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FOREWORD 

The Water Research Center of the University of 
was established of encouraging, supporting 
nating research aJ 1 aspcc water resources. Amon€'; 
Lhe more urgent waLer resources problems requiring additiona] re~;earch 
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this is belng published by the 

held the North 

thus being 

of Mlnnesot,;-l., St. Campus 
obtain references 

the 
Manftr;ement 
University 

;, north 

Anon. 19'(:'. 
L968-June 1972. 

Ion Heport, 

Unrkr:; Landing and Problem'~ .Born, 
Universi ion. 

Klessir;, 
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Problems. Un 

, ,T. II . 
the lin! 

\hscom~.ln Lakeshorr; 

ancl Le,,­
on. 

'['hi s Bulletin 
and 

overview 

of 11isconsin. n"ports were presented 
tiyities, seLected awl development act,ivities, and 
shoreland management Pro,] were deser loed in­
volving inactivation of nutrients, nutrient exclusion/dilutional 
pwnplng. rehabilitation of small , urban runoff, characterization 
pri vate for recrelltiorml land development, devcl 

rehabilitat ion legislatIon and progrllms. 'I'he progress of ! s 
activities in Lake demonstration was described. 

Alum was used succe:-;sfully chemical inactivation of nutrients in 
an overfertiJ izeCl sInall lake in Wisconsin. pumping resulted in 

was 

in redueing phosphorus content . Plastic 
combination with sand and gravel 

used to control aquatic 
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recreational developments, it was suggested that 
owners associ ation can provide a mechanism for maintaining the 
common open space and facilities to which individual lake 
common rights. A nation-wide survey disclosed expl 
lng tha.t a local 1mit of government or State agency 
ject, manage, or rehabilitate lakes are rare. 
Minnesota Legisla.ture passed the Shoreland Management 
county to adopt a shoreland management ordinance 
blems. Considerable progress has been made in 
of that 

Eutrophi­
! Nutri ­

Lep;islation 

*Lake renel-ral! *Shorel and 
improvement associations/ 

Lakeshore properties 
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PROCEEDINGS OF 
INLAND LAKE 

1NTRODUCTTON 

The objective of Conference was to disseminate information con­
cerning inland 1ake renelva1 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 renewal and related activities, and 3) a showing of a Project Docu­
mentary Film. The afternoon session focused on selected shoreland manage­
ment and development ilctivities. 

The program of the Conference is given below: 

Morning 

9:00-9:30 a.m. 	 Registration 

9:30-9:40 	 Welcome Gene Holl~enstein, Dir., Div. of Waters, Soils & 
Minera1s, "Ii nnesota Department of }/atural Resources 

9: 40-10: 15 1. An Introduction and Overview of the Program of the 1n­
land Demonstration and Shoreland Management Pro­
ect of Wisconsin S.M. Born, University of Wisconsin, 

Proiect Leader 

10:15-10:30 	 Coffee 

10:30-10:55 	 2. Reports on Selected Lake Renewal activit ies 
a. Chemical Inactivation of Nutrients - Tom Wirth 

10:55-11:10 b. Nutrient Exclusion/Dilutional Pumping - Tom Wirth 
11:10-11:35 c. Rehahilitation of a Small Flowage, People Part of 

Environmental Action Programs, Marion Millpond ­
Ed Brick 

11:35-11:45 d. Waupaca Urban Runoff Study - J.O.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 ~anagement 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 

2:20-2:30 b. 	 A Study of the Rate, Magnitude, and Nature of Shore­
land Development in Northern Wisconsin - Doug Yanggen 
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2:30-2:50 Nation-wide Lake Rehahi l,pgisla­

tion and Programs - Jon Kusler 

2:50-3:10 Coffee 

3:10-3:40 5. Siloreland Hanagcmen l~ 
Yanggen & Steve Born 

rrogramm ing - Doug 

3: 40-4: 10 ProgrE'Ss of Hinnesota' 
i Lake Demonstrati 

Shorel and Program ;lncl Acti 
prte; - Hike lIamhrock 

The Conference <Jas e;ponsorcd Ninnesot" llerartmen N"tnral 
sources; Division or Waters, Soi 1 and r<\ineral,' ilnd \,Jatc'r [{('SO\lrcc',; 
Center, University or The fol1OlJing nersons 
gram planning Commi ttee Confert"nce: 
of Natural Resonrces and Wil [iam C. Wnlton, r 
Eighty-tHo reople tended the Conference; Ii of Conl'c;rt"ncz' icip:l11ts 
is given at the til is H,,11(·[ i 

Of'I'" 1 RI~~lARKS 

11011 c'n"te 
Rce;ources 

We are very pleased to "iLl! t-\lat-c'Y RC'sC':lr('ll 

Center, Univt::rsitv of Minn('~:;(1tn (n SpnllSOYillg 

of hliscnn:.; lB 

on 1 n i ;'lHd 

Lake Renewa 1 and ShnreLLIlcl t. TIl(' ing LO 

primari.1y a presentation hv from the 
State of WisconsIn. 

In recenl our 
increased arId diverse 
future years will 
most v,,] resource. 
froom 1 

sportsmens organizClt.ions, 
investigations of concliti 

recommended solutions 
ioralion of probl lakes. 

I "'Jnt to introduce vou to proj I <'CIder of 
the lnland Demonstration I'roj 1.Jisconsin. has Ph.D. 
from the Shell Oil 
Company on exploration geologist. The D('mollstr;ltion 
Project Sl million eet funded bv Lakes ReglollHI 
Commission and I am sure \Je "ill all bl' t interested in the in­
formatioll that Steve his people have present to you todav. 

lakQS in hrlvc bcC'n 
uses. 'j']lerC) i 

hrinR greater and 
Because of til 

and dt"ler­
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certainly one of the more important problems. It has taken a number of 
years for lakes to become degraded and they cannot be reparied overnight. 
In order to develop some 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

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 5-year life. Of our early project efforts, one of 
the most promising has been chemical activation of nutrient using alum, an 
aluminum salt. This simplY an extrapolation of techniques used in auvan­
ced waste-water treatment plants. By applyin~ alum to a natural lake setting 
we hoped to remove phosphorus from lhe lake involved. 'L"tlis has been accom­
plished in only one other place--in Sweden; ours was the first test of this 
concept in the United states. 'rhe test was conducte{l 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 T'lany suggestions 
of generally favorable short-term resulls. But, this technique is in an 
experimental stage and it needs long-lerm assessment of its effectiveness 
and environmental consequences. We have expanded this prof?,nun to three 
other limnological settings and we will be conducting addi+,ionrtl studies on 
this prOmising lake renewal approach. 

