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IMPACTS OF SHORELAND

Wisconsin has
the 3rd largest
concentration
of fresh water
glacial lakes
on the planet.

The Wisconsir Lakes Partnership 14§§'



Wisconsin's Lakes are Changing Faster than Ever:

Algae blooms
(phosphorus pollution)

Destruction of
shoreline habitat

Invading plants and animals

e o

Steve Carpenter 2004



Shoreland building increase, 1965-1995

Shoreland Building Increase

550 — % increase in number of dwellings (average = 216%)
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Lake Size (Acres)

1000+

Source: Wisconsin Dept. of Natural The Wisconsin Lakes Partnership u:%.
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LAND USE AND WATERSHED IMPACTS




LIMITING NUTRIENT PRINCIPLE

... That Nutrient in Least Supply
Relative to Plant Needs

N:P Ratio in plant Tissue 10:1 - 15:1
If the Ratio of N:P in Water Is

<10:1 Nitrogen Limited
>15:1 Phosphorus Limited




TOTAL PHOSPHORUS/
CHLOROPHYLL a RELATIONSHIP

m  Phosphorus
causes algae
to grow

Chlorophyll

Phosphorus
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Riparian Development --Research
Questions

What attributes of lakes are changing?

What are the consequences for fish and
other aquatic life?

What are the appropriate scales at which
to measure and/or manage effects?

Can we identify reliable signals for
monitoring lake condition?




Undeveloped — Apr.-Oct. phosphorus/sediment runoff model

IMPACT

 maple-beech forest ON LAKE
(April - Oct.)

* 6% slope to lake « 1,000 ft? runoff
to lake

e sandy loam soil « 0.03 Ibs. phos.

to lake

e 5 |Ibs. sediment
to lake

200 FT

100 FT

Source: Wisconsin Dept. of Natural The Wisconsin Lakes Partnership Q/

Resources 1995 John Panuska ﬁ
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1940s development — Apr.-Oct. phosphorus/sediment runoff

i,

e maple-beech forest

* 6% slope to lake

e grass corridor 20'-wide

o cottage 700 ft?
perimeter

* gravel drive 800 ft2

35'-wide buffer strip

Source: Wisconsin Dept. of Natural
Resources 1995 John Panuska

200 FT

Cottage
25'x28'

o
v
X

S Gravel drive

100 FT

Lf\_/\__

IMPACT

ON LAKE
(April - Oct.)

e 1,000 ft3 runoff
to lake

* 0.03 Ibs. phos.
to lake

e 20 Ibs. sediment
to lake

The Wisconsin Lakes Partnership !.ﬁb
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1990s development — Apr.-Oct. phosphorus/sediment runoff

i, -

e maintained lawn,

: IMPACT
soil graded ON LAKE
(April - Oct.)
* 6% slope to lake Home . t‘;,o?okft3 runoff
O lakKe

50' x 67'
 home 3,350 ft2 "

perimeter

¢ 0.20 Ibs. phos.
to lake

¢ 90 |Ibs. sediment
to lake

e paved drive 770 ft2

200 FT
Paved drive

Source: Wisconsin Dept. of Natural The Wisconsin Lakes Partnership %
Resources 1995 John Panuska é
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Impacts from Impervious Surfaces on
Phosphorous Loading
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A !HE EFFECT OF NE BE - “-~ it

DEVELOPMENT ON WATER *&w
QUALITY LOADINGS TO LAK
IN NORTHERN WISCONSIN
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Lower Ninemile Lake
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Site Locations




Pfefferkorn Residence, Butternut Lake
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Moose Lake (Waukesha Co.) diatom history

Rate Phosphorus Diatom Diatoms Diatoms Diatoms
Sedimentation macrophyte  clear-water moderate high
phosphorus  phosphorus
2000 1 1 1
4 *
1980 - 1e l
&
1960 {® ~  Greatest
o ‘x« development
1940 - e
|
1920 : 1o ' Beginning of
4 development
1900 1 : {1
® o
1880 1
] '
] Il
1860 ® > European
1840 - : ® : settlement
S /;‘#g begins
18201 ! 1 o r
|
1800 — — T T T
0 002004006 90 01 02 O 20 0 40 8 0 40 8 O 40 80
gem '2yr'1 gm '2yr'1

Percentage of Total Diatoms
Accumulation Rate

Source: Wisconsin Dept. of Natural The Wisconsin Lakes Partnership

Resources
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Round Lake (Chippewa Co.) diatom history

