants to lakes and streams. Fish eggs die when they are covered in a blanket of 
silt from runoff and erosion. A decline in water quality often lowers property values 
and our enjoyment of lakes.

Although the effects of one lot’s development may not result in a measurable change  
in the water quality of a lake or stream, the cumulative effects of many developed  
lots can be substantial.  

 
This publication was developed for waterfront  
property owners and local officials to help answer 
this question. It focuses on impacts of impervious 
surfaces to: 

1. Waterfront property values
2. Fishing 

3. Wildlife 

The decisions we make as individual landowners  
affect our waterbodies and the fish and wildlife  
that call these places home. For this reason, each  
and every property owner has a unique opportunity  
to help protect our lakes and streams.  
 
For how-to information about minimizing  
impervious surfaces and their impacts, take  
a look at the publications described on page 9.  
Every property owner has a unique opportunity  
to help protect our lakes and streams. 

How do impervious surfaces  
IMPACT lakes and streams? 

3

Photo by Robert Korth

Photo by Jesse Kloempken

2

Healthy lakes and streams are truly the basis for creating fond memories  
of time spent near the water, like walleye fishing on a crisp fall morning, 

swimming with the kids in the afternoon, and entertaining friends on the evening 
shoreline. Healthy fish, abundant wildlife, and clear, clean water all depend on the 
individual decisions that we make about our waterfront properties.
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What are impervious surfaces  
and how do they affect our waters? 

Impervious surfaces are hard, man-made surfaces such as rooftops, driveways,  
parking areas, and patios that change the fate of precipitation – instead of soaking  
into the ground and being naturally filtered, water runs downhill directly into our  
lakes and streams.  

Runoff from impervious surfaces washes pollutants such as sediments, nutrients,  
pesticides, bacteria, car fluids and other chemicals into our lakes and streams. Runoff 
and the erosion it causes can be a serious problem for both the property owner and 
the lake. Gullies or large eroded channels are unsightly and may result in loss of land 
when soil is carried to the lake. 

Figure 1:  Impervious surfaces can cause a variety of negative impacts to lake and stream  

ecosystems. The orange ovals in this diagram indicate the three areas of impact that are discussed  

in this publication. The diagram illustrates how they are intricately connected to lake health.  

*For a comprehensive overview of how impervious surfaces affect waterbodies, see  

Impacts of Impervious Cover on Aquatic Systems from the Center for Watershed Protection.1
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SHORELAND ZONING is in place to protect our lakes and rivers.  
Wisconsin Administrative Code NR 115 provides minimum standards for 
shoreland zoning. Many counties have chosen to adopt more protective  
standards. See your county zoning office for more information.

3    REASONS TO MINIMIZE 
IMPERVIOUS SURFACES

1

   

        Waterfront Property Values
 
We are drawn to shoreland properties for a variety of reasons.  Some of us enjoy playing 
in the water on a hot afternoon in July, while others enjoy ice fishing during the frost-
nipping cold of January.  

Often, people choose to purchase a waterfront property based on how they plan to 
enjoy the water – be it for enjoying the peaceful, natural setting or the abundant fishing,
swimming, or boating opportunities. In fact, a UW-Extension survey found that enjoy-
ment of peace and quiet, natural beauty, and hunting and fishing opportunities were the 
top three reasons people enjoyed lakes.2 
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Is gravel considered impervious? 
 
Noncompacted gravel “mulch,” such as that used  
as landscaping material, is generally not considered  
impervious. On the other hand, gravel used for  
driveways, parking lots, or other high-use surfaces  
becomes compacted. After compaction, gravel  
driveways and parking areas will create runoff  
even during minor rain events. If gravel is used, it  
should be free of clay and other fine particles to help 
prevent compaction and  “clogging” of spaces between  
gravel particles.5  Half-inch or ¾-inch “clear” crushed  
rock is a good choice for this application. “Clear”  
indicates that the gravel is virtually free of fine particles.  

While many opinions exist over what the perfect shoreline looks like, most of us agree 
that clear water is desirable. Studies have found that the market value of a waterfront
property can decrease if the lake has cloudy or murky water.3 Water clarity can be  
influenced by the presence of impervious surfaces in two ways. First, runoff increases  
erosion resulting in more soil being washed into the water, making it cloudy. Second, 
runoff from impervious surfaces carries additional phosphorus to the water. An  
unfertilized, developed waterfront lot that has 20% impervious surface carries six  
times more phosphorus to the lake than an undeveloped lot of the same size (see Figure  

2). This additional phosphorus can fuel algae growth in our waters, which lowers water 
clarity and overall aesthetic appeal.  