A second activity which we began early in the prop:ram involved dilution 
and nutrient exclusion at Snake Lakc, in northern Hisconsin. 1'his is a lake 
which has received treated and partly treated sewage effluent from a now 
inoperatlve treatment plant for a peri od of some :,() years. 'rhe 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 elsewht're and we were 
int~resled in seeing whether or not we could dilute that lake using high­
quality (low in nutrients) groundwater from the adjacent groundwater aquifers 
and reduce lhe nutrient levels in the lake below those necessary for nuisance 
aquatic vegetation. appears that we conducted a large-scale leaching 
test with the sediments in the lake and we have n0t ,;een the most opportun­
istic results. 

Anolher early activity was a management dr,monstration project, which 
had a dual intent. On the one hand we were concerned with demonstrating 
vari ous techniques for the rehabilitation anel management of small flowages 
and mill ponds. Secondly, we were concerneu wilh how to involve local in­
terests in environmental improvement programs. At the >!arion millpond in 
central Wisconsin, which had a typical suite problems. we were trying to 
provide some supplemental funds, some , alone; with inputs of 
interdisciplinary technical advice people in renovating the 
mill ponel wI! i had been degraded many years. Generally, 
the projecl involved the littoral activities made possible 
by fluct,uations of water levels. and hundreds of 

millponds and fl owages, many of which are now uetriments lo the community 
but which can be readily converted into recreational asse+,s. This then is 

people part of environmental action programs. We have a corollary program 
going at a lake in northeastern Wisconsin where we are attempting to 
implement the problem-solving process Working with a property owners asso­

ion on 11 60-acre lake in Forest County. Here we are testing whether 
or not we can provide some short-term teChnical expertise in terms prob­
lem definition, develop some remedial alternatives, get the people organ­
ized to conuuct this management activity, and execule the program con­
junction with them. 

Other activities we have been engaged in recently involve mec 
aeration or circulation systems to aerate and oxygenate lakes. We 
concerned with bolh hypolimnetic or lower-level mixing of lakes 
anatomy largel:r to achieve water quality improvement and for fish 
ment tlurposes. There will be two of these aeration pro,jt:cts in nrogress 
in the future. The Department of Natural Resources our 
concerned with the['e kinds of activities for a number of 

Another problem chat at'fects many of our flowages anel in 
both vlisconsin and Minn",~ota is the excessive growth 

Mondeaux Flowage in the Chequamegon National 
in, we were concerned with manal!,ing littoral zone 

by drawing down the impoundment and attempting to ] imit pJ.ant 
freezing littoral zone. This is an outGrowth 
undertaken by our Department of Natural Resources earlier the 
flowflge. Unfortllnately that, fflcility washed out durinp: period 

We fire trying to pick up where they le('(, orr. 

we have been concerned with involves lake ueepenitlg 
at lempt to consolidate seeliments. W", rccogni zed for 

sure you have, that the cost of dreriginl; is prollibi C 

wou.Lri be del'.'irable i" we could ,levise much cheaper 
deepening lakes. The idea of removing the water from 

seuiments are ;illowed to compact has some viability, and 
l-seal field test of this ae+.ivity on :l 00,,; lake in 

OnE- of our conclusions is tlled; we s)could 'Je 10okinp: 
has more inorganlc sediments. We should also poinl out 
activities T am talking about will be b.vailable in the 
reports in the not too distant future, in the next year or 

f, there wi 11 be a much greater explanat ion of what is in-
simply tryinl; to give you some overview of our project activities. 

technical studies that we conducted on each uemollstration lake p;en­
erally lack longevity that most researchers would like to have before 

arrive conclusions. '['he studies we routinely conduct at each of 
our or 11 lake sites include limnology and water chemistry, hyelrology 
anel hydrogeology, aquatic 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 we were concerned with determining what the most effeclive 
of alum would be for maximwn removal of phosphorus from the lake water, 
simultaneously minimiz.ing the danger to various aquatic organisms. He 
conelucted some toxicity tesls help us answer this question. 
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In our lake renewal activities we are also conducting topical studies 
related to lake problems. On the one hand we are with problem 
sources. We arc studying urban rlIDoff in a small Lypical sands-plain town 
in central Wisconsin in cooperation with the U.S. Survey. Urban 
rurlOff is a real emerging water quality problem, doc­
ument the problem and to determine f there is some possibility of correct­
ing the pro[)lem by altering the arrangement of storm COllununities 
elsewhere can then capitalize from the knowledge and experience gained in 
this demonstration. 

We are a] so taking a look at nutrients and sentic f'ls many 

you are aware, some of the large-scale real-estate 
being dropped on the Jandscape have some very serious ramifica­

tions. One of the questions whlch is continuously raj possibility 

of pollution from septic tanks, or nutrient additions tanks. 
We are deal ing wi th prob1 em that to some local Governments affect 

a $~)O million increase in tax: base; there is concern for improved 

factual basis on which to predicate decision makinrj. 

Early in our activities we undertook a survey. This study iG 

l.ooking at corrective measures. 'I'lle idea was thaL information 

avaj l.abl on large-seal e dn;dging experiences, like of Engineers 

acLivi ties on the Great Lakes and Upper ~ll. very little 
information was availal)le on wrlRt happens to the 
feet of lake frontage or the person who 
lake. f'lfter surveying 
hand book for dredging - ­

We are nit i.at lng an aquat ic plant manD.p;('ment 
cerned wi t.h chemical treatments [lut rat~her with phYl, Leal 
We are t.rying get an inventory of what hal~ been has 

undertaken Guch activities, eosts, and wlw.t 
We hope to prepare a cook-book on 

One of the spin-on's from our 
the high degree of complement.ari ty 
work and basic researc11 projects. We 
excjting avenues for basic research,) and research 

results in our activities. 

