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The Water Resources Research Center of the University of Minnesota
was established for the purposes of encouraging, supporting and coordi-
nating research and education in all aspects of water resources. Among
the more urgent waler resources problems regquiring additionsl research
are those dealing with inland lake renewal and shoreland management in
Minnescota. In view of the great public concern and the urgent need for
information on this topie, this Bulletin is being published by the Water
Resources Reseurch Ler as & public service. It is thus being made
available to a wide variety of people concerned with the research, tech-
nical, educational and overaticnal aspects of water resources. This
Bulletin contains the proceedings of a Conference held in the North Star
Balliroom, Studeni Center, University of Minnesota, St. Paul Campus on
March 20, 1972. lNoaders are urged to obtain copies of the references
listed below and become more fully acquainted with the results of the
Wisconsin Inland wo Demonstration and Shoreland Management Frojecti.
Copies of the referonces ars avallable through the University of Wiscon-—
sin - Extension, Fnvironmentol Resources Unit, 215 North Brooks Street,
Madison, Wisconsin 53700,

£

Anon. 1972, Tnland Lake Demenstration Project - Progress Report, May
1968-June 1972. lUniversily of Wisconsin - Exiension.

Born, S.M. And D.A. Yanpren., Understanding Lakes and Lake Problems.
University of Wisconrin — Fxtension,

Klessig, L.L. and DUAL Yunggen. 1977, Wisconsin lakeshore Property
Owners' Assoclations: Tdentification , Description, and Perception of Lake
Problems. University of Wisconsin - Ixtension.

Kusler, J.A. 1077, Survey: Lake Protection and Rehabilitation leg-
islation in the United Otates. Univeraity of Wisconsin - Extension.

This Bulletin 1s related to OWRR Annual Allotment Agreement Ue.:
14-31-0001-352%2 and the Center Director's Office program.

Publication Abstract:
The program of the Conference included an introduction and overview

o5

of the program of the Tnland Lake Demonstration and Shoreland Management
Project of Wisconsin. Reporls were vpresented on selected lake renewsl ac-
tivities, selected shoreland management and development activities, and
shoreland management educational programs. Prolects were described in-
volving chemical Inactlvation of nutrients, nutrient exclusion/dilutional
pumping, rehabilitaticn of a small flowasge, urban runoff, characterization
private controls for recreational land development, shoreland development,
and lake rehabilitation legislation and programs. The progress of Minnescta's
shoreland program and activities in lake demonstration projects was described.

Alum was used successTully for chemical inactivation of nutrients in
an overfertilized small lake in Wisconsin. Dilutional pumping resulted in
some success in reducing the phosphorus content of another lake. Plastic
sheeting, in combination with sand and gravel blankets on the bed of a
millpend, was used to control aquatic plants. With regard to water-oriented



recreational developments, it was suggested that an automatic property
owners association can provide & mechenism for maintsining and managing the
common open space and facilities to which individual lake lot owners have
common rights. A nation-wide survey disclosed that explicit statutes say-
ing that a local unit of govermment or State agency is authorized to pro-
ject, manasge, or rehabilitate lakes are rare. The 1969 session of the
Minnesota Legislature passed the Shoreland Management Act reguiring each
county to adopt a shoreland management ordinance to help combat lake pro-
Blems. Considerable progress has been made in implementing the provisions
of that Act,

Descriptors: ¥Lakes/ *Management/ *Bhores/ Wisconsin/ Minnesota/ Tutrophi-
mation/ Agencies/ Ordinances/ Water quality/ Adequate eco-systems/ Nutri-
ents/ Dittoral zone/ Dredging/ Urban runoff/ Legislation

Tdentifiers: *Lske renewal/ ¥*Shoreland management/ ¥Lake demonstration
project/ Lake improvement associations/ Weed harvesting/ Winter kill/

Lakeshore properties

COWRR Field & Group: O05-F, 06-G

PROCEEDINGS COF
CONFERENCE ON INLAND LAKE RENEWAL
AND SHORELAND MANAGEMENT

INTRODUCTTON

The objective of the Conference was to disseminate information con-
cerning inland lake renewal and management programs in Minnesota and Wis-
consin. The morning session included 1) an overview of Wisconsin's Inland
Lake Renewal and Management Demonstration Project, 2) reports on selected
lake remewal and related activities, and 3) a showing of 2@ Project Docu=~
mentary Film. The afternoon session focused on selected shoreland manage-
ment and development activities.

The program of the Conference is given below:
Morning
9:00-9:30 a.m. Registration

9:30-9:40 Welcome - Gene Hollenstein, Dir., Div., of Waters, Soils &
Minerals, Minnesota Department of Natural Resources

9:40~10:15 1. An Introduction and Overview of the Program of the In-
land Lake Demonstration and Shoreland Management Pro-
ject of Wisconsin -~ $.M. Born, University of Wisconsin,
Project Leader

10:15-10:30 Coffee
10:30-10:55 2. Reports on Selected Lake Renewal activities
a. Chemical Inactivation of Nutrients - Tom Wirth
10:55-11:10 b. Nutrient Exclusion/Dilutional Pumping - Tom Wirth
11:10-11:35 c. Rehabilitation of a Small Flowage, People Part of
Environmental Action Programs, Marion Millpond -
Ed Brick
11:35-11:45 d. Waupaca Urban Runoff Study - J.0.Peterson
11:45-12:00 Questions and Answers

12:00-12:30 p.m.3. Inland Lake Documentary Film

12:30-1:30 Lunch

Afternoon

4. Reports on Selected Shoreland Management and Development
Activities
1:30-2:20 p.m. a. A Resource-Protective Approach to Shoreland Develop-
ment, Including Innovative Private Controls for
Recreational Land Development - Steve Born & Doug
Yanggen
2:20-2:30 b. A Study of the Rate, Magnitude, and Nature of Shore-
land Development in Northern Wisconsin - Doug Yanggen



2:30-2:50 ¢, HNation-wide Survey of Lake Rehabilitation legista-
tion and Programs - Jon Kusler

2:50-3:10 Coffee

3:10-3:40 5. Shoreland Management Educational Programming - Doug
Yanggen & Steve Born

3:40-4:10 Progress of Minnesota's Shoreland Program and Activitlies
in Lake Demonstration Projects - Mike Hambrock

The Conference was sponsored by Minnesota Department of Natural Re-
sources; Division of Waters, Soils and Minerals and Water Resources Research
Center, University of Minnesota. The following persons served as the pro-
gram planning Committee for the Conference: Cene Hollensteio, Denartment
of Natural Resources and William . Walton, Water Resources Rescarch Conter.
Eighty-two people attended the Conference; a list of Conference participants
ig given at the end of this Bulletin.

OPENTNG REMARKS

Gene Hollenstein, Minnesota Department
of Natural Resources, Nivision of Waters,
Soils and Mincrals

We are very pleased to coopernte with the Water Resources Rescarch
Center, University of Minnesora in sponsoring this Conference on Tniand
Lake Renewal and Shoreland Management. The Confoerence is going to be
primarily a presentation bv people from the Universitv of Wisconsin and
the State of Wisconsin.

In recent years our lakes in Minnesota have been subjectoed to both
increased and diverse uses. Therc is ample evidence to indicate that
future years will bring greater and more diverse demands for use of this
most valuable resource. DBecause of this, there have been manv requests
from lake management and lake improvement assoeciations, municipalitics,
sportemens organizations, other proups, legislators, and individuals for
investigations of conditions in lakes and investigations that would lead
to recommended solutions and action propgrams to prevent continued deter-
ioration of problem lakes.

T want to introduce vou to Steve Born,who is the project leader of
the Inland Lake Demonstration Project in Wisconsin. Steve has a Ph.D.
from the Universitv of Wisconsin and he was formerlyv with the Shell 01l
Company as an exploration geologist. The Inland Lake Lake Demonstration
Project is a $1 million project funded bv the Upper Great Lakes Regional
Commizsion and I am sure that we will all he most interested in the in-
format ton that Steve and his people have to present to vou todav.

-

AN INTRODUCTTON AND OVERVIEW OF THE PROGRAM
THE INLAND LAKE DEMONSTRATTION AND
SHORELAND MANAGEMENT PROJECT OF WISCCONSTN
Steve Born, University of Wisconsin, Project Leader

It is a real pleasure for those of us associated with the Lake Demon-
stration Project to be here today, for a number of reasons. One is that in
funding the ]'n, and Lake Demonstration Projecl the Upper Creat Lakes Regicnal
Commission is concerned with regional natural recource problems, and not

simply those that are germane to Wisconsin. We hope that the opportunity
to bring you up»to—dme on the results of our prosram today will be useful to
vou and we intend 1L Lo be a progress statement.

The Lake monsiration project began in May 1908 and was originally con-
ceived as an action program, ho’r o research program. Tt is a jolnt wventure
of Lhe Wigsconsin Department of Natural Hesources and the University of Wis-
consin. The project is directed by a T-man commitlee composged of revresenta-—
tives of both of Lhose apencies. The ldes was Lo bring together the capabili-
of the 'r‘c:mllzxtory and monagement apency wilh those of the educational apg-
, and thereby produce a greater than 1 plus L combinatlion for this very
ieult underiaking. We sometimes Lhink wo have n cost of thousands par
civating in this project; actually we are working with the field staflf and
the support people of both agencies and we are very thinly staffed back in our
h

ire

wme ol fice in Madison. Our funding from an economic developmeni agency, the
I‘p(" Greal Takes Rgeional Commiscilon in the Depariment of Commerce, simpl
cknowledges Lhe lmportance of lakes and relaled
nd rocroatlonnl economy of the reglon.

wretands to the Lourist

he poulo of Lnis project from itz outsel have boeen Lo demonstrale
thint ic to show, by example, various methods [or protecting and maintain-
ing takes and shorelands nnd where neeessary, to restore
More browdly stated, we

lnkes and
are concerned with showing how resource monagement
cun achicove cconomic development and
I guality ob]

cial welfare goals in concerlt wit?

environmerntal

Gene Nollenstein hao alliuded Lo some of Lho lake problems In Minnesotasy
they are replon wide. These problems break down roughly into three cate-

pori ies: waler-guality deterioration and overferlillizalion; shoreland de-

Le "‘d;,i(m; and watcer-use conflicts, that is, recreational conflicts on
the woter surface proper.  We have zeparated our activities inte two major
COmMEC 3 nent we onll Inland Take renewal and management, tho
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after-the-Tuel rencwal approsch, and the other comvonent we
nmn‘wwmﬂm and development,, which Is o preventiv
Lthe problem arices.