Rate Soil Erosion Phosphorus  Diatoms Diatoms Diatoms
Sedimentation clear-water  higher planktonic
phosphorus
2000 1 1 °
¢
1980 1 C - : ° Greatest
% development
1960 1 ® P
|
1940 - 1 1 : t
1920 1 ] Q Early
development
1900
i
1880 - 1 1 : 9’
7 Logging
1860 - 1 1 1e
i
1840 1 : 1 ] “l
1820- _l - ' 11
!
1800' D L | T | L | T 1T 1T 1 g '_._l_l_l

0 0.02 0.04 0.06 0 4 6 81 0 04 08 0 20 0 20 4060 0 40 80

2y-1 2,1
gcm “yr m ““yr .
P Percentage of Total Diatoms

Accumulation Rate

Source: Wisconsin Dept. of Natural The Wisconsin Lakes Partnership tgu%

Resources




LITTORAL ZONE LIMNETIC ZONE (OPEN WATER)

TERRESTRIAL

PLANTS

FLOATING
PLANTS

SUBMERGED
PLANTS

EUPHOTIC
ZONE

BENTHIC ZONE



Shoreland plants trends

What has Happened to Shoreland Plants?

Canopy

Bl Developed
Understory Bl undeveloped

Shrub

0 10 20 30 40 50 60
% PLANT COVER

Source: Wisconsin Dept. of Natural The Wisconsin Lakes Partnership !gé%

Resources




Shoreland green frog trends

What has Happened to Green Frogs?

ZONING RULES

(52 HOMES/MILE) <_§
FROGS

0 10 20 30 40 30

Fewer green frogs per mile

More homes per mile

Source: Wisconsin Dept. of Natural The Wisconsin Lakes Partnership !gé%

Resources




Shoreland bird trends

What has Happened to Songbirds?

Il Common Birds Grackle
Warblers = Uncommon Birds Catbird
Thrushes Chickadee

Vireo§ Bluejay
Oven Bird Goldfinch

% Frequency

Undeveloped Lakes Developed Lakes

Source: Wisconsin Dept. of Natural The Wisconsin Lakes Partnership !gé%

Resources
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LAKE LITTORAL ZONE

m  Functions
Intercepts Nutrients
Refuge from Predators
Nursery for Fish
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\Pligotrophic Northera Lake: Eutrophic Southern Lake




AQUATIC PLANTS

m Habitat
m  Energy Dissipation
m O2Producers
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LARGE WOODY DEBRIS

m Local Scale: Developed sites have less
wood (p=.026)

Lake Scale: More development
associated with reduced wood
abundance (p=.004)

Significant interaction, with least wood
found at developed sites in highly
developed lakes (p=.030)

Jennings et al 2003



Fish grow ~3X faster in lakes
with lots of woody habitat

o
o Undeveloped
Undeveloped
log ° .
Low Development Low Development
Growtf
o
Rate High Development ®
High Development
(mm/y)

Woody Habitat (no./kmy——"

From Schindler et al. 2000



RECENT NEARSHORE FISH
DECLINES IN SOUTHEAST
WISCONSIN LAKES

Tadpole madtom (Noturus notatus) - ~ 4”
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13 Southeast Wisconsin

_akes 01970s 02004




Fish Community Responses to a
Whole-lake Removal of Coarse
Woody Habitat

Greg G. Sass, James F. Kitchell, and Stephen R. Carpenter
Center for Limnology
University of Wisconsin - Madison
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Reference Basin
344 logs/km




fii'reatment Basin -
- 128 logs/km ;i

Reference Basin
344 logs/km




\Dave Marshall, DNR
‘Laura Stremick-Thompson, DNR
Patnmetcele ~Jefferson County- L\WCD
Paul Dearlove, Lake Ripley Mgmt. Dist.
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Existing Research

Piers have both a site specific and cumulative effect on near-
shore plant communities and their habitat functions (Engel
and Pederson 1998, Bryan and Scarnecchia 1992, Myer et al
1997, Jennings et al 2003)

Piers linked to declines in emergent and floating-leaf plants,
and fish growth rates (Radomski 2001, Schindler et al)

Piers alter plant habitat by inhibiting photosynthesis (Engel
and Pederson 1998, Loflin 1995, Burdick and Short 1999,
Shafter 1999)
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Study Overview

Evaluated direct and indirect ecological effects
of pier shading.

Measured under piers and nearby control sites:
= Aquatic Plants

= Macroinvertebrates

= Juvenile and small non-game fish
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Mean Biomass
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Mean Number

Mean Number of Macroinvertebrates
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‘elisly ‘of Zoning: HoW-

Started

m Earliest origins trace back to Germany and France in
the 19" Century

m Developed to manage relatively dense populations
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the 19" Century

m Developed to manage relatively dense populations

m Inthe 1910s, officials in New York City utilized the
German zoning example to develop urban zoning
codes



' ‘-I isly?‘of’Zoni ng: Ho

Started

m Earliest origins trace back to Germany and France in
the 19" Century

m Developed to manage relatively dense populations

m Inthe 1910s, officials in New York City utilized the
German zoning example to develop urban zoning
codes

m Thus, zoning had a “reactionary” and highly urban
origin in the U.S.