Now let me shift my remarks 

phase of our activities. '['hi.s 

at articul ating lai<eshoreland related 


reduc ing t.he environmentally 

development.. We are noL necessarily 

ply saying that we feel we ;ohould 

development on the landscape. 


we want to rlispen,e 

recreational pressures in a region. 


only 
institu-

We conducted a variety of backp;round 
few exa.mples. One of earlier was a 

}:; nds of thingstions and controls for lake maintenance 
of usinghave ] ake property owners been do Lng? Wha L are the 


homeowners associations and some fairJy novel deed restr.i to 
 resource 
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protection? We have so tried to get a Ii LIe better understanding of 
what UGers are looking for through a variet.y of recreational user demand 
and land development preference surveys. 

As it relates to Clhoreland development, we have ooked at the avail ­
able recreational housing options. What kinds of pre-fab uni ts are on the 
market today? "'hat kind,. of unit.s will be available in the near future? 
What kinds of aiLernati there for waste di.sposal for recreational 
developments? We are involved in a number of shorel.and development demon­
stration projects. 

We are taking a increaSing number of large-Gcale develop­
ment s, their effec t s landscape, and associated sociological and 
economic impacts. developments are sub,ject to a greater de­
gree of regulatory because we feel they provide economies of 
scale in terms of design, we have focused our enerf',ies in this 
area. Large-scale are "oing -be growing importance in 
meeting the lakeland ,jemands. business is highly competitive. 
If you ean get one a shOw-case development the ground 
one can hope to force to ernlLlate the action. With thi s in mind, 
we undertook cooperaL large land developer, a timber com­
pany with hlmdreds of acres of 1 aXlds in t.he Upper Peninsul a of 
Michigan, in an effort. development could be made with minimal 
env.i ronrnental impac L • Lract in northern Wisconsin we con­
ducted site analysis and planni activities which in­
corporat.ed Game new new concepts wi th refcard to large-scale 
developmen t around luke s. H(' concurrently performed a number of market i-ne; 
surveys and some prellnri feasibil i arHl.lysfcG and put together 
a legal framework so of resource-protect lve devee 1opments 
ean be perpetuated throup;h resuJ of this kind or desi that 
you] eave 75 percent of 
20-25 percent. return on inv,""tment. private corporation in thiG case 
has not exercised the developing yet because the depressed ec­
onomic si tllati on and because internal corporate decisions. However, 
at the point in time when t.hey decide to develop. are going to move away 
from conventional gridrling f lakeBhores and instead to something in 
line wiLh our desien. 

At present time a shore land managemenL educational program has been 
started which is aimed at reaching the public and building the kind of 
support and lmderstanding for sound waLer resource programs which you must 
have if plans are to be effectively implemented. We ant1cipa"~e reaching 
Gome 10,000 directly concerned individuals duri ng the first year I s work. 

A number of our studies have dealt with some very controversial policy 
issues; one touched on shoreland development in northern Wisconsin where we 
are concerned about the rate, nature and magni t.ude of development. We would 
like to document Lhe kinds and amounts of land parce11Ing that are taking place, 
to provide a factual basis for new policies and programs. There has alGo 
been a study conduct.ed on artificial lake building and land subdividing whieh 
is very sensiLive political issues :in Wisconsin, as well as elsewhere in 
the Upper Great Lakes region. 

A multi-state waste disposal regulatory review has been completed with 
emphasis 011 the kinds innovative systems which are available for disposing 
of wastes in the rural environment. We have also campl eLed r. nat.ion-wide Gur­
vey of various States I lake prot.ecLlon and rehabil Hation legi slat ion programs 

9 
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preparatory materials ()r sug­
for lake 

getting Feiler,,} 
with the monumental Job of ion wl,ere necessar·y. 

A'l so tlle Inland 

nn the one h:,md, 
and i nvol vement CLe, Q (lUi' 

He think We have 
ini Liateo 

gram people, the 

in Q 3-county areQ 
guiclelines for land 

I owap;c. n'lr 

:,:ub,,!, 

at i 0rl pt·of~riJ.rJl::-l 

we fel t we hQri missed , [lUl. WI ttllrl ) 01' 

surprised to see 2 or devC' 1 opt...'rG incorporate 
Qnd other private \,,,1),0,j about. 
en tire land development ; in one CQse backinl~ 
ri vcr and creatinG bufferi DE shclrc land and ~;()mc 

Another 
t,he 
thaL our 
jects has stimulated 
we have made ,oome contribut 

count les ~i,nll 

the years. 

wi 

shore-

in anotller case 	 from wet 18.nds. 

land and resourc:e management. 
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Where do we (';0 from here? t.o complete our 
ment of different lakes and to continue report the results 
to potential users. But unlike some seek perpetual funding, 
we have death wish targeted for ,June that point in time, we feel 
that the project should be insLi t.ut.ionalized because it has been shaWl') 
be successful; and if not sllccessful, s!1ou'ld be discontinued. If 
this kind of an approach, bringing together expertise from the Department of 
Natural Resources and Universities some seed monies, is Q w8,y of 

shorelands, we t.hinki 
is the people of the ben­

attemptlng 1,0 get 
base of the Upper 

cm1UCAL rENTS, 
tJlJ'I'rnENT 

are nutr lent tr.9.p,~. 

a Lake most 0 l' the 
dies and sett') 
out of the 

must b(: stopp,;(j f,LtOle\' ()j' 

cal, 

,alUJn 

inac:tivaLion Ill' 

"We' aren't harm:inr:. 
one that isn't 

onr:-Lerm effectiv('ne,~s. We 
be exact ,in Horseshoe 

of 

intermi	ttent, outlet and 1 L nutrients 
c:heese and butter t.he watershed. 

c:losed 	in 196) after :oeveral From 
operated with a tiled discharge 
Horseshoe lake. The lake was bass pan fish lake 
fish kills in the winten, 1961j, and 1966. 1'11e dissolved was 
essentially depleted in the winter of 1969-70. The lake suffered nuisance 
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algal b] ooms and copper sulfate was used 1 until the present 
attempL to algae. Blooms were common the winter as evi 
layerint; in Alum was choos(m of iLs widespread 
waste water catlon. 