A recent study that tracked over 1,000 waterfront property sales in Minnesota found  
that when all other factors remained equal, properties on lakes with clearer water  
commanded significantly higher prices.3 A similar study conducted in Maine found  
that changes in water clarity of three feet can change lakefront property prices by as  
much as $200 per frontage foot.4 This means that a three-foot increase in water clarity 
could increase the property value by as much as $20,000 on a lot with 100 feet of water 
frontage. Perhaps more important, an identical decrease in water clarity would decrease 
property values by significantly more than $20,000.4

Figure 2: The far left picture indicates a half-acre undeveloped shoreland lot that causes  
minimal runoff, phosphorus and sediment inputs to the lake. The middle picture portrays a typical 
1940s shoreland development with approximately 8% of its area covered by impervious surfaces. 
The picture to the right shows a shoreland lot with approximately 20% of its area covered 
by impervious surfaces. Notice how sediment inputs drastically increase as impervious surface  
coverage increases.6
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        Fishing 
 
Fishing gives us a chance to sit back, relax and visit with friends and family while  
waiting for the familiar tug of an unseen fish on our line. Many of Wisconsin’s lakes 
and rivers are prime destinations for catchingwalleye, bass, musky or crappie, but runoff 
that carries sediments, nutrients and other pollutants into lakes and streams reduces 
populations of many fish.

This is largely because: 

•	 More nutrients result in less oxygen in the water, which fish need to survive 
  

•	 More sediments and algae growth make it difficult for some predator species  
that hunt by sight to find their food 
 
More sediments cover spawning beds of fish such as smallmouth bass, walleye, 
and crappie, potentially inhibiting reproduction.7

2



Where to find these excellent  
resources: 
 

Controlling Runoff and Erosion from  
Your Waterfront Property: A Guide for  
Landowners. Available at
www.burnettcounty.com/ 
DocumentView.aspx?DID=119  
Rain Gardens: A How-To Manual For  
Homeowners. DNR publication no.  
WT-776 2003, UW-Extension publication  
No. GWQ037. Available at 
http://learningstore.uwex.edu/
assets/pdfs/GWQ037.pdf 
 

           

Lakescaping for Wildlife and Water  
Quality. 176 pages, $19.95, available  
from the Minnesota Bookstore at  
800-657-3757. Wisconsin DNR staff  
recommend this book as the best  
detailed planning guide for shoreland  
restoration projects. 
The Shoreland Stewardship Series:  
Protecting and Restoring  
Shorelands. Available at 
http://clean-water.uwex.edu/ 
pubs/pdf/protect.pdf 
Erosion Control for Home Builders.   
UW-Extension publication No. GWQ001 
 and Wisconsin DNR No. WT-457-96.  
Available at 
http://clean-water.uwex.edu/
pubs/pdf/erosion.pdf
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Minimize hard surfaces like rooftops  
and driveways on your property

•	 Share driveways with neighbors  
where possible

•	 Use narrow driveways
•	 Minimize building footprints -  

build “up” instead of “out” 
•	 Remove unneeded hard surfaces,  

such as extra parking spots

Use pervious materials where possible
•	 Green roofs 
•	 Mulch walkways
•	 Permeable pavers for walkways  

or driveways

Capture or infiltrate runoff
•	  In rain barrels 
•	  In gutters & downspouts 

•	  In rain gardens

Control erosion during construction  
and after development

Minimize fertilizer use
•	 Have soil tested first to see if  

fertilizers are needed, and use  
as little as possible.

Maintain or restore shoreline plants  
to slow runoff and provide habitat

•	 Maintain or restore at least a 35-foot 
wide shoreline buffer

•	 Let nature reestablish the shoreline!

 

What can you do to minimize the effects of impervious surfaces? 
For more information on particular topics, see numbered resources below:

Figure 3: The number of fish species found in streams is reduced as the effects of  impervious 

surfaces kill off more sensitive species.9

Figure 3

Impervious surfaces reduce groundwater recharge causing lower water levels in  
streams during dry periods when stream flow comes from groundwater. Fluctuating  
water levels, including flooding, can degrade fish and amphibian habitat.1 Another  
significant impact to streams is warm runoff coming from hot pavement and roof-
tops during warmer months. This increases stream temperatures, putting stress on 
fish that require cold water, such as trout.8
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Numerous studies on stream watersheds have shown  
that fish populations decline as impervious surface  
coverage increases. A study of 47 streams in south-
eastern Wisconsin found that when impervious 
surfaces covered 8-12% of a watershed – the land  
that drains to the stream – the number of fish species 
was reduced.10  In watersheds with impervious surface 
coverage even slightly above 12%, researchers found 
that the overall number of fish species plummeted  
(see Figure 3). The same study also indicated that 
impervious surfaces immediately adjacent to the 
water, especially within the first 150 feet, had a  
significant impact on streams.