3 reland
rloken befo

H Horouc%;

The lake rencwal and management actliviiy i3 a somewhat optim

fort for a numbor of reasons. cre are o varloty of difficulil in dem-
cnstrating lake renewsnl. The arl is In state of infancy ab best. For

thoge of you who work with aguntic eco-
me that cur understonding ls less complete and that our predictive
capabilities concerning cco-systems is somewhat Limited at this time.

thermore the technology for renovation or rectoration of lakes i
ite infancy. 1L will be some time before the hardware for under
renewal will be fully refined. seme additionsl problems; time

yatems, vou will surely agree with
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certainly cone of the more important problems. It has taken a number of
years for lakes to become degraded and they cannct be reparied overnight.
In order to develop scome kind of remedial strategy one needs background
information. The scientific community will always desire one more season
of data before it is forced to make a decision. On the other hand, those
people in State planning agencies and those people who live around problem
lakes would like the Job done yesterday and generally, with the cost borne
by somebody else. In many cases, the economics may make lake renewal im-
practical. Before~the-fact approaches, like Minnesota's shoreland regula-
tions, are ways to solve problems before they occur and prevent the problem
from occurring.

Our program has been funded on a year-to-year basis and it had to be
predicated on a four or S~year life. Of our early project efforts, cne of
the most promising has been chemical activation of nutrients using alum, an
aluminum salt. This is simply an extrapolation of techniques used in advan-

ced waste-water tregtment plants. By applying alum to a natural lake setting

we hoped to remove phosphorus from the lake involved. 'mis has been accom-
plished in only one other place--in Sweden; ours was the first test of this
concept in the United States. The test was conducted at Horseshoe lake in
southeastern Wisconsin in May 1970. We have seen a number of results that
suggest some improvement in water quality in Horseshoe lake. There has been
a reduction in total phosphorus, and the nuisance algal problems which ex—
isted for years and years do not persist. There have been many suggestions
of generally favorable short-term results. But, this technique is in an
experimental stage and it needs long-term assessment of its effectiveness
and environmental consequences. We have expanded this program to three
other limnological settings and we will be conducting additional studies on
this promising lake renewal approach.

A second activity which we began early In the program involved dilution
and nutrient exclusion at Snake Lake, in northern Wisconsin. This is a lake
which has received treated and partly treated sewage effluent from a now
inoperative treatment plant for a period of some 20 vears. The lake de-
graded from one which sustained a warm-water sport fishery to one in which
oxygen was non-existent and the fishery was described as simply mud minnows
and frogs. Nutrients were curbed by diverting wastes elsewhere and we were
interested in seeing whether or not we could dilute that lake using high-

quality (low in nutrients) groundwater from the adlacent groundwater aguifers
and reduce the nutrient levels in the lake below those necessary for nulsance

aquatic vegetation. It appears that we conducted a large-scale leaching
test with the sediments in the lake and we have not seen the most opportun-
istic results.

Another early activity was a management demeonstration project, which
had a dual intent. On the one hand we were concerned with demonstrating
various techniques for the rehabilitation and management of small flowages
and mill ponds. Gecondly, we were concerned with how to involve local in-
terests in envirommental improvement programs. At the Marion millpond in
central Wisconsin, which had a typical sulte of problems, we were trying to
provide some supplemental funds, some seed dollars, along with inputs of
interdisciplinary technical advice to guide local pecple in renovating the
millpond which had been depraded over a period of many years. GCenerally,
the project involved the littoral zone management activities made possible
by fluctuations of water levels. There are hundreds and hundreds of

millponds and flowages, many of which are now detriments to the community
but which can be readily converted into recreationsal assets. This then is

the people part of envircnmental action programs. We have a corollary program

going on at a lake in northeastern Wisconsin where we are attempting to
implement the problem-solving process working with a property owners asso-
eiation on a 60-acre lake in Forest County. Here we are testing whether

or not we can provide some short-term technical expertise in terms of prob-
lem definition, develop some remedial alternatives, get the people organ-
ized to conduct this management activity, and execute the program in con-
Junction with them.

Other activities we have been engaged in recently involve mec hanical
aeration or circulation systems to aerate and oxygenate lakes. We are
concerned with both hypolimnetic or lower-level mixing of lakes and total
anatomy largely to achieve water quality improvement and for fish manage-
ment purposes. There will be two of these aeration projects in Drogress
in the future. The Department of Natural Resources in our State has been
concerned with these Xinds of activities for a number of years.

Another problem that affects many of our flowages and natural lakes in
both Wisconsin and Minnesota is the excessive growth of littoral agquatic
vegetation. At Mondeaux Flowage in the Chequamegon National Forest in
central Wisconsin, we were concerned with managing littoral zone plants
by drawing down the impoundment and attempting to limit plant growth by
freezing and drying the littoral zone. This is an outgrowth of a program
undertaken by our Department of Natural Resources earlier on the Murphyv
flowage. Unfortunately that facility washed out during a period of heavy
storms. We are simply trying to pick up where they left off.

Another project we have been concerned with involves lake deepening
by dewatering in an attempt to consolidate sediments. We recognized for
some time, as T am sure you have, that the cost of dredging is prohibitive
and consequently it would be desirable if we could devise a much cheaper
and better way of deepening lakes. The idea of removing the water from the
lake so that the sediments are ullowed to compact has some viability, and
we recently ran a smull-scale fleld test of this activity on a bog lake in
northern Wisconsin. One of our conclusions s that we should be looking
for a lake which has more inorganic sediments. We should also point out
that most of the activities T am talking about will be svailable in the
form of technical reports in the not too distant future, in the next vear or
yearand a half, so there will be a much greater explanation of what is in-

volved., T am simply trying to give you some overview of our project activities.

The technical studies that we conducted on each demonstration lake gen-
erally lack the longevity thal most researchers would like to have before
they arrive at conclusions. The studies we routinely conduct at each of
our 10 or 11 lake sites include limnology and water chemistry, hvdrology
and hydrogeology, aguatic biology (macrophytes, the fishery, plankton,
and benthos), sediment studies, and, where necessary, supporting laboratory
investigations. For example, in the case of nutrient inactivation using
alum salts we were concerned with determining what the most effective dosage
of alum would be for maximum removal of phosphorus frem the lake water,
simultaneously minimizing the danger to various aquatic organisms. We
conducted some toxicity tests to help us answer this question.



Tn our lake renewal activities we are also conducting topical studies
related to lake problems. On the one hand we are concerned with problem
sources. We are studying urban runoff in a small typical sands-plain town
in central Wisconsin in cooperation with the U.S. Geological Survey. Urban
ranoff is a real emerging water quality problem, and we are trying to doc-
ument the problem and to determine if there is some possibility of correct-
ing the problem by altering the arrangement of storm drains. Communitiés
elsewhere can then capitalize from the knowledge and experience gained in
this demonstration.

We are also taking a look at nutrients and sertic tank systems. As many
of you are aware, some of the large~scale real-estate developments which are
being dropped on the landscape have some very serious ceolopgical ramifica-
tions. One of the guestions which is continuously raised is the possibility
of pollution from septic tanks, or nutrient additions from scotic tanks.

We are dealing with a problem that to some loecal governments might affect
a $70 million increase in tax base; there is real concern for an improved
factual basis on which to predicate decision making.

Farly in our activities we undertock a dredging survey. 'This study 1is
looking at corrsctive measures. The idea was thal we had much information
available on large-scale dredging experiences, like the Corps of Ingineers
acbivities on the Great Lskes apnd Upper Mississippi river. But, very little
information was available on what happens to the person who is drodging 200
feet of lake frontage or the person who is attempting to renovate a 30-acre
lake. After surveying many small-scale experiences, we have developed a
hand book for dredging —- costs, equipment, planning, ond potential problems.

We are initiating an aguatic plant management review which Is not con-
cerned with chemical treatments but rather with physical control mechanisms.
We are trying to get an inventory of what has been done In the past, who has
wundertaken such activities, costs, and what has becn the tarpet species.

We hope to prepare a ceok-book of sorls on this subject.

One of the spin-offs from our demonstration activities has been to show
the high degree of complementarity between the actlon-oricnted demonstration
work and basic research projects. We are able to dldenll{v new and very
exciting avenues for basic research, and to continually intepgrate research
results in our activities.

Now let me shift my rem@rks to the shoreland manipement and development
phase of our activities. This phase incorporates an ar of programs aimed
at articulating lakeshoreland related problems and dovi neyw approaches
o reducing the environmentally destructive impacts of Lradizional usage and
development. We are not necegsarily promoting land develcopment. We are sim-
ply saying that we feel that we should intelligently muide and channel land
development on the landscape. This requires some policy decisions on whether
or not we want to disperse or concentrate and cluster development and the
recreational pressures in a given reglon.

We have conducted & variety of background studles, I will clte only a
few examples. One of our earlier studies was a review of private institu-
tions and controls for lake maintenance and management. What kinds of things
have lake property owners been doing? What are the possi ilities of using
homeowners asscciations and some fairly novel deed restrictions to gel resource

protection? We have also tried to get a little better understanding of
what users are locking for through a wvarilety of recreational user demarnd
and land development preference surveys.

Ag it relates to shoreland development, we have looked at the avail-
able recreational housing options. What kinds of pre-fab units are on the
market today? What kinds of units will be available in the near future?
What kinds of alternstives are there for waste disposal for recreational
developments? We are involved in a number of shoreland development demon-
stration projects.