The alum 
toxiciLy Lo 

Almn and the lab with 
Several 
and fly 

in j n,r~; 

million 

and 

of dd and respect ivdy 
, 80 percent l' 

alum also co Lor, decrer,sed 

Rainbow fingerlinp;~3 wer'C' Lu clUS,'-lP;CS (J [' 


the to xi C-L of' ~ c:vc<Ls. 1I11lpv w(:r(~:' 


Green 

toxicity alt;ae. 


The lake was treated wj th includinr: 
drwns in which WrIter are 

and the hike surface. ion, a 20-1'oot 
work boat. with 

e;allon drum 

was divided into 
wi th that almn was 
treatment water Cl!lrity doubl cd. 
inches rainfall and water 
slowly improver]. 

There was about 
SlJmmer of treatment. after 
subsequently roturned 

t.cmporary dec: rease in alkal i 
recovered. There was no increase in only 

As far as the i Lion of 
winter of 1970 and 1971 c:ontent 

frornthe surface f the Previous 

four futun-, or 
alumi.nllIn. OIH" 

a "oft-waLer 

in, 
E:nake Llike and pumpinp;. 
received s(~wagc: vi11aGe 

groundwatl'T lcvc 1 

L(1ke b(j~:; on regime in 


, p,:Jnfish, mlJs1de winter 1\:i1.1s 
nnow, stickl_cback 1'0 bc:~ln with, 

quality determin­

f.~r(rundW(]rtel· 

we re between 
sediments were 

water .5 part" per 
.01 ':md . 
Darts per 

; chlorides mlllioll. 

prepared in 1969 feet east of 
time for at 

the twn-week about 
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acre-ft. of lake waLer. lake had 
volume 

total volume of 90 we 
pumped out about 2/3 and dropped Ute] ake 1/2 
f'eet. From the pump field fabric tubing was used. 

In 1970, we enlfl,rged 17 acres; t. 7 
es were install ed in the with a road grader. These 
toured so that water stayed fairly level in all of Lhem. 
? ,250 gallons per minute 1 gallons per minutes 
period against a head of feet. The 
had quite a bit of sludge from the lake in the field whirlh 
ditches. At the end of the pumpi period we had about a foot 
upon drying the sludge was 1 inch thick. Some compa~tion along 
tine occurred a2, the of lowering the lake water leveL end of' 
the pumping period groundwater mOlmd had built up under the fi cl d. 

during a 
lake level dropped 

Before pumping 
lion. During and 
parts per million. 

lake chloride content was 
lake chloride 

per million 
lake finally fill 
were about the 
pumping, the 
pumping indicating that 

per mi ­
was 17 

parts 
The 

pumping 

the 
water enough ~onsiderabl(" amount of 

In general the conclusion on the "nake Lake 
were not able to remove nutrients low enough levels 
blooms or to bring oxygen levels back in the wintel' we consider­
able amounts of phosphorus. Flush i nr; operations for 5 would be 
probably required bring phosphorus level s to non-nUL Duck 
weed growt,hs were e1iminate,1. 

The pumping operation was "bout ,000 not including 
the cost Future plans for Snake Lake are to it to 
try w~th aluminum. 

'1'he Marion is located in northern 
Wi scons in which and rn,i s,md-clay 
farming area where many the farms are ,=oing out. 
are heine: acquired f'or recreaLional actlvitips. 7he 
the north fork of Pigeon river. Tt is [t trout 
Marion Mi 11 pond da.m on a rapid"; that supported a naturgJ.ly occurr 
lands adjacent the river. 'l'hc dam holds a pond about in 
with a maximum of appnlxima.tely 12 feet. in 
and has been rebuild several times. 

scene, acquired 
the 

Before 

removing Lree 
meohani 

owners 
were 

and were They were 
abundant 

trying 
in 

had 

They 
were aquatic plants. to solve 

llj 

, 

the winter prob.! em, they plowed the frozen 
penetration to keep the aqua.t pI 

accomplished some dredging at the 
high qua.lity waters 

Marion )!;illponrl were 
When we arrived at the 

I ake to en-
producing oxygen. 
the pond in an 

excessive plant 
of ~arion had 

sand 
how 
the 

vIe to use plast 
1 hi ::wkets on the bed of the 
the point nutrient sources 

enriehm"nt of thp water. 

Mi llpond CornmiLt()e 
cHlortsmen ('lubs, 
of the C1 ty 

r t Wflo) comno"'cd 
like the Lion:; 

with 
iUl1 was hrinf~ technical assist-

very i VC'oup to :loeomplidl 

C'x.i~;j,IIlf~ m.:-t:3vnry .'.tr"ch 
dam :'0 thnt 

the re;;ult uf' 
were 

L. wa[', placed on it. 
r'L'W aquat i 'C n 1 an j s 

irlce the mi11DoDli 
rp 

(:onc:idcr:,lble extent at tlie 
of 

was 
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the results of the millpond renewal. The total of' the project was 
$86,000 F'ederal and $30,000 local. 

WAUPACA URBAN HUNOFF 

Another phase of the Inland Lake Demonstration Pro,ject a study of 
urban runoff at Waupaca. Several studies in the , ine] ucling ones in 
the Twin Cities area, have shown that large concentrations of nutrients, 
suspended solids, oxygen demand materials, and col f'ormc; in urban runoff 
attain levels near those whicb are present raw sewage. Tn addition, 
fair amounts of chlorides, pesticides, hydrocarbons, and metals are 
incorporated in urbar1 runoff washed from the GtreeLs. snb"t;antial 
concentrations of nutri ents, oxygen demand anrl other material , coupled 
with the large volUJlles of runoff has led to the recognition urban 
runoff has a very high potential for pollution and degradation surface 
waLer quality. 

at Cincinnati, Ohio, among plac inrlicated that 
even rain water in urban areas is sufficiently degraded that it contains 
nutrient concentrations which are sufficient, in theory at , Lo pro­
duce algal blooms. The studies have also inri i that solids 
in urban runoff would close to that in raw sewage. oxygen 
demand of runoff is often the order 1/3 that in raw Inorganic 
nutrients and coliforms runoff often are roughly the order' of' 1/10 those 
found in raw sewage. Available for and phosphor'",; inputs from 
a watershed study on Lake Mendota showed that urban r'unof'f' cam(' "lose 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 urban nmof'f. 