Ph
ot

o 
by

 S
ar

ah
 C

on
gd

on

9

1

2

3

4

5

Golden shiner
Northern pike

Largemouth bass
Bluntnose minnow

Johnny darter
Common shiner

Creek chub
Fathead minnow

Green sun�sh
White sucker

Brook stickleback

Creek chub
Fathead minnow

Green sun�sh
White sucker

Brook stickleback

Iowa darter
Black crappie

Channel cat�sh
Yellow perch

Rock bass
Horneyhead chub

Sand shiner
Southern redbelly dace

Golden shiner
Northern pike

Largemouth bass
Bluntnose minnow

Johnny darter
Common shiner

Creek chub
Fathead minnow

Green sun�sh
White sucker

Brook stickleback

More Impervious Surfaces in Watershed

Fewer species of fish

Fish found in streams when impervious surface in the watershed was:

Less than 8% 8 - 12% Greater than 12%

More Impervious Surface = Less Fish
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Photo by Eric Engbretson

The tendency for more impervious surfaces to lead to fewer fish species in streams also 
holds true for lakes, though less is known about specific thresholds where fish begin to be 
impacted. A 2008 study of 164 Wisconsin lakes found that certain fish species tended to be 
less common in lakes surrounded by high levels of impervious surfaces than in lakes  
surrounded by minimal impervious surfaces. Some of these species included game fish,  
like smallmouth bass and rock bass, but also nongame species, such as blackchin shiners, 
blacknose shiners, and mottled sculpin.11 Many of the smaller, nongame species serve as  
vital food sources for game fish such as walleye, smallmouth bass, and northern pike.  
Increased impervious surfaces, removal of aquatic vegetation, and installation of beaches  
all contribute to the destruction of near-shore habitat for both larger fish and the smaller  
prey fish these predators depend on.12  Fewer food options for game fish will likely lead to 
lower numbers of game species in the long run.

Photo by Eric Engbretson

Brook Trout and Brown Trout 
Both brook trout and brown trout are found in many streams in Wisconsin, and require 
cold, clean water to survive. Both species are sensitive to pollution and low oxygen  
conditions. A study conducted on 33 coldwater streams in Wisconsin and Minnesota 
found that when impervious surfaces covered more than 11% of a watershed, trout  
were eliminated from streams.8

The brook trout is the only trout species native to Wisconsin’s streams. Part of their diet consists of  
aquatic insects and small fish, whose populations are negatively impacted by increased runoff  
and sedimentation.

Photo by Eric Engbretson

Walleye  
Wisconsin is walleye country. Impervious surfaces can reduce walleye reproduction by 
causing soil erosion which leads to sedimentation. Although impervious surfaces aren’t 
the only cause of sedimentation, when sediments cover spawning grounds, the spaces 
between the rocks and gravel become blanketed with silt. This can quickly cause walleye 
eggs to die because of inadequate water flow and oxygen deprivation.13, 14  Adult walleyes 
are often able to cope under these conditions, but harming the success of eggs and  
embryos puts the survival of a healthy walleye population at risk.15

Walleye typically spawn between mid-April and early May in Wisconsin when spring runoff is highest. 
Rock- and gravel-covered bottoms are their preferred spawning grounds due to the requirements of 
their sensitive eggs.

Brown Trout

Brook Trout
Walleye
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         Wildlife  
 
Whether looking out the front window of a waterfront home or from the bow of a canoe, 
opportunities to observe shoreland wildlife are abundant. The shoreline is a busy place. 
Northern pike, bluegills, bass and other fish spawn in the shallow water along the shore. 
Loons, ducks, geese and other water birds nest along the banks. Wildlife such as frogs,  
otters and mink live there too. Shoreline areas – on land and into the shallow water –  
provide essential habitat for fish and wildlife that live in or near Wisconsin’s lakes  
and rivers. Overdeveloped shorelands can’t support the fish, wildlife and clean water 
that are so appealing to the people attracted to the shoreline.16

 
Although it may seem obvious, removing trees and native plants to install impervious  
surfaces removes essential habitat for numerous species. Driveways, cemented paths, 
buildings and other types of impervious surfaces make our shorelands less inviting to 
wildlife. These areas can be thought of as biological deserts where animals cannot find 
food or shelter, making them easy prey. Shoreland habitat fragmented by impervious 
surfaces, mowing, or brushing are generally avoided by wildlife. These disturbed  
open spaces increase wildlife mortality rates and decrease their chances of successfully 
raising young.17 

Habitat connectivity is key. Some animals like loons and frogs depend on habitat relatively 
close to the water. River otters, on the other hand, often choose denning sites in upland areas 
further from the water’s edge.18  By minimizing how much of the shorelines we develop with 
impervious surfaces and maintaining habitat connectivity, we maximize the potential for 
seeing the unique wildlife that so intimately depend on natural shoreland habitats.