We are taking a lock al the increasing number of large-scale develop-
ments, their effects on the landscape, and associated sociclogical and
econcmic impacts. Becanse these developments are subject to a greater de-
gree of regulatory control and because we feel they provide economies of
scale in terms of planning and design, we have focused our energies in this
area, Large-scale developments are going to be of growing importance in
meeting the lakeland buye demands. The business is highly competitive.
If you can get one developer to pubt o gshow-case development on the ground
one can hope to force compotitors to emulate fhe action. With this in mind,
we undertook cooperation wi o sinple larpe land developer, a timber com-
pany with hundreds of thousands of aeres of lands in the Upper Peninsula of
Michigan, in an effort to ; how development could be made with minimal
environmental impsct. For a 3,600-acre Lract in northern Wisconsin we con-
ducted site analysis and undertook desipn and planning activities which in-
corporated some new appr nd new concepts with regard to large-scale
development arocund lakes. We concurrently performed a nmumber of markebing
surveys and some preliminary cconomic fensibility analyses and put together
a legal framework so that Lhese kinds of resource-protective developments
can be perpetuated throush time. One result of this kind of design is that
you leave 75 percent of the land essentially untouched and come up with a
20-25 percent return on investment. The private corporation in this case
hag not exercised the oplion of developing yet because of the depressed ec—
conomic situation and because of some internal corporate decisions. However,
at the point in time when they decide to develop, they are going to move away
from conventional gridding of lakeshores and instead go to something in
line with our design.

At the present time a shoreland management educational program has been
started which iz aimed at reaching the public and building the kind of
gupport and understanding for scund water resource programs which you must
have if plans are to be effectively implemented. We anticipate reaching
some 10,000 directly concerned individuals during the first year's work.

A number of ocur studies have dealt with some very controversial policy
issues; cone touched on shoreland development in northern Wisconsin where we
are concerned about the rate, nature and magnitude of development. We would
like to document the kinds and amounts of land parcelling that are taking place,
to provide a factual basis for new policies and programs. There has also
been a study conducted on artificial lake bullding and land subdividing which
is a very sensitive political issues in Wisconsin, as well as elsevwhere in
the Upper Great Lakes region.

A multi-state waste disposal regulatory review has Dbeen completed with
enphasis on the kinds of innovative svstems which are available for disposing
of wastes in the rural environment. We have also completed & nation-wide sur-
vey of various States' lake protection and rehabilitation legislation programs
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which is preparatory to developing some draft materials or at least sug- Where do we go from here? Of course we expect to complete our treat-

gestions for lake improvement leglslation. ment of different lakes and to continue to monitor and report the results
to potential users. But unlike some programs which seek perpetual funding,
I should point out that Senator b 's Senate Bi 2770 {concerning we have a death wish targeted for June 1973. At that point in time, we feel
the 1971 amendments to the Water Pollution Control Act) incorporates the ; that the project should be institutionalized because it has been shown to
Clean Lakes Act, which was promoted by Senstor Mondale of Minnescta. Thie ‘ be successful; and 1f not successful, then 1t should be discontinued. If
Act will provide 3300 million in funds for lske rehabilitation over the next this kind of an approach, bringing together expertise from the Department of
b years on a T0-30 cost sharing basis with the States. There is no reascn Natural Resources and Universities along with some seed monies, is a way of
why the Upper Great Lake region, with its tremendous abundance of lakes, protecting cur lakes and restoring the lakes and shorelands, we think it
should't be in the forefront in terms of petting Federal funds to help then should be pald for by prime beneficiaries, that Ils the pecple of the ben-
with the monumental Job of lake reclamation where necessary. i efited State rather than by a Federal agency which is attempting to get this
kind of program initiated to protect the resource base of the Upper Great
Ailsc the Inland lake Demonstration project was chosen by the lUpper Orent Lakes region.

Lokes Regional Commission to serve as a nucleus to provide a better factual i

basis for decision making on a preccdent-setlbting Federal Power Commission I

relicensing controversy, the Chiprewa KFlowage. Our altempts here arc bas- ‘ REPORT ON SELECTED LAKHE RENEWAL ACTIVITY -

ically to evaluate the environmental issues and policy aiternatives in a CHFMICAL INACTIVATION OF NUTRIENTS,

non~-advocacy information generating way. We hope to prepare o conceptual ‘ NUTRIENT EXCLUSION/DILUTION PUMPING

framewvork for making better resource managewentl decisions which will have . Tom Wirth, Wisconsin Department of Natural

transfer value to comparable situabions elsewhere. T4 has beon Imporiant Resources, Section Chief for

to us ags we move along Lo digseminabe information aboul owr activitics. Water Resources Research

We have tried to do thig by Conferences such as our meebing Loday, by tech-

nical reports, by use of the news media, and by preparation of 2 number of One of the basic tencls of lakes is that they are nutrient traps. When

films. What are the impacts of Lhis kind of demonstration project? you lock at the runoff in a watershed that ends in a lake most of the nutri-
ents stay in the lake going into plant growth that dies and settles to the

On the one hund, there has been substantial cnhanced pubiic awareness bottom of the lake. ually the overllow of water out of the lake the

and involvement as a result of our activities and the attendant publicity. best quality in ULhe loke with repard to low nubtrient concentrations. Con-

We think we have aided lake rchabilitation programs oloewhere. Michipan sidering ways to rencw or manage lakes to prevent rapid aging, there are sev-

has initiated a sister projeect. The National Futrovhication Research pro- eral possible ways of removing nutrients. One 1s harvesting agualic plants

gram people, the Federal activity In 1: rostoratbion, have express rrent and fish. Ancther possibility iz using a bottom draw in lakes with an out-

interest in our work and use them as a lover teo develop the additional let stream so thuat when you move water out of that lake you are taking Lhe

funding which is necessary [or a long=torm more Lhoroush dnvesUipation of water with the preatent concentration of nulrients. Another possibility is

some techniques. A number of agencies and Universifles have launchoed com- pumping which I wiil o ribe later. Otill another possibility is nutrient

parable programs using our results as o

milus.  We think our work with exclusion either physically ov chemically by tying nutrients up so they are

developers, large and small, will substantially influence noture of not available for agualie piant production. Any excessgive nutrient input
the rural landscape in the wupper Midwest over the pext several yenrs. GHov- must be stopped flrot of course.

eral of us had the opportunily to meel with 50 small real-ratate developers
in a 3-county area in northern Wisconsln last yvear. We tricd

ide nome The choiece of the chemical for chemical inactivation of nutrients takes
guidelines for land develovment. around water hodics. Al the end of the meeling into account the need Tor a safe chemical so we aren't harming the aguatic
we felt we had missed the target, but within a 3 or I week period we were eco-system; the need for a practical chemical, one that isn't too expensive
surprised to see 2 or 3 of the developers incorporate the deed restrictions and can be handled snafely; and one that hag long-term effectiveness. We
and other private controls we had talked about. Two developers changed their ' started with the use ol an minum salt, alum to be exact, in Horseshoe
en tire land development schemesi in one case backing away from a meander in a ; Lake.

river and creating some buffering shoreland and some commonly owned grounds;,

in another case moving far back from wetlands. In esch case the developers ; Horseshoe lake ls located in Manitows County Wisconsin., The lake is 22

realized & much greater economic return than 1T they had proceeded with their acres in size, has a maximunm depth of 55 feet, contains about 375 acre ft. of

original design. We realized at that time that 1f we could only extrapolate water, in a watershed of 1,700 acres. The watershed is poorly drained be-

this experience to other Wisconsin counties and to Minnesota and Michigan, cause of the glacial moraine and potholes in the reglon. The lake has an

it would have bremendous impact over the years. ' intermittent outlet and it received most of its nutrients over recent vears

from a cheese and butter factory located in the watershed. The factory

Another subject which is closely related to water gquality degradation is closed in 1965 after several decades of overation. From 1963 to 1965 it

the kind of waste disposal facilities which exist close to laskes. We think operated with a tiled discharge field which enhanced effluent flow to

that our early activities with waste disposzsal research and demonstration pro- Horseshoe lake. The lake was originally a bass pan fish lake that suffered

jects has stimulated a number of creative activities in this area. Hopefully, fish kills in the winters of 1964, 1965 and 1966. The dissolved oxygen was

we have made some contribution to policy making in the area of lake shore- essentially depleted in the winter of 1969-70. The lake suffered nulsance

land and resource management .
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algal blooms and copper sulfate was used from 1965 until the present to
attempt to control algae. Blooms were common in the winter as evidenced by
layering in the ice. Alum was choosen because of its widespread use in
waste water treatment and drinking water purification.

Alum is a cosgulant which is relatively harmless to aguatic organisms,
especially at the concentrations we were using. Alum is relatively inex-
pensive, $60 a ton at dry weight and about $h8 a ton ror liguid alum. Trans-
portation charges from Chicago to the lake were 317 a ton. Alum was applied
at the rate of 1,000 pounds per scre in May 1970. It tock sboul b hours to
put the alum in the lake. The total cost for this lake was about ﬁV,QOO.

The alum removed phosphorus and particulates in the lake water and had low
toxicity to most 1ife forms.

Alum and sodium aluminate was first tried in the lab with Jar ftests.
Several coagulant ailds, including polyelectrolytes, bentonite, fullers earth,
and fly ash were also applied with alum but no inerease in phosphorus removal
was noted. Alum was tried in Jars at levels of 7% to 300 parts per million
which means T-27 parts per million aluminum.

It was found necessary to mix the dry alum wilh waler to form a slurry
and apply it just under the water surface. We decided to use 200 parts per
million of alum which would give us 18 parts per million of aluminum. We
choose to treat the top 2 feel of wnter in the lake. This means we used about
1000 pounds per acres. In the Jaboratory this quantity resulted in the removal
of 88 and 30 percent respectively of dissolved and total phosphours in § hours.

After several days, 80 percent of the Lotal phosphorus was removed. In addition,

alum also removed color, decreased total alkanitity and lowered the pH.