We note facts from available studies: 
is of prime interest because has been 
limiting nutrient. This is fortunate, 
control of phosphorus whereas techniquer; 
gen or some of the other nutrients are not 
the studies have been conducted in larr:e c"i :::.nd 
small cities may be di fficult. 

Our study is aimed protection of' water quality. 
terize the urban runoff of a smaller Wisconsin city which we 
typical of the Upper Great refSi We wiLl 
formation from other cities in order to strenf,then 
available so that observed effeets of' runoff 

For the specific site we are working will be 
runoff inputs of nutrient and other components with the groundwater and 
rainfall, and then go on determine the relative import"mee of the urban 
runoff to water quality characteristics ob"erverl 
what controls might be expected and wbat controls 
tnmsport of nutrients, oxygen demand s, 
chlorides via urban runoff i'5 of prime interest, but 

of waters 

or nitro­
) Most of 

studies to 


to charac­
would 

II. 

urban I 

will be measured. The specific sites that we are considering are Mirror 
and Shadow lake basins Which are 10 and 35 acre Jakes within the limits 
of Waupaca. The urban runoff constitutes the bulk of the surface water flow 
into these lakes. A single basin drains into ShadOW Lake and 2 smaller basins 
drain into Mirror Lake. These are primarily residential areas of varying 
popu.lation densities. The 2 lakes are showing signs of creeping eutrophication; 
nuisance algal blooms, serious DO depletions, and fish kill s. I f' 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 be implemented. 

Because of the extreme variations in the composi of the urban runoff, 
it takes a fairly detailed study to adequately characterize rlIDoff. We have 
gaging stations that the U.S.G.S. operating on all storm water 
and are taking water samples at intervals varying from 10 to 30 minut,es through­
out the periods of runoff. 

Shadow Lake is 3'5 acres in area and 35 feet deep. is a hard water 
lake which has had a trout fishery. 1'here is a sin/7,le storm water outflow 
from a 100 acre drainage basin. '1'he drainage basin mostly low land with 
low popUlation density. There 3~-inch sewer pipe which empties into 
a ditch which apparently was a trout stream. 

l/firror 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 

acres with primarily resirlential development of roughly ]0 perc;ons 
per acre population density. this basin there is a bubble in the 
storm sewer which was calibrated by rlIDning fire hydrant water down the 
in the middle of the night in order to get good data. basin will be 
sampled on 10-minute intervals. The second basin is 5-acres in 
with residential development. The .. G. S. a V-notch wc.i r and It 

recording gage in thi basin. On this site there will be continuous flow data 
and sampling. Along with urban runoff study itscJ f we colJectin.l": Ln­
formati on on precipitation, groundwater movement, dry addi t ions 
of nutrients in basin. 

Thi s proj ect started in January l, 1972. The resul t wi 1 
study which can be used to direct act ion Lo solve ttli s parti cnlar runoff 
problem and will provide a basis for making decisions concerning 
quality in other small urban settings in the Upper Great region. 

A RESOURCE-PHOTEC']'TVE APPROACH S][OREL.AND DE\n'],OPMr;N'[', 
INCLUDING INNOVATIVE PHIVATE CONTHOLf) 

HECREA'I'IONAL LAND DEVELOPMENT 

It is natural we be concerned about shorelands because shoreland 
use has a direct impact on water quality. are impo r'tant rw 
rexource in own right because they are ecolofCic habitats ilnd 
moreover because they impart special scenic quality to a lake ine. 
The way we use shore} ine and Lhe way we develop shore} ine relates to 
subsequent recreational water surface use conflicts. 



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 I million acres of inland lakes, we have come to reali~c 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 expecterl to quadruple by the 
year 2000. We have demand for lake frontage and lake use age sky rocketing 
and a relatively fixed resource base -- the classic Malthusian dilemma. 
This poses some tremendous challenr:es and problems to natural resource man­
agers both now and in the future. 

We ar" especially concerned, as part of the Inland La],e DemonsLration 
Project, with shoreJand real estate develoDment. He are funded by an eco­
nomic development agency and many areas in the Upper Great Lakes Jiefeion 
have little potential economic base except for their recreational rCE'ources. 
1ts inevitable in many situatiom; thal (lpvelopment is going to take pl 
We shoul d certainly irlenti fy tho,;e a,"eae; where we wish (!evelclDment nut lo 
take place. We should be C'oncerned Hith !,;uidinf' the nature and location of 
development so that thc result is 1':0or] development. Ther"e are people of 
preservation persuasion who w()ulcl obJect :lnd say thcrp ie) nu 511('h thirH~ 
good clevel oDment. But 1 Lhink thpre is. 

PasL development of shurelandc, has ]:l.rr':ely involved ,;imple parcelinl' 
of 1akeshore pr()perties. 'Phis kind ()f perimeLer (!eveloDment sometimes f'X­

pands outward concentri cally from the I <Ike but selrlom cllluws human Dre,;,;urcs 
lo be rocuseli on the back lands. InsteaJ Dressures are direcLed Ln the im­
mediDtc' shoreland which are the rno,;t sene>itive part of Lhe c('o-s,JsLern awl 
the most prune to j)roblems. What we arc supportinr: is a new kind of develon­
ment that inLerrate" back land resources thai, are not intimately m;sociatccrJ 
with Jake fronLar:e to Lhe HaLer. 

Other results of tradiLional :md cunvenlional shorclanrl rlcvelopment h'lVe 
included the desLructiun by mall of shoreline ver':"Lation, tupofcraphy, and 
other nat ural val u"s in hi,; '"USll to occupy Lllo lakeshore. We:1 roe all famil i aY" 
Hith the lake which hac; bcpn so completely developed 11y rinlcs of civilization 
Lhat piers sLick nut like tooth picks Ylinimizinl, water surface ror recreaticlfl:-cl 
purpoc;e,;. Hany of yesterc!ay's lakec;hor"e develoDments have b"come today'" rural 
slwns. r,lany of the val (lCC; that attracted people to Lhe l"kes have been decltr·oyed 

fn I-iic;conc;in, wc have h'H! rlifficultiec; icetting a handle on th"se problems! 