' \-I islyé’of Zoning: I’

Success

m Zoning swept the nation; by the end of the 1920’s
most cities were zoned

m  Milwaukee County sought legislative approval for
county-wide zoning in 1925 to better manage
“unregulated expansion of commerce and industry

Into the countryside, destroying nearby residential
values.”
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Why Euclidean???

VILLAGE OF EUCLID ET AL. v. AMBLER REALTY
COMPANY (1926)

If the validity of the legislative classification for zoning
purposes be fairly debatable, the legislative judgment
must be allowed to control.”




Lis!y of Zoning: Zoning"

the Country

m As the 1920’s came to a close in Wisconsin, the UW
Extension and others sought solutions to the
problems of the cutover




“Timber living and dead, inextricably intermingled . . .
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Diemer Collection, College of Agriculture Library.
One less stump.




Farm Family with Copious Produce Marinette County, 1895
‘ T \
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'SOME PEOPLE ARE LEARN ABOUT HERED!
BORN TO BE A BURBEN mm‘mm YOU CAN HELP TL COR
'ON THE REST.  Iowielidndns THESE CONDITIO!

AMERICA NEEDS

MUPE OF "HESE.
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American Philosophical Scciety. Noncommercial, educational use only.



ilis!y of Zoning: Zoning"®

the Country

m As the 1920’s came to a close in Wisconsin, the UW
Extension and others sought solutions to the
problems of the cutover

m 1929, the Legislature amended the county zoning
statutes to permit all counties to zone

m 1931 Attorney General opinion on the
constitutionality of county zoning...




ilis!y of Zoning: Zoning"®

the Country

“The county zoning ordinance is
undoubtedly in the public welfare. The
cut-over areas of northern Wisconsin
speak as eloguently against haphazard
development as any city condition...”




Lis!y of Zoning: Zoning"

the Country

m Rural zoning was “smart growth” ahead of its time
(fiscally motivated)

m Three zones were allowed: farming, forestry, and
“recreation”

m Zoning was only one part of a suite of efforts meant
to deal with scattered settlement




‘el isly ‘of Zoning:' W

Plan?

m When the SZEA was created in the 1920s, there
was no clear understanding of what “in accordance
with a comprehensive plan” meant

m The Standard City Planning Enabling Act was
passed two years after SZEA




‘el isly ‘of Zoning:' W

Plan?

m When the SZEA was created in the 1920s, there
was no clear understanding of what “in accordance
with a comprehensive plan” meant

m The Standard City Planning Enabling Act was
passed two years after SZEA




‘el isly ‘of Zoning:' W

Plan?

m Zoning tended to be “map based”, much like
orthogonal planning

m Planning, however, was evolving into something
different than “city beautiful” sketches and street
designs




Current Zoning

- No Zoning

County Zoning

- Town Zoning
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County Adoption of Original NR 115 Zoning Requirements

. Prior to November 1968
November 1968 - September 1969
October 1969 - March 1971

I March 1971 - January 1972

directed state and local govern-
ments to enact shoreland zoning
regulations by January 1,1968.A
model shoreland ordinance was
created in December 1967,

The Water Resources Act of 1966 J

Data from Witte {1970), Bosselman and Calliies (1971) and Weber and Peroff (1977)



Eo """ | g Iin the Modern
present)

m  The 1965 Wisconsin Water Resources act begets
shoreland zoning and more

m  For many counties, NR115 awoke the zoning giant
who had slumbered since WWII

m The pace and scale of shoreland development (and
associated prices) was rather unprecedented in rural
Wi
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- B County-level Plan Status Spring 2007
- B Updated April 2,2007

l .

Grant-funded planning
Applied for funding

Planning without grant

Not planning

Recent land use plan

HEEE

In early stages, nc grant application

Plan status unknown

2007 2007

l

/2007, 2007

Year of Most Recent
| Grant Application

Year of County
Grant Award

* Sauk County is coordinating mutipte grant funcked municipal phinning affers that will ikely kad w2
ounty comoranesive plan



%o """ | g Iin the Modern
present)

“In accordance with a comprehensive plan” now is
made more clear...
Comprehensive plan is defined by statute (9 elements)

Zoning and subdivision regulations must be consistent
with plan (@2010)
Plans must be updated regularly and involve the public