Rainbow trout fingerlings were subjected to dosages of alum and sodium
aluminate to check on the toxicity of several levels. 'hey were nol harmed
at the rate we intended to apply. AL 300 parts per million they were bothered
mechanically with the floc in the waler. lowover, the waler was decanted and
trout were reintroduced into the decanted wabter with no harmful effect. 0OFf
course in the lake we were only applylng zlum to tho surfs and fish would
have the opportunity of moving oul of the surface and awny from high concen-
trations. TIn addition, in the boratory ? g, 1t was noted Lhat the
two erustaceans brought in with the lake water 1 2 throupgh the tests.
Green algse settled on the floc and maintained Life Indicating no aecubte
toxicity to algae.

The lake was treated with 3 different craft including an aymy duck with
three S55~gallon drums in which powdered alum and water are mixed into a slurry
and pumped under the lake surface. In addition, a 20-foot long barge with two
200-gallon stock tanks for mixing and a 10-foot work boat with one 55 gallon
drum were used. With the work boat and one 55 gallon drum and 2 pumps we were
able to apply sbout 700 vounds per houri with Lhe barge 2,500 pounds per hour;
and with the army duck 3,000 pounds ver hour. The slurry wvas pumped into
the lake through a 10-foot plastic pipe perforated with holes.

The lake was divided into nine 2 1/P-acre sections which were marked
with bouys so that alum was applied evenly in each section. One day aflter
trestment water clarity doubled. However, a week later we received 5 to 7
inches of rainfall and water clarity diminished to where it started and then
slowly improved.
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What happened to vhosphorus? In the fall 1966 before treatment when the
lake was completely mixed there was about .3 parts per million of phosphor-
us. After treastment the phosphorus concentration was down teo about .0h
parts per million. This is the weighted average total phosphorus in Horse-
shoe lake. The average was computed by dividing the lske into vertical
sections. There was about a 110-pound decrease in phosphorus in the first
summer of treatment. The cclor went down Immediately after treatment but
subsequently returned to what it was before treatment. There was no de-
crease in nitrogen; we got a temporary decrease in alkalinity and pH but
both subsequently recovered. There was no Increase in sulfates, the only
real change we noted was in phosphorus. As far as the physical condition of
the lake is concerned, during the winter of 1970 and 1971 the oxygen content
wvere good for fish down to 25-50 feet from the surface of the lake., Previous
to treatment the oxygen was out to the bottom of the ice. There have been no
severe algal blooms since treatment; there have teen some minor blooms. The
vegetation along the shoreline which drops off steeply increased considerably
so that this ares required tresiment near docks. The benthic faune collected
in April 1971 was typical of that found in a eutrophic lake.

Some of our future plans are to treat 2 or 3 more lakes of different
types with aluminum. One type is a hard-water, nonstratified lake amnd the
other type is a soft-water stratified luke.

Our other project involved 12.5 acre Snake Lake and dilutional pumping.
This lnke, located in northern Wisconsin, received sewage from ithe village
of Woodrufft from 10L2 to 1006k,

The Toke has an outlet at the north end which emptlies into a system of
three lakes and into a river system. The outlet channel was blocked with
pravel to prevent water from enriching Arrowhead lake immedinlely downstream
Unake Lake levels rose and water continued to seep into Arrowhead lake. When
we started Lhis project we installed s pump on the outlel of Snake Lake to
pump about 17 gallons per minute into sn adjacent wooded area to stop ocut-
flow. Then 22 wells were installed to monitor groundwater quality and to
measure groundwater levels to got some idea of what effect pumping water
oul of Unake Lake has on the proundwater regime in the area.

The lake was at one time a bass, panfish, muskie lake. Many winter kills
reduced it to 2 mud winnow, fathead minnow, stickleback lake. 7o begin with,
the w s were installed, water samples were taken for water quality determin-
ations, and infiltration tests were run to determine how fast we could put
water back into Lhe seil. Tn 1908 we began monthly monitoring of the lake
itgelf. The soil is typically sandy. The lake is basically an expression
of the groundwater table and the infiltration ftests indicated that permeabll-
ities were between 229% and 1125 gallons per day per square foot. In additi
bottom sediments were sampled to measure nutrient leaching potential.

The phosphorus content of the lake water averaged about .5 parts per
million and the phosphorus content of groundwaters was between .01 and .03
parts per million. Chiorides in lake waters averaged about 35 parts per
miliion; chlorides in groundwoters averaged about 2 parts per million.

A bepcre disposal field was prepared in 1969 about 1500 feet east of
the lake. The lake was pumped at that time for 2 weeks, 12 hours a day at

2,400 gallons per mirute. During the two-week period we vumped about 65
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acre-ft. of lake water. The lake had a totzl volume of 90 acre ft., 50 we
pumped out about 2/3 of the lake volume and dropped the lske level 3 1/2
feet. From the pump to the disposal field fabric tubing was used.

In 1970, we enlarged the Tield to 17 acres; 1.7 miles of shallow ditch-
es were installed in the field with a road grader. These ditches were con-
toured so that water stayed fairly level in all of them. We pumped from
2,250 gallions per minute to 1,150 gallons per minutes during a f-week pumping
period against a head of 42 to L5 feet. The lake level dropped 11 feet. We
had quite a bit of sludge from the lake in the field which settled into the
ditches. At the end of the pumping period we had about a foot of wet sludge;
upon drying the sludge was 1 inch thick. Some compaction along the shore-
line occurred as the result of lowering the lake water level. At the end of
the pumping pericd a groundwater mound had built up under the disposal field.

Before pumping the average lake chloride content was 35 parts per mil-
lion. During and shortly after pumping the lake chloride content was 17
parts per million., Eventually the lake chloride content rose to 35 parts
per million probably because of leaching from the bottom sediments. The
lake finally filled in the spring of 1971. Hitrogen levels before pumping
were about the same as those measured after the lake had refilled. 3Since
pumping, the phosphorus content has been about 1/2 of what it was prior to
pumping indicating that we did leach botiom sediments encugh and dilute the
water enough to remove a considerable amount of phosphorus.

In general the conclusion on the Bnake Lake project is that whereas we
were not able to remove nutrients to low enough levels to prevent nuisance
blooms or to bring oxygen levels back in the winter we did remove consider-—
able amounts of phosphorus. Flushing operations for 5 or more years would be
probably required to bring phosphorus levels to non-nuisance levels. Duck

weed growths were almost eliminated.

The total cost of the pumping operation was about $5,000 not including
the cost of monitoring. TFuture plans for Snake Lake are to utilize 1t to
try out nutrient precipitation with aluminum.

REHABILITATION OF THE MARION MILLPOND
Ed Brick, Wisconsin Department of Nstursl
Resources, Chief of Water Regulation fection

The Marion Millpond is located in northern Waupaca County in a part of
Wisconsin which is hilly and has a sand-clay seils complex. It is a dairy
farming area where many of the farms are poing out of operation and properties
are being acquired for recreational activities. The stream in question is
the north fork of the Pigeon river. Tt is a trout stream. “he site of the
Marion Millpond dam is on a rapids that supported a naturally cececurring wet-
lands adjacent to the river. The dam holds a pond about 100 acres in area
with a maximum depth of approximately 12 feet. The dam was built in 1856
and has been rebuild several times.

Before we arrived on the scens, the local folks in Marion had acquired
the dam from the miil owners and were trying to mansge the pond. They were
remcving tree stumps which were abundant in the bottom of the pond. hey
were mechanically harvesting aquatic plants, In the winter time, to solve

the winter kill problem, they plowed the frazen surface of the lake to en—
hance light penetration to keep the aquatic plants actively producing oxygen.
They siso had sccomplished some dredging at the head end of the pond in an
effort to concentrate the high quality waters entering the pond.

The problems at the Marion Millpond were winter kill, excessive plant
growbth, and stumps. When we arrived at the pond, the City of Marion had
already lowered the pond level somevwhat so we were aware of the large number
of stumps. Ancther problem that we discovered as we went along was that
there were many point sources of nutrients that tended to enrich the waters
and support the growth of aguatic nuisance plants in the water. Our initial
objectives were to demonstrate ways to manage the Ilittoral zone by employing
the techniques of dredging to remove the organic so B!

il down to mineral soil
which we knew was a poor substrate for aquatic plant growth. In addition
Lo dredging we desired to demonstrate placing gravel blankets over the mill-
pond bottom. We intended to use plastic sheeting in combination with the

sand and gravel blankets on the bed of the milipand. We desired to demonstrate

how to get at the point nutrient scurces in the watershed to try to
the rate of enrichment of the water.

ow down

A Marion Special Millpond Committee had been formed. It was composed
¢ members of various svortsmen clubs, civie organizations like the Lions
Club, and also members of the City Council.

What we really demonstrated In Marion was how to bring technical assist-—
ance and some dollars together with a very active local group to accomplish
o poal of miilpond rencwal.

14 understand more about
reation is extremely

and surveyed the
ished 2 program that included dam modifica
of stumps, bottom Lreatment, park development,
watershed point sources for nutrient treatment, and monitorineg. We lowered
ithe botiom of an existing masonry arch opening in the dam, and enhanced the
dralnability of the dam sgo that the lake could be drained. Some sediment
did move downstream ns the result of tLhe drainage. BRBecause the sediments
were underlain by marl we were never able to completely dry the sediments
and we had to wail until winter when the millpond froze before moving eauip-
menl.  Black plastic sheeting was lald and gravel was placed on it. The
gravel blanket wags found to be deslrable lor fish. Few agquatic plants have
grown on the trealed portion of the millovond bobtom since the millvond was
relilled.