In addition, the impact of impervious surfaces on wetlands can pose a risk to waterfowl. 
Wetlands provide critical breeding and feeding grounds for mallards as well as many  
other waterfowl species. Increased impervious surfaces can cause water level fluctuations 
in wetlands due to increased runoff volumes.19 Rising water levels during the nesting 
season can make it difficult for ducklings to survive.20

Photo by Mark Lasnek

Impervious surfaces can be thought of as biological deserts where animals  
cannot find food or shelter, making them easy prey. Disturbed open spaces  
increase wildlife mortality rates and decrease their chances of successfully  
raising young.

Mallard 
The familiar raspy “quack” of a mallard is a sound common to Wisconsin’s water bodies.  
When we see mallards dabbling in ponds with a following of ducklings, they are often  
in search of aquatic insects. During the first two weeks of a mallard duckling’s life, its  
diet is comprised almost exclusively of aquatic insects. The same dietary needs also hold 
true for many other species of ducks.21  Research has shown that sedimentation tends to  
decrease aquatic insect densities.22  Without an adequate food source, mallards will have 
to move elsewhere to raise their young.  

Mallard

3
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R  eplacing impervious surfaces or manicured lawns with a reestablished shoreline      
vegetated buffer can have a positive impact on wildlife. The same types of plants 

that provide animals with cover often provide diverse food sources as well, especially for 
birds.23 Dead trees (standing or on the ground) provide homes and cover for species such  
as wood ducks and ruffed grouse. 

Wildlife depend on three “layers” of native vegetation along the shore for their habitat:  
trees, shrubs, and lower-growing wildflowers and grasses. For an introduction to shoreland 
buffers, see The Shoreland Stewardship Series: Protecting & Restoring Shorelands, available  
at county UW-Extension offices and at clean-water.uwex.edu/pubs/pdf/protect.pdf  
For greater detail, see the publication Lakescaping for Wildlife and Water Quality  
described on page 9.

Photo by Michele Woodford

Figure 4:  In northern Wisconsin, the number of loon pairs in lakes decreases as water clarity 
decreases. In southern Wisconsin shoreland development has caused loons to avoid lakes because 
of poor water quality and habitat degradation.24

Figure 4

Common Loon 
Common loons, famous for their primeval nighttime “laughter” heard echoing across  
lakes in Northern Wisconsin evoke a true sense of the Northwoods. Loons have been  
pushed northward, in part due to the effects of shoreland development.25 Loons can be  
impacted by runoff from impervious surfaces that reduces water clarity. Loons search  
for fish from the water’s surface, making clear water key to finding food. Because of this,  
loon pairs appear to favor lakes with clearer water, as shown by Figure 4.24 Additionally,  
nest predators like raccoons have been found to be more common on highly developed  
lakes. A recent study found that raccoons often raid northern Wisconsin loon nests in  
search of eggs. This naturally decreases the success of loon nests.26

Loons nest near the water on either solid ground or floating vegetation and often construct nests out  

of needles, leaves, or other materials.25  It’s easy to see how vulnerable these nests can be to predators 
like raccoons.

Common Loon
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Conclusion
An undeniable connection exists between the decisions we make about our shoreland 
properties and the health of Wisconsin’s lakes and streams. Each property is part of 
a bigger picture – a living waterfront of plants, wildlife, fish and people that are all  
interconnected.  

When we establish impervious surfaces on our properties, we decrease the ability of 
the shorelands to serve their natural functions. Specifically, removing trees and native 
plants eliminates food and cover needed by the shoreland wildlife we enjoy watching.  
Increased runoff carries pollutants to our lakes and streams. Fish spawning grounds 
become unproductive when they are blanketed in silt. Decreased water clarity can also 
affect us by lowering waterfront property values. 

On the other hand, when we leave shorelands in a more natural state, we all can enjoy 
healthy lakes and streams. Clean water allows our children to safely swim and play 
along our shorelines. Shoreland habitat and excellent water quality provide us with 
ample opportunities for memorable fishing trips and entertaining wildlife watching. 
Let’s all do our part to give future generations these same opportunities.  
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