We recently undertook a stu<ly in the Upper Great Lakes rel~ion area to fimi out 

Hhal has been the rate, Ilnnr:i t\1(le and nature of shoreland rlevelopment in 

nortllern Wisconsin. We used tax assessors recorJs and records in the register 

of deed,; officp. ,~,;tatisLical ,mrvey is br'inf; made county by county of the 

rate at Hhieh (!evelopment is takinlc place on different kim!s of lakes, of 

Fh:l L the nature ()f that rkvelopmenL has been, and of what is the parcell ing 

prllcedure. Thc obJective is a factual accounting of where we are today. 

l:ope1'ully, this "ill serve af; Lhc basic; for formulating intelligent public 

policies. 'l'hcse could take 2,everal forms. They could include more stringent 

parcelinr: or subdivision requirement", strengthening shoreland development 

controls, etc. I-Ie woul(1 like to document where the problems are most serious 

~oday in Vlisconsin and gel comparable information from region to region as a 

basis for programming. Furthermore 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 is 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 OHn 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 carefluly 
planning and designin~ 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 arolmd 1akeshores to preserve the natural areas around the 
lakes. Another concept involves the clustering of development armmd the 
lake to minimize the amour;t of Lmd which is disturbed. By going lo cluster 
subdivisions you get more open space for back-land recreation activities such 
as ]:iking, horseback riding, nature walks, etc. This tends to relieve lhe 
pressure on the lakeshore property and disperses development to the baek­
lands. 

The design and planning process includes several sLeps. 'I'he first 
step is a site inventory, an evaluation of the soils, water regime, vefcetation, 
topography, geology, scenic as set sand ecological or scienti fic quali ties or 
an area. The second step is a suitability analysis, i.e., how can what's 
there be best used, matching the landscape characteristics wiUl lhe 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 determine 
the kinds and amounts of planned recreational facilities ami 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 out­
comes of various 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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Ni\'l'ION-WIm~ SUHVEY 01" LAKE REHABIT.I'l'ATION 
LEGISLATION AND PROGRAMS 

Explicit statuLes authorizing local units of government or Stat,e agencies 
protect, m1lllage, or rehabili Late Jakes are rare. Exi st ing State programs 

are often lmdertaken purs,uant to broad powers such as those authorizing an 
aGency manage State waters wildlife. Some agencies acting under broad 
mandaLes have dredged lakes, made duck ponds, etc. 

There many programs lmderway that affect the use of lakes, but Lhey 
are o:ften fragmented among many agencies. Communicat ion between agenc:i es is 

imited. Thl lack of explicit powers and fragmentation has discouraged comprehen­
l"ke Lion, management and rehabil itation efforts. 

Sta.tes will probably new legis] at ion to qua.ll fy for Federal partic i-
under the pending Clean Lakes Act. Needed legislation might inClude 

recul for indirect non-point sources of pollut i.on such agricultural 
runoff, urbac:t rlmoff, septic tanks, road building, etc. There is often leg­
islation on the books ning to point sources. Other le[l;islati.on is needed 
expressly authori lake protection and rehabilitation efforts by local gen­
eral ill1i 1,s 0 f" government, special-purpose lUli ts g'0vernment 

!1geneies. control of shoreland uses is needed to protect 
quality for financingl rehabilitation 

be provided. l"inancing formulas should recogni.ze both the benefits f 
management. to pri vate shore'l al1d olroers and to the general public. 

be charged to benefited indi vidua.l s. 

noth 'md local units of government have programs relaLed some 
m!l.nner to lakc' protE'ction. State are ol'ten concerned wi th water 
uses directly affect the actlv.lt are usuaLly concerned 
with sh()re~land activit.ies," 

All some kind 0 f pol cont1"01 agency, most 
programs are not concerned only with point (lischarges. ~)ome lil,e Iowa, 
expl i c i try bit schArges of wastes into lakes; others prohibi t discharges 

wa'stes into special lakes. Agencies some states have beglm to adopt 
spec cpo} lulion regulaLions . 

l"orLy-eighL SLatcs n,quire permits for dredging and filling and other 
alterations navigable waters. A few Nebraska and North 
Dakota, prohibi L or regulate the draining of lakes. Thirty-five SLates 

ze State aeencies to inves Ligate and make recorrunendations concerni ng 
lake water levels. ForLy-nine State:; regulate the cons truct Lon of dams. 
Forty-three "tates require permit:., application of pesticides or chemicals 
for weed 

There very little specific legislation 8.uthorizing local units of 
government to regu~ate land use for the protection of lakes, but, most cities, 
counLies, and tolros have broad zoning and. subdLvisi control powers. /\ 
number f States have adopted legis.! aCion authorh:ing loca.! un1 ts of govern­
ment to adopt speci a] shoreland regulations. All 71 Wisconsin, fL.'1d number 

Minnesota counties have adopted shoreland regulations. 

immediate operating funds. 
intervene aL any pro­
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SHORELAND I-lANAGEMENT EDUCATION PROGRAMMING 

'!'he basic purpose of our Inland Lake Dornonstration-Proj ect 's management 
educational program is to provide a better understanding by the pub] ie 
thut they can cope with lake problem solving efforts. 'I'he audience we huve 
in rnind is lakeshore property owners, loca.l governmental official s, a.nd the 
general public. 

There wiD be two kinds of products with the educational 
package under preparation. The first is a primer on lakes a.nd lake problems 
and the second is a slide-type presentation for by local resource tech­
nlC lans, The narrative for the slide presentation will duplicate a 
detailed level the primer. An initial series pro!,:rams over the educational 
telephone network, which is a party line connecting all counties in Wisconsin 
to the I~adison campus, will be used to familiarize local resource technicluns 
wilh the program and then j ndlvidual slide sets and copies of the primer will 
be sent to each one of the 50 listeninf, locations. We hope to have u dry run 
with the teclmicians local f,overnmental offidals and a substantiul pro­
grarn this summer while the people are on the lakes is scheduled for about 
mid-August. 