We conducted a botto Ing program so we ¢
the soils and the contours of the tottom., This inft
important to dreinability. We also examined the dam
plant community. We
millpond dralning, r

erable extent at the
e is a pood indicator of the
preal amount of local interest to see
sful completion. You should orpan-
sing potential. Thereafter there
seussion botween the local organization and all
topethe There must be a veview of all the in-

We learned that yvou need to orpanize to a cor
lecal level, 1 (b ory
of the locs tak
one of these projects through to
ize in a manner that includes Tun
must be a great deal of ai
of Lhe experts you can p
formation you can oul your hands on reparding the resource wvou are concerned
with followed by a listing of the problems and of the options that may be
employed to solve these vroblems. The people of Marion are very happy with

sincerity
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the results of the millpond renewal. The total cost of the project was
$86,000 Federal and $30,000 local.

WAUPACA URBAN RUNOFF
Jim Peterson, Water Chemist With the
Inland Lake Demonstraticn Project

Ancther phase of the Inland Lake Demonstration Project is a study of
urban runoff at Waupaca. Several studies in the nation, including ones in
the Twin Cities area, have shown that large concentrations of nutrients,

suspended solids, oxygen demand materials, and coliforms in urban runoff {

attain levels near those which are present in raw sewage. TIn addition,

fair amounts of chlorides, pesticides, hydrocarbons, and hesvy metals are 1

incorporated in urban runoff washed from the streets. 'The substantial
concentrations of nutrients, oxygen demand and cother materials, cocupled
with the large volumes of runoff has led to the recognition that urban
runoff has a very high potential for pollution and degradation of surface
water quality.

Studies at Cincinnati, Chio, among other places, have indicated that
even rain water in urban areas is sufficiently degraded that it contains
nutrient concentrations which are sufficient, in theory at least, Lo pro=-
duce algal blooms. The studies have alsco Indicated that suspended solids
in urban runoff would come close to that in raw sewage. Chemicul oxygen
demand of runoff is often on the order of 1/3 that in raw sewape. Inorganic
nutrients and coliforms runcoff often are roughly in the order of 1/10 those
found in raw sewage. Available data for nitrogen and phosphorus inputs from
a watershed study on lLake Mendota showed that urban runoff came close to
having the same phosphorus output characteristics in pounds per acre as the
output characteristics from manured lands. About 17 percent of the phosphorus
was contributed by urbasn runoff.

We note two facts from available studies: 1} Phosphorus content of wabers
is of prime interest because 1t has been indicaloed as possibly a commonly
limiting nutrient. This is fortunate, because techniques are available for
control of phosphorus whereas techniques for the coentrol of carbon or nitro=-
gen or some of the other nutrients are not so readily available. 2) Most of
the studies have been conducted in large cities and to extrapolate studies to
small cities may be difficult.

Qur study is aimed at protection of water guality. We plan to charac-
terize the urban runoff of a smaller Wisconsin city which we hope would be
typical of the Upper Great Lakes region. We will compare our study with in-
formation from other cities in order to stre hen the general data which is
available so that the observed effects of urban runoff can be extrapolated. {

For the specific site we are working at we will be comparing urban "
runoff inputs of nutrients and other components with the groundwater and

rainfall, and then go on to determine the relative importance of the urban

runoff to water quality characteristics observed in lakes and to determine

what controls might be expected and what these controls will achieve. The

transport of nutrients, oxygen demand materials, suspended solids, and

chlorides via urban runoff ig of prime interest, but other components also
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will be measured. The specific sites that we are considering are Mirror

and Bhadow lake basins which are 10 and 3% acre lakes within the city limits

of Waupaca. The urban runoff constitutes the bulk of the surface water flow

into thesge lakes. A single basin drains into Shadow Lake and 2 smaller basins
drain into Mirror Lake. These are primarily residential areas of varying
populsation densities. The 2 lakes are showing signs of creeping eutrophication;
nuisance algal blooms, serious DO depletions, and fish kills. If the urban
runoff can be shown to be the likely cause of the deterioration, control measures
such as diversion or whole or partial treatment for the runoff can be Implemented.

Because of the extreme variations in the composition of the urban ranoff,
it takes a fairly detailed study to adequately characterize runoff. We have
gaging stations that the U.S5.G.8. is operating on 211 3 storm water basins,
and are taking water samples at intervals varying from 10 to 30 mimutes through-
out the veriods of runoff.

Bhadow Lake is 35 acres in area and 35 feet deep. It iz a hard water
lake which has had a trout fishery. There is a single storm water outflow
from & 100 acre drainage basin., The drainage basin is mostly low land with
low population density. There is a 30-inch sewer pipe which empties into
a diteh which apparently was a trout stream.

Mirror Lake is a 10-acre, 40 foot deep, seepage, hard-water lake which
is adjacent to Shadow Lake. There are two storm-water basins, the first is
about 40 acres with primarily residential development of roughly 10 persons
per acre population density. On this basin there is a bubble gage in the
storm sewer which was calibrated by running fire hydrant water down the shreet
in the middle of the night in order to get good data. This basin will be
sampled on 10-minute intervals, The second basin is about S-acres in area
with residential development. The U.S.G.S8. has a V-notch welr and a continous
recording gage in this basin. On this site there will be continuous flow data
and sampling. Along with the urban runcoff study itself we are cellecting in-
formation on precipitation, groundwater movement, and dry fallout additions
of nutrients in the basin.

This project started in January 1, 1972. The end result will be a
study which can be used to direct action to solve this particular runoff
problem and will provide a basis for making decisions concerning water
quality in other small urban settings in the Upper Great Lakes region.

A RESQURCE-PROTECTTVE APPROACH TO SHORELAND DEVELOPMENL,
INCLUDING INNOVATIVE PRIVATE CONTROLS FOR
RECREATIONAL LAND DEVELOPMENT
Steve Born, University of Wisconsin, Project Leader

It is natural that we be concerned about shorelands because shoreland
use has a direct impact on water quality. Shorelands are important as a
rexcurce in their own right because they are unique ecclogic habitats and
moreover because they impart special scenic quality to a lake shoreline.
The way we use a shoreline and the way we develop a shoreline relates to
subsequent recreational water surface use conflicts.
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Our major lake problems are water quality degradation, shoreland de-
terioration, and surface water use conflicts. These are inseperable by-
products of shoreland use and development patterns. In Wisconsin, where we
have almost 1 million acres of inland lakes, we have come to realizc that
our lake and shoreland resources are not inexhaustible. These resources
are severly taxed in many areas, particularly close to the urban environ-
ment, and lake use (at least in Wisconsin) is expected to quadruple by the
year 2000. We have demand for lake frontage and lake useage sky rocketing
and a relatively fixed resource base —-— the classic Malthusian dilemma.
This poses some tremendous challenges and problems to natural resourcc man-
agers both now and in the future.

We are especially concerned, as part of the Inland Lake Demonstration
Project, with shoreland real estate develovment. We arce funded by an eco-
nomic development agency and many areas in the Upper Great lakes Region
have little potential economic base except for their recreational resources.
Tis inevitable in many situations that development is going to take place.
We should certainly identify those areas where we wish development not Lo
take place. We should be concerned with puiding the nature and location of

development so that the result is pood development. There are people of a
prescervation persuasion who would object and say there is no such thing asc
good development. But T think there is.

Past development of shorelands has largely involved simple parceling

of lukeshore properties. 'This kind of perimeter development sometimes ex-
pands outward concentrically from the lake bul seldom allows human pressurces
Lo be focused on the back lands. Instead pressures arc directed to ihe im-

mediate shoreland which are the most sensitive part of the eco-systen and

the most prone to problems. What we ure supporting is a new kind of develop-
ment that inlegrates back land resources that are not intimately associated
with lake frontage to Lhe water.

Other results of traditional und conventional shoreland development have
included the destruction by man of shoreline vegetation, topography, and
other natural values in his rush to occupy the lakeshore. We are all familiar
with the lake which has been so completely developed by rings of civilization
that piers stick out like tooth picks minimizing water surface for recreatlionnl

purposcs. Many of yesterday's lakeshore developments have become today's rural
slums. Many of the values that attracted people to the lakes have been destroyed

In Wisconsin, we have had difficulties getting a handle on these problems!
We recently undertook o study in the Upper Great Takes region area to find oul
what has been the rate, mangitude and nature of shoreland development in
northern Wisconsin. We used tax assessors records and rccords in the register
of deeds office. A statistical survey is being made county by county of the
rate at which development is taking place on different kinds of lakes, of
what the nature of that development has been, and of what is the parcelling
procedure. The objective is a factual accounting of where we are today.
liopefully, this will serve as the basis for formulating intelligent public
policies. These could take several forms. They could include more stringent
parceling or subdivision requirements, strengthening shoreland development
controls, etc. We would like to document where the problems are most serious
today in Wisconsin and gel comparable information from region to region as a
basis for programming. TFurthermore we are interested in evaluating the kind
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of information which is available locally so they might be incorporated in

a shoreland development data bank. A dynamic inventory which keeps pace from
year to year with the kind of land development taking place 1s what is needed
in order to make strong well-documented decisions regarding the disposition
and use of shorelands. Also, as we gather this information we are concerned
with providing some guidelines for land developers regarding new tastes and
new markets to afford a realization of the economic potential of shorelands.
A by-product of our study is a comprehensive list of shoreland property
owners who can then be surveyed and you gather information regarding what
their roles have been in both development control and lake management.

We still don't know what the relative magnitude of piece-meal small-
scale land subdivision is in contrast to large-scale land developments
around lakes. As I indicated this morning, our concern has been focused to
date on larger recreational developments because there has been a great ac-
celeration in their number and more and more companies who own large tracts
of land are looking for new profit centers and opportunities to diversify.
This is a trend of the future. This kind of development requires carefully
planning and designing and a well organized management device, perhaps a
homeowners association.

We are trying to introduce new shoreland development concepts. These
include a variety of design ideas. One concept involves substantial set-
back distances around lakeshores to preserve the natural areas around the
lakes. Another concept involves the clustering of development around the
lake to minimize the amount of land which is disturbed. By going to cluster
subdivisions you get more open space for back-land recreation activities such
as hiking, horseback riding, nature walks, etc. This tends to rclieve the
pressure con the lakeshore property and disperses development to the back-
lands.

