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PROJECT SUMMARY

1 . The project .was established to provide methods for classification

of Minnesota lake water quality and criteria for estimating lake manage

ment priorities.

2. Water chemistry, watershed characteristics and public benefit data

were collected and analyzed for 154 lakes.

3. All data collected for this project were entered into the U. S.

EPA Data Storage and Retrieval System (STORET), with all methods

and procedures documented for future use.

4. The Carlson Trophic State Index (TSI) was adopted as the

method of classifying lake water quality in Minnesota and was employed

to classify 543 Minnesota lakes.

5. A lake management ranking was establ ished to aid in the develop-

ment of lake management strategies. The ranking system incorporates

the water quality classification, watershed characteristics, and publ ic

benefit criteria to define restoration priority.

6. A detai led analysis of the use of LANDSAT in lake classification

was undertaken by the Remote Sensing Laboratory of the University of

Minnesota. Secchi disc and chlorophyll ~ were identified as reliable

parameters to be used in the prediction of lake water quality.
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RECOMMENDATIONS

1 . Additional lake classification efforts should be undertaken as

MPCA resources allow.

2. Efforts should be continued to enter as much accurate historical

lake data as possible and all future lake water quality data into the

MPCA STORET lake data computer file.

3. Lake management ranking should