Basically the primer is in 4 parts. first purt describes the fea­
tures 0 f a typical lake and gives some general inSight into the complex, 
eCOlogic processes which oc"ur in lakes. '!'he watershed, water cycle, origin 
of lakes, water movement in lakes, food web and other concepts are discussed. 
The second part describes lakes probl ems and corrective mea.sures. A rna.,jor 
concern deals with the processes that impair water quality, mainly sedimen­
tation and eutrophication. In-lake management techniques test by the Inland 
Lake Demonstration Project and other agencies are discussed. 'I'he second part 
a1.so describes the shorela.nd can be protected 1.,0 preserve water quality 

the landscape environment and further suggests how boating controls and 
surface water regulations can reduce water confLicts that arise wjth increas­
ing lake use. third part describes related. problems and. presents 
a variety of ways deal with lake problems. The fourth part suggests 
sources of infoTIllation and where local units of government and interested 
citizens can go for assistance. 

We hope through our combination of education techni ques we will be able 
to raise the interes t of the people in the Stale for manaf,ing I akes and to 
improve the decision-making process as far as lake problem solving is concerned. 

PROGRESS OF MINNESOTA'S SHORELAND PROGRAM AND 
ACTIVITIES TN LAKE DEMONSTRATION PROJECTS 

Lakf's and streams are two of Minnesota's most valuable natural resour­
ces. Rapidly expanding recreational needs, as well as increased agricul­
tural, domestie, 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 po11ution, over-crm"ding, 
unwise deve'lopment, destruction of fish and wildlife habitat, and the im­
pe.irment 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 hein?, 
taken now to meet these problems and preserve our "aters and shorelands for 
future generations. 

TIle 1969 session of the Minnesota Legislature passed the Shoreland 
Management Act amending Minnesota Statutes 1967, Chapter 105. It req1!irps 
each county to adopt a shoreland management ordinance to help combat thp'H' 
growing problems. 

Because of the importance of shoreland management to all the citizens 
of the State, the legislature also directed thp CommIssioner of ~atl1ral Re­
sources to establish standards and criteria for shorpland development. 
TI1ese standards wiLL serve as min irnum guideline'S for county shon,land man­
agement ordi.nances which must be adopted no later than July 1, lQ72. The 
Commissioner is authorize'd to enact the statewide standards into ordinancp 
form for- the counties which do not meet this deadline. 

The shoreland management standards pertain to the shorelands of nuhl ic 
waters 'located in unincorporatpd areas. 

"Shor-eland", by statutory definition, includes lands \"ithin 1,OO!) 
of a lake or 300 feet from a river or stream. In certain cases, the I 
may be defined as the watershed divide wher-ever this divide occurs at 
distances than the statutory limits of ~1orelands. 

"Public water" is dcfined by statute as any bodY of water capahle of 
substanti<ll beneficial pub1 ie ust', For tl1C' purposes of tilis progr:Jrn this 
can be interpreted as any body of water which has the potential to support 
any type of recreationnl pursuit or water supply purpose. Many of the' 
state's lakes and streams are so small that they probably will never be' 
developed for recreational uses. For this reason, and to simplifv til(' ad­
ministrative load, a lower size limit of 25 acres for publ ic waters was 
established. Only draining an area greater than two square miles 
need be included in the program. 

No single solution will solve all the problems associated with shon'­
land development, A varietv of lanel use controls are nt'eded to deal wi 
the major causes of the problems. The goals of shor-eland managpmcont 
program are to coordinate land uses, to encourage development "hieh 
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 [or the henefi t () [ 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. 	 Regulati.ons governing the size and length of loater frontage of 
lots suitable for building sites; 

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

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

5. 	 Regulations governing the subdivision of shore land areas. 

on Julv 1, 1970, the Commissioner of Natural Resources 

The Division of Waters, Soils and Hinerals worked closelv with several 
State agencies ill formulating a pre1 iminarv discussion draft durin)?, the first 
quarter of 1970. These agf'ncies included the Minnesota Denartment of Ilealth, 
the Pollution Control Agencv, the State Planning Agencv, the Department of 
Economic Development, the Departmf'nt of Agriculture, the Soil and Water Con­
servation Commission, other divisions of the Department of Natura! TZesources, 
and representatives f the Universitv of Minnesota. Legal advice was ohtained 
from the Attornev General's office and renresentatives of the State Wis­
consin. 

A series of 18 regional information meetings WE,re held at locations 
in the state in April 1970 to acquaint pubU officials and the general pub­
lic with the proposals for the shoreland standards. The Division prepared 
a slide presentat ion to illustrate the ne\o proposals, and several staff mem­
bers attended each meeting to answer questions. 

As required bv law, a public hearing was held on April 29, lQ70. Testi ­
monv presented <1t 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. 
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The standards were designed to provide adequate protection for the 
state's waters, but still he 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 proh­
lem areas. The public waters classification consists of three classes: 
Natural Environment 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 

Sanitary Facilities (Dept. of Health specifications for construction) 
Setback from water 150 ft. 75 ft. 50 ft. 

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 sethack 200 ft. 100 ft. 75 ft. 

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 0 f 
the standards. 

The process of classification was hegun 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 OClober 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 'iuite 
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 aeres 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 category 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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Many of these smaller lakes have been subsequentlv reclassi as 
counties have proceeded to review their flrclimiuarv classi.ftcatJ Hanv 
of smaller lakes also been I fied as being mostlv or com­
pletelv elrv and have dropped from scope of tile 

At present the approximate hreakdowns class are 

as follows: 

Natural ronment 
Recreational Development 
General Development 

30? 

ak"s 
breakdc)Hn is: 

under n:s ,Ire from the"e t1]p pprcenta:J;p 

Natural ronmcnt 
Recreational J)evelopmC'nt 
G(~\1C'ral neve lopmen t 

40? 
Jl/: 
2 J? 