The design and planning process includes several steps. The first
step is a site inventory, an evaluation of the soils, water regime, vepgetation,
topography, geology, scenic assets and ecological or scientific qualities of
an area. The second step is a suitability analysis, i.e., how can what's
there be best used, matching the landscape characteristics with the require-
ments for a particular use. For example, to use septic systems, we need to
know how deep the water table is, how deep it is to bedrock, percolation rates
of the soils involved, and the slopes of the land. We need to delermine
the kinds and amounts of planned recreational facilities and their locations
and interrelationships. We are concerned with the recreational carrying-
capacity concept in an effort to reduce land and water use conflict.

Design aspects are constrained by economic considerations. There
are a variety of cash-flow models which allow developers to test the ocut-
comes of wvarious development alternatives. We can get a fix on what kinds
of financial trade-offs are involved for different designs.

Doug Yanggen, University of Wisconsin,
Extension Service

The past few decades have witnessed a rapid growth in the demand for
recreational land, and the natural beauty of lakes and their water-oriented
recreational opportunities have resulted in increased subdivision of
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lakeshores into buildin g lots. The conventional pattern of developing a tier
of lots on the immediate shoreland continues. But, new concepts in recrea-
tional development are appearing. These planned recreational complexes have
both individually owned building sites and common open space and facilities.

Lakes can be buffered by not developing the shoreline. Individually
owned lots can be grouped into attractively located off-shore clusters. This
allews the shoreland to act as a buffer between the water and land absorbing
some of the pregsures of use., Shorelands as natural preservers of water qual-
ity trap nutrients and retard erosion. Preservation of the shoreline buffer
in its natural state also conserves the unique scenic values of the lakeshore.
Another feature, particularly of the large-scale developments is that in addi-
tion to the traditional watpr oriented activities we may find such things
goll courses, horseback tralls, play filelds, and other recreational faci
Typically these facilities are linked by commonly owned greenwnys. The resi-
dential clusters in turn can be linked with each other with shared recreational
facilities as well by a network of commonly owned greenws providing access
te all parts of the property. This then is the general kind of developmeni we
are talking about.

a8

ties.

The automa~ic property owners associabion can provide a mechunism Cor
ities to which indivi-

maintaining and managing the common open space and facll
dunl lot owners have common ripghts., Tt can also administer architectural and
environmental contryols in the Torm of private zoning through decd restrictions
Lhat are designed to preserve the amenity values of the development.  Anid
finally, if necessary, the association can be a mechanism to provide servic
to the individual lot owners and to the development as a whole. The automatic
property owners asscciation, an incorporated non-profit orpanization, operaloes
under recorded Tand agreements. These agreements nrovide ~h Lot cwner io
automalically o member of the association snd subjlect to his share of Lhe ox-
penses ol the association's activitles. The advanlages of an assoclation are
sharing of property rights and expenses moking possible maintenance and manoge-
ment of diverse facilities.

Open space can be used fto protecl the scenle wvalues of woods, hillzides,
2rvation of the undnvolaped strip Lhe sho
line oreserves Lhe appearance of the shoreline and hel 1tain wator al-
ity. 'the profit the subdlvider foregoos by not deve bhe high value
shoreline property can be more than compenszted for by the increased value of
more numerous off-shore lots., Clustering lols on sultable toerrain reduces
tand improvement costs and converts wetlands, steep hillsides, and other dif-
fieult to develop features into scenic asselsz. Thoughtful planning and de-
sipn which consider the resource values of the larger landscape proeserve

the charscter of the environment while enhsncing property values.

€3 e

ers and wetlands. Pr

What are some of the problems which are assoclated with this kind of
development? Planned recreational development with both individually owned
lots and commonly owned open-spaces requires several things. First of all
waintenance and management of common properties. Secondly control of indiv-
tdual lot development and finally special provisions may be required for
nceded services. The extensive common properties will obviously require
maintenance and management. Open spaces will require mowing and cleaning
up. Some of the recreational facilities will have to be coperated and supe
vised. Individual lot development would have to be supervised to insure
compliance with the general plan of development. Control over the type of

)

structures to be erected would be necessary Lo insure the correct setting
and architectural harmony. Proper instailation and maintenance of nrivate
sewer and water supply systems, measures for interior drainage, and)erosion
ontrol, ete. may also be necessary The basic point is that plans for the
physlical layout and development of tn@ recreational complex should be related
to the consideration of the means for providing services 5
managing the common proverty, and contiolling ;r13;Ze iog §2i2§2;m;:;.and

In analyzing the role of a property owners association in these matters
alternstive and supplementary mechanisms for dealing with potential problems
should also be considered. There are 2 principal types of collective action mechanisms
whi exist cach capable of perlorming several of these functions. The first is
publ action hased upon the volice ar taxing powers of either general purpose
mits of government or special- purpo%@ districts. The szecond, is private action
through o property owners assccisition based upon covenants and restrictions appli-
:able Lo the land within the development. Jo single agency, whether the property
owners assoclation or any one of the various governmental units, can deal with .
all problems. Some funclicns like the need for surface water regulations where
you have an overloaded luke and you have conflicts between the véviouﬂ water
users can be adequately met only by public action. Othe s, such as maintenance
of commonly owned private property, can be performed only the the property
owners assoclation. A number of Tunctions such as provision of services ﬁnd
control of individual lot development can be performed either by the property
owners association, special-purpose units of government, or goneral pﬁrnése
governmental units.

~}

The authority of the property owners association to perform the various
reguired funciions and charge Fur thelr costs dorives from the declaration of
covenants and restriction.  Prior to o 1ling any lots the developer records
thig document which applics to all Lhe lands in the developm&nt.V The decla-
ration announces the intention Lo create a feneral scheme of private regula-
tion thal integrates the residential clusters with common 1y o%ned onen—gnace
recreational facilities. Fach parcel or tract is thereby sub cted to cer—
tain covenanls, restriciions, eascuenis, and assesoments. The same declara-
Li§n assigns Lo the properiy owners asusocistion affirmative powers that perw
toin to common properties, Lo enforce the negative covenants and collect the
a%@ sements provided for.  The associatlon, in administering the provision
of the declaration, ucts as the repregentative of cach lot dwner and exer-
cises, his right to enforce them apainst every other lot owner. The recorded
declaration ls also referred in Lhe deed of conveyance to each lot.

The amenities of a well designed complex can be imparied if individual
lot development does not conform to the general plan.  Some kind of private
zoning through restrictive convenants is, I think, an important part ’of de-
velopment. Approval of building plans by an CV“hltecuurql committee of the
property owners association is typlcally required. The Committee can withe
hold approval if the exterior design materials or color of the building are
not in harmony with the general surrcundings. There are other kinds of en-
vwronm@rta1 controls that can be imposed through private restrictions. Many
of these same items are coversd by public regulations or could be. The ad-
vantage of private restrictions is that they can include controls not cov-
eéred by public regulation.




NATION-WIDE SURVEY OF LAKE REHABILITATION
LEGISLATION AND PROGRAME
Jon Kusler, Rescource Congultant,
University of Wisconsin

Explicit statutes authorizing local units of govermnment or State agencles
to protect, manage, or rehabilitate lakes are rare. Existing State programs
are often undertaken pursuant to broad powers such as those authorizing an
agency to manage State waters or wildlife. ©BScme agencies acting under broad
mandates have dredged lakes, made duck ponds, etc.

There are many programs underway that affect the use of lakes, but they
are often Tragmented among many agencies. Communication between agencies is
limited. This lack of explicit powers and fragmentation has discouraged comprehen-
sive lake protection, management and rehabilitation efforts.

States will probably need new legislation to qualify for Federal partici-
pation under the pending Clean lLakes Act. Needed legislation might include
regutations for indirect non-point sources of pollution such as agricultural
runcff, urban runcff, sepiic tanks, road building, etc. There is often leg-
islation on the books pertaining to point sources. Other legislation is needed
expressly authorigzing lake protection and rehabilitation efforts by local gen-
eral purpose units of government, special-purpose units of government or
Stale agencies. Tnereased control ¢f shoreland uses Is needed to protect
water quality and wildlife. UVew methods for financing lake rehabilitation
muest be provided. Financing formulas should recognize both the benefits of
lake management to private shoreland owners and to the general public. Costs

should be charged to benefited individuals.

Both States and local units of government have programs related in some
manner to lake proteciion. State activities are often concerned with water
uses nhat directly affect the water. Local activities are usualily concerned
with shoreland activities.

All States have some kind of pollution control agency, although most
programs are not concerned only with point discharges. Some Ptates like Iowa,
explicitly prohibit discharges of wastes into lakes; others prohibit discharges
of wastes into special lakes. Agencies in some states have begun to adopt
gpecific pcollution regulations.

Forty-eight States require permits for dredging and filling and other
alterations of navigable waters. A few States, like Nebraska and North
Dakota, prohibit or regulate the draining of lakes. Thirty-five States
authorize State agencies to investigate and make recommendations concerning
lake water levels. Forty-nine States regulate the construction of dams.
Yorty-three States reguire permits for application of pesticides or chemicals

for weed control.

There is very little specific legislation authorizing local units of
government to regulate land use for the protection of lakes, but most cities,
counties, and towns have broad zoning and subdivision control powers. A
number of States have adopted legislation authorizing local units of govern-
ment to adopt special shoreland regulations. All 71 Wisconsin, and a number
of Minnesota counties have adopted shoreland regulations.

) There is a falr amount of lake mans, lation but little restorn-

tion lepislation. Foriy-two States permit State agencies to coﬁ:ivucféd;m;pa
Fo?ty—4ight States authorize agencies to stock fish and maintain~h;bi£qt o

Thirty-three “tates aulhorize agencies to stabllize lake banks aﬁd‘%r5;§én
areas. ~i“ort,y ates permit agencies to trest waters for week andValpa;Lcon-

?rfl. Twenty—eicht States asuthorize agencies (o dredge or other ’
SROS.
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Only a fow iates expressly authorize lake management by local units of
goverment.  Several fitates, like Washineton and Indiina, authorize local units
of ﬁngrnment Lo construct dams and control water levels, and permit uhé E
beautifMention of waterways by counties and municipalities. Heveral States
@uvy aranted soll and waler conservalion districts broad powers that could
%noludw dredeing of lakes and powers to rehabilitate wate} bodies, Conne&t—
tcut has adontod 2 slation authorizing special lake nuthoritics to c&ntrél

) Only Michiegan has expliclt legislation anthorizing the creation of lake
%mprmvenmnt districts. Their statule he Interesting élements that misht be
anorpmrxtod into statules of other Stat The statute places the hu;dﬂn ’
of nebion on Lhe loecal units of government or lakeshore owners and vf%eswthwm
n formal mechaniom for undertaking loke rehabilitalion activitice HThP h
¢ permits /% of the frecholders ownilng lund abutting o Take fo z;(vi.iivion
4 loest unit of government, Lo form a lake tmprovement district oy o ool ﬁnff
of sovernment may, on its own initiate, create o lake imorovement i ‘vtl /
The D§purtm@mh of Conservalion may also petition to creute auch 4Ixtrimti
;ukg j@provoment Vsiricls have very broad powers: they may improve the ke
including Laking necessary sleps Lo romove and dispose accuﬁ]:téﬁ mnt@riu]w>/
from dredeing, ote, / -

stata

striet

Michipan lake dmprovement
(;IH;I j;)(?Otwwllﬁsmtl;(j(\i i(;@j!})f?:;:';vuj'l,ix{::z% “”Vvsrqmn‘ﬂ unit member {other tl}fxn

‘ 3 AT, county drainapge comminsioner, and o vepresentative
Lhe Department ~f Conservabion. The steps involved in a i,&ly-;(- improve-
ment program are as Coilows:  First the board determines the scope of‘tﬁe'

Joel and - assessment district Lo inelude all bencefitted

properly cwners, aothe board revuinsg o professional cenplineer Lo prenaré
a Fe?sibi!ihv repo and make economic studies, The board holds & public
hearing on proposed project and notice is given to all affeeted
owners. T they d le, ufter the hearing the project isg desirable, the
board approves it. Local assessors of these affected units of government
prepare an asscssment role for the board. Hearings are held and an assessment
role I ndopted. Payments may be scheduled in one to thirty installments.
these specinl ascessments constitute a lien which is colliected much J1ike taxes.
The board is empowered to issue bonds and to receive gifts for restoration
projects. The board takes bids to raise immediate operating funds., The
Department of Conservation has the power bto Intervene at any time in a pro=-
Ject to protect the public interest.

are controlled by n bourd composad

Losperdal
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SHORELAND MANAGEMENT EDUCATION PROGRAMMING
Doug Yanggen, University of Wisconsin,
Extension Service

The basic purpose of our Inland Lake Domonstration-Project's management
educational program is to provide a better understanding by the public =o
that they can cope with lake problem solving efforts. The audience we have
in mind is lakeshore property owners, local governmental officials, and the
general public.

There will be two kinds of products associated with the educational
package under preparation. The first iz a primer on lakes and lake problems
and the second is a slide-type presentation for use by local resource tech=
nicians. The narrative for the slide presentation will duplicate at a less

detailed level the primer. An initial series of programs over the educational

telephone network, which is a party line connecting all counties in Wisconsin
Lo the Madison campus, will be used to familiarize local resource technicians
with the program and then individual slide sets and copies of the primer will
be sent to each one of the 50 listening locations. We hope to have a dry run
with the technicians and local governmental officials and a substantial pro-
gram this summer while the people are on the lakes is scheduled for about
mid-August.

Basically the primer is in b4 parts., The first part describes the fea-
tures of a typical lake and gives some general insight into the complex,
ecologic processes which occur in lakes. The watershed, water cycle, origin
of lakes, water movement in lakes, food web and other concepts are discussed.
The second part describes lakes problems and corrective measures. A major
concern deals with the processes that impalr water quality, mainly sedimen-
tation and eutrophication. In-lake management techniques test by the Inland
Lake Demonstration Project and other agencies are discussed. The second part
also describes how the ghoreland can be protected to preserve water quality
and the landscape environment and further suggests how boating controls and
surface water regulations can reduce water conflicts that arise with increas-
ing lake use. The third part describes lake related problems and presentg
a variety of ways to deal with lake problems., The fourth part suggests
sources of information and where local units of government and interested
citizens can go for assistance.

We hope through our combination of education techniques we will be able
to raise the interest of the people in the State for managing lakes and to

improve the decision-making process as far as lake problem solving is concerned.

PROGRESS OF MINNESOTA'S SHORELAND PROGRAM AND
ACTIVITIES IN LAKE DEMONSTRATION PROJECTS
Michael J. Hambrock, Division of Waters, Soils and
Minerals, Minnesota Department of Natural Resources

Lakes and streams are two of Minnesota's most valuable natural resour-
ces. Rapidly expanding recreational needs, as well as increased agricul-
tural, domestic, and industrial demands for water, must be satisfied from
a fixed natural supply. The economy of many areas is dependent upon the
fate of water bodies and their shorelands. As man is drawn to shoreland

areas, he often creates problems, such as water pollution, over-crowding,
unwise development, destruction of fish and wildlife habitat, and the im-
pairment of natural beauty. Scattered cabins and resorts are built to form
continuous ribbons of buildings along lakes and streams. When prime lands
immediately adjacent to the shore are in use, a second tier of cabins is
often built behind the first, As land values rise, lots with water frontage
are subdivided into smaller parcels. Frontage lands with steep slopes, high
groundwater, and flooding conditions are platted and put to use in spite of
their unsuitability for development. Uncontrolled lake and stream develop-
ment may ultimately result in blighted recreational areas. Action is being
taken now to meet these problems and preserve our waters and shorelands for
future generations.

The 1969 session of the Minnesota Legislature passed the Shoreland
Management Act amending Minnesota Statutes 1967, Chapter 105. It requires
each county to adopt a shoreland management ordinance to help combat these
growing problems.

Because of the importance of shoreland management to all the citizens
of the State, the legislature also directed the Commissioner of Natural Re—
sources to establish standards and criteria for shoreland development.
These standards will serve as minimum guidelines for county shoreland man-
agement ordinances which must be adopted no later than July 1, 1972. The
Commissioner is authorized to enact the statewide standards into ordinance
form for the counties which do not meet this deadline.

The shoreland management standards pertain to the shorelands of nublic
waters located in unincorporated areas.

"Shoreland”, by statutorv definition, includes lands within 1,000 feet
of a lake or 300 feet from a river or stream. In certain cases, the limit
may be defined as the watershed divide wherever this divide occurs at lesser
distances than the statutory limits of shorelands.

"Public water" is defined by statute as any bodv of water capable of
substantial beneficial public use. TFor the purposes of this program this
can be interpreted as any body of water which has the potential to support
any type of recreatiomal pursuit or water supply purpose. Manv of the
state's lakes and streams are so small that thev probably will never be
developed for recreational uses. For this reason, and to simplifyv the ad-
ministrative load, a lower size limit of 25 acres for public waters was
established. Only streams draining an area greater than two square miles
need be included in the program.

No single solution will solve all the problems associated with shore-
land development., A varietv of land use controls are needed to deal with
the major causes of the problems. The goals of the shoreland management
program are to coordinate land uses, to encourage development which is
compatible with the shoreland resources, and to discourage development
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which is not. The approach, then, is to establish a set of land use con-
trols which will guide shoreland development for the benefit of both the
counties and the residents of the State as a whole. These controls include:

1. Regulations governing the tvpe and placement of sanitarv and waste
disposal facilities;

2. Regulations governing the size and length of water frontage of
lots suitable for building sites;

3. Regulations governing the placement of structures in relation to
shorelines and roads;

4. Regulations governing alteration and preservation of the natural
landscape; and

5. Regulations governing the subdivision of shoreland areas.
As required, on July 1, 1970, the Commissioner of Natural Resources

promulgated the Statewide Standards and Criteria for Management of Shore~
land Areas of Minnesota.

The Division of Waters, Soils and Minerals worked closelv with several

State agencies in formulating a preliminarv discussion draft during the first
quarter of 1970, These agencies included the Minnesota Department of Health,

the Pollution Contrel Agencv, the State Planning Agencv, the Department of

ficonomic Development, the Department of Agriculture, the Soil and Water Con-
servation Commission, other divisions of the Department of Natural Resources,
and representatives of the Universitv of Minnesota. Legal advice was obtained

from the Attornev General's office and representatives of the State of Wis-
consin.

A series of 18 regional information meetings were held at 9 locations

in the state in April 1970 to acquaint public officials and the general pub-

lic with the proposals for the shoreland standards. The Division prepared

a slide presentarion to illustrate the new proposals, and several staff mem-

bers attended each meeting to answer questions.

" As required bv law, a public hearing was held on April 29, 1970. Testi-

mony presented at the hearing and a testimonv received in the mail up to
Mav 13, 1970 were considered in the evaluation of the final draft of the
standards.

The standards were designed to provide adequate protection for the
state's waters, but still be flexible in their application to various re~
gions of the state and to various local physiographic conditions. For
these reasons a public waters classification was incorporated into the pro-
gram, as well as several variances and exceptions to allow for unique prob-
lem areas. The public waters classification consists of three classes:
Natural Enviromment Lakes and Streams, Recreational Development Lakes, and
General Development Lakes and Streams. A temporary designation of "criti-
cal lake" was assigned to any lake which did not clearly fall into one of
the three classes under the criteria used for the classification.

Basically, these standards summarized by lake classification are as
follows:

Natural Recreational General
Land Use Control Environment DNevelopment Development
Sanitary Facilities (Dept. of Health specifications for construction)
Setback from water 150 fc. 75 ft. 50 fe.
Zoning Provisions
Lot Size 80,000 sq. ft. 40,000 sq. ft. 20,000 sq. ft.
Water Frontage 200 ft. wide 150 ft. side 100 ft. wide
Building setback 200 ft. 100 fr. 75 fr.