To date /45 COUll les hnve finalizl'd their pr('l.iminarv ['I ific:1l'lnlls. 
matelv on('-third of the re'<11H'stC'ci 

from rl]('se count hC'l'n f[)r TIinr<.' ri ct i ve 
chan["es wero from (;,,,wral Developmelll Recreatloni11 

'[\.Jentv-five addi l iOlla! he' pro('c:ss f Y('viC'\ving their 

pTEdimi l.:lssif"icnLions ('xPC'cl th('m r hv ,J"l v 

1\n intcrr:~.;ling cl lficatiol1 rev!(:w p has 
an (~Xrans ion svsL In I tascit Countv, for cx­

, there \.Jf:"n." Natura1 Environment lnKes In:t\vc('Tl l)() ;lnd l')n 
acres in size that ;;('ncr:lllv suitahl" for d,'v('1 t and ",'oul 
ify for Recreational IlpvelopmC'nt tus. ,~ls(], t1w fell th;\l 
requirf'd 200 foot lhack on tllI'SC lakes IVould result re­
quests alonp; most of their shore1 illl's I'he ;JOn foot SPlIJ:ll'k ,,,oult! 
not allow for reasonabl iicMev('r, the "r; \<leI I as tilc' IlNR felt 
thal these lal<l's ",en' 'Illite frag; I" and lei ,]uil'klv hecome iO[ll,d. 
Because of these fnclors, tvo subcLr1::;sifi ions \vcre clevel 
none GIse the S:UO[' lot are;] ;lnd frolltag" sl :lIldards a,; 

rlnssificat b"t "itl1" s(,tback of JOO t, ~nd in ;moLher 
casC', the fron ,ke! to 'JOn the sethack 
reduced to ]flO Same as for urnl 
Env ironment lakes. 

Tid appro:lcil IS \ll'rv encouraging t-o because it is ll:nd ing us in 
pn,c.; the d i rec Lion to go. , setting a al. set of 
land usc' controls Lni1.orcd to un iqu(, character'ist icc; of ind i vldu;11 
ake~ 

Tn til(> past "['"rs ,Ii" ('f of the ShoH,land Unit have centered 
on cont.~cts "'ith countv offici in the prcparatl of shorcl in­
form<lll<lll materials. Our stafr attended over l?O meetings lc1.th countv 

over fiftv counties. The informational materials include a 
prospective of lakcslwre propertv, an explanation of the 

ion ,;v,;lf,m, backgronnd information on the rules 
and regulat ions, and implemf'l)tation procedures for counlv 

rc lund con t ro ls. 

sixteen have C'nacted shoreland controls compliance 
wlLl! tatewide shoreland standard,;. I of these inanees have 
inst I luted more rlgi.d troIs than Ivere Ired. ThC'sC' stringent 
controls are llsual [ound l.Jithin the sanitarv provisions the ordinance 
and arC' composed of improved inspc'ction and enforcement mechanics ilnd in­
creased sol I ahsorption sethacks. 

AI though onlv about 7n'/: of all ~1inn('sota connt i preClentlv ac­
'-'<:1'1: I sitorcdcmrl ord i , approxlmatelv of the total numher 

ifiecl in the arc, covert'd hv thesC' ordinances. 

The ff of the, Shorpland Unit I1(M in the process reviewing 
oIlal orclinances. Tf these ,)rclinances meet silorelanrl re­

quirements I percentage of l:'lkC's covered hv shorC'land controls Iv; I 
Our Julv 1, 50 

('ont,<1ining over i II have 
re,1 ['olltrols. 

As ment tCHH.:d previ.ousl:v" rllc're suffici0nt ('vlrienCc' tile' i n-
l'rt,;]sC'ci OJI our puh I i waters i_I-) erc.-lt ;1 varic,tv (1 r SOCLll, 

ron men tal proh 1 

readllv definable' rnmi fir':ltion of this i n'(lscd pr(,SSIlLi:' 
influx in till' Humber of rCl-qupst l:1kc' imprOVt'Inl'I1t nssociations, 

ml1n c pnJitics, ~:;pnrt 's nrg;n1i7.'lti ,other groups from lr.'.gl 
Lors nnd individu:tl for InvC'stignti conditi()n~:; <1nd fnc 

n[,fc'C'ling tilem; invc·sLigatlons that IJoulci h'an to rI'commendpd sn1.utirllls 
!lcl:ion pror,ri1ms th;Jt· \,Jould prf'vc'nt continued deterioraLion or prohlC'm I 

II that til(,rt' ;) nccd to increHsing 
ill' ion to :,t , rccornmcn{l imp 1c'111C'1l t ror lnke i rnnTOVl'mC'n t 

n'h<thil I ion ~lnd resto proj 

:lrc r(' ft'r'l lO nl1(~ or more r Iv(~ g('nor<ll 

or ituations. 

J. 

('n,a" Ing the ferti I itv l' the wate.r compounded 
of man. DomestIc pollution and agricultural runoff nre often im­
portant factors. Another aspcct of this prohlem is development of 
hest methods for controllIng growth of such plants ",herc this 
clue to natural fertility or adeled fe,rtil is not control­
lable. 

2. 	 wi.th human activi.ties, snch 
and industrial pollution. 

J. 	 are re­
, nature of lake 

inlets nnd outlets, abundance flo\-! of underground waters, I and 
drainage and other types of human use and developmflnt 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 life on the bottom. 

5. 	 Problems ar1s1ng 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 property owners have paid for con­
trol of algae with copper sulfate in at 1east two years. 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 proble~q and 31 lakes 
with associated water ~uality problems. 

2. 	 Seventy-one lakes have been noted in Division of Waters, Soils and 
Minerals files to indicate they presently have or have previously 
had specific proble~q related to water levels. Some of the water 
level problems are associated with excessive drainage, some with 
deficient inflow to lakf~s 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 di tch 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 ferti.lized 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 

con tin uance 0 [ the 1969 authori zed 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 proiects will be funded hy the state at 50% of the local 
share of the project cost. 

2. 	 Other governmental grant programs should be included whenever possi­
hie. 

3. 	 Award of lake improvement grants will in many cases, be contingent 
on tbe abi lity and will ingness of the local unit of government to 
institute land use controls for the watershed. 

lOl igfble 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. Tt will be very difficult to establish accurate guid­
ancc without some forthought 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 
anci 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. It 
is verv difficult to establish meaningful guidelines for administering such 
a progrnm nnd establishing eligibility of parties to participate unless there 
is comprehens i ve in formati on regardi ng the na ture and de Uni tion of lake prob­
lems, the number of lakes with problems 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 varying environments through­
out 	 the State. 

This team would then report on the analysis of problems relating to 
various physi cal factors, i. e. water levels, quaIL ty, 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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