Approximately 1,600 copies of the Statewide Standards have been dis-
tributed to public officials. Copies for the general public are distribu-
ted through the Documents Section, which is now in its second printing of
the standards.

The process of classification was begun on a county by county basis
immediately after the standards were promulgated. Priority was given to
counties which requested it. The entire State was completed bv October 15,
1970. Data for the classification were obtained from the Minnesota Lake-~
shore Development Study and Department of Natural Resources records. The
classification was based upon physical characteristics (size, shape, depth,
soils, vegetation, etc.) and developmental characteristics (seasonal homes,
permanent homes and resorts). Existing development was weighted quite
heavily in the classification, since legal constraints dictate that newly
enacted zoning standards must be reasonably consistent with the established
pattern of development.

A total of 9,667 lakes were classified. These consisted of lakes over
25 acres in size and not completely within municipal areas or the BWCA. A
percentage breakdown by class of the initial classification follows:

Natural Environment 85%
Recreational Development 12%
General Development 3%

The Natural Environment categorv is inflated because all lakes under
150 acres were initially placed in this category due to a general lack of
information regarding there suitability for development,
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Manv of these smaller lakes have been subsequentlv reclassified as
countiesyhave proceeded to review their preliminary classifications. Manv
of these smaller lakes have also been identified as heing mostlv or com-
pletely drv and have been dropped from the scope of the program.

At present the approximate percentape hreakdowns for each class are
as follows:

Natural Environment 557
Recreational Dovelopment 307
General Development 5%

Tf lakes under 150 acres are excluded from these totals the percentage
breakdown is:

Natural Environment
Recreational Development
General Development

To date 45 counties have (inalized their preliminary classilications.
Approximatelyv one~third of the requested classification change requests
from these counties have heen for more restrictive controls., Most of these
changes were from Genvral Development te Recreational Development.

Twentv—{ive additional countics are in the process of reviewing their
preliminary classifications and we cxpeet to have them finalized by Julv 1.

An interesting bv-product of this classification review process has
been an expansion of the classification svatem. In ltasca County, for ox-
ample, there were numerous Natural Environment lakes bekbween 50 and 150
acres in size that were generally suitable for development and would gual-
ify for Recreational Development status. Also, the countv felt that the
required 200 foot setback on these lakes would result in mass variance re-
quests because along most of their shorelines the 200 feot sethack would
not allow for reasonable use. llowever, the county as well as the DNR felr
that these lakes werv quite fragile and could quickly become overdeveloped.
Because of these factors, two subcolassifications were developed requiring
in one case the same lot area and frontage standards as the Natural Environ-
ment classification but with a reduced scthack of 100 feet, and in another
case, the [rontage requirement was expanded to 00 feet, the sethack was
reduced to 100 feet and all other standards remained the same as for Natural
Invirenment lakes.

This approach is very encouraging to sce because it is leading us in
preciselv the direction we want to go. That is, sctting a special set of
land use controls tailored te the unique characteristics of an individual
lake.

T the past two vears the efforts of the Shoreland Unit have centered
on contacts with countv officials and in the preparation of shoreland in-
formation materials. Our stafi has attended over 120 meetings with countv
officials in over Fifty counties. The informational materials include a
guide for prospective buvers of lakeshore property, an explanation of the
classification svstem, explanation and bhackground information on the rules
and regulations, and a guide ocutlining implementation procedures for countv
shoreland controls.

. a8

To date sixtecen counties have enacted shoreland controls in compliance
with the statewide shoreland standards. Several of these ordinances have
instituted more rigid controls than were reguired. These more stringent
controls are usually found within the sanitarv provisions of the ordinance
and are composed of improved inspection and enforcement mechanics and in-
creased soil absorption sethacks.

Although only about 207 of all Minnesota counties presentlv have ac-
ceptable shoreland ordinances, approximately 507 of the total number of
lakes classified in the State are covercd bv these ordinances.

The staff of the Shoreland Unit s now in the process of reviewing
cleven additional ordinances. TF these ordinances meet the shoreland re-
quirements the total percentage of lakes covered hv shoreland controls will
he raised to 657, Our present projection is that bv Julv 1, 50 counties
containing over 757 of the state's classified lakes will have acceptable
shoreland controls.

As mentioned previously, there (s suflficient cvidence rhat the in-
creased pressure on our public waters is creating a varietlv of social, ecco-
nomic and environmental problems.

One readily definable ramification of this increased pressure is n
greal influx in the number of requests from lake improvement associations,
municipalities, sportsman's organizations, other groups and from legisla-
Ltors and individuals for investigations of conditions in lakes and flacrors
af fecting themy investigations that would Tead to recommended solutions and
action programs that would provent continued deterioration of problem lakes.

It is evident that there i3 a need to deal with increasing demands
for action to stwiv, recommend and implement programs {or lake imnrovement
Lhrough rehabilitation and restoration projects.

Most of the reguests are referable to one or more of [ive general tvpes
of situations.

L. Problems related to excessive growths of water plants and algac.
Such growths occur normally in many lakes but are enhanced by in-
creasing the fertility of the water and eompounded bv activities
of man. Domestic pollution and agricultural runoflf are often im-
portant factors. Another aspect of this problem is development of
hest methods for controlling growth of such plants where this is
due to natural fertility or where added fertility is not control-
lable.

2. Other water guality problems associated with human activities, such
as private waste disposal by cess pools and industrial pollution.

3. Problems of water levels and fluctuation of levels. These are re-
lated to the size and topography of the watershed, nature of lake
inlets and outlets, abundance and flow of underground waters, land

drainage and other types of human use and development of the water-
shed.
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4., Problems of sedimentation and filling of lake basins. This may
occur as a result of soil erosion from the watershed and from
natural filling of lake basins by deposition of remains of plant
and animal 1ife on the bottom.

5. Problems arising from alteration of shorelines and bottom contours,
especially by improvement of shorelines for human use, Development
for one type of use -- such as swimming -- may be at the expense of
other kinds of values —— such as production of fish and wildlife.

It is obvious that there are no general and universal answers that will
apply to these problems in all of Minnesota's lakes but there are certain
general typical situations on which more information should be gathered so
it can be applied elsewhere.

Lakes on which there are known or reported problems have been identified
primarily from Department files. Major classes of these problems are as fol-
lows:

1. Eighty—-eight lakes have had blue-green algal blooms that have been
severe enough so that shoreline propertv owners have paid for con-
trol of algae with copper sulfate in at least two yvears. In recent
years permits have been issued for the control of larger aquatic
weeds with herbicides or by cutting on about 200 lakes. In addition,
records of the Division of Waters, Soils and Minerals indicate that
there are at least five lakes with severe weed problems and 31 lakes
with associated water quality problems.

2. Seventy-one lakes have been noted in Division of Waters, Solls and
Minerals files to indicate they presently have or have previously
had specific problems related to water levels, Some of the water
level problems are associated with excessive drainage, some with
deficient inflow to lakes and some to outlet problems.

3. There are also 23 lakes which Division of Waters, Soils and Minerals
files indicate as having sedimentation and siltation problems. These
problems may result from shoreline erosion and subsequent deposition
of materials in lakes and from silt and sediment carried into the
lake by surface runoff, watercourses, or by artificial systems such
as storm sewers and drainage ditch systems.

4. A 1968 report on Sewage Disposal Facilities in Minnesota prepared by
the PCA indicated there were 72 lakes that were so situated that they
could be fertilized by wastes (mostly partly treated effluent) from
municipal sewage treatment systems. In many instances these lakes
are known to have weed and algae problems.

The legislature in 1969 and again In 1971 recognized that there is a
need to deal with problem lakes.

In Chapter 1139, Sec. 38, Subd. 7, 1969 Laws, the legislature provided
funds for locally sponsored lake improvement projects by governmental units
and non-profit organizations and associations eligible under guidelines es~
tablished jointly by the State Planning Agency and the Department of Natural
Resources.
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In Chapter 3, Extra Session Laws 1971, funds were reallocated for the
continuance of the 1969 authorized program.

Attention has been given to the development of guidelines for adminis-
tering and directing the program on problem lakes. Generallv these guide-
lines include the following:

1. Selected projects will be funded bv the state at 507 of the local
share of the project cost.

2. Other governmental grant programs should be included whenever Possi-
hle.

3. Award of lake improvement grants will in manv cases, be contingent
on the ability and willingness of the local unit of government to
institute land use controls for the watershed.

4. FEligible applicants include

a. established regional authorities
b. local units of government

5. Projects will be documented and results evaluated to determine the
degree of improvement. These results will be useful in evaluating
similar lake improvement proposals.

However, it is obvious that more is needed than just guidelines to a
program of projects. It will be very difficult to establish accurate guid-
ance without some fortheought and planning. The tvpes of goals and objectives
to be achieved under a program of problem lake projects must be developed.
These goals should determine desirable levels of lake character use and man-
agement. Goals are needed to draw attention to the range of lake problems
and to the range of possible methods of solution. This effort must also draw
attention to programs of preventative measures as well as corrective measures.
Consideration must be given to how this program can and will be coordinated
with existing management responsibilities of the State agencies involved. Tt
is very difficult to establish meaningful guidelines for administering such
a program and establishing eligibility of parties to participate unless there
is comprehensive information regarding the nature and definition of lake prob-
lems, the number of lakes with prohlems and the possible solutions to the
problems. One recommendation has been for a State "team" that would define,
survey and analyze problems on various lakes in varving environments through-
out the State.

This team would then report on the analysis of problems relating to
various physical factors, i.e. water levels, qualitv, over development, etc.
The reports would contain a factual account of all aspects on the problems
and when possible include suggested alternatives to solve the problems. The

Primary purpose, however, would be to delineate the problems and analyze the
causes and effects,

A program to solve identified lake problems would be developed consis-—
tent with state policy and management programs, Such an approach should lead
to an established program of resource management, perhaps similar to those of
the state shoreland and flood plain management programs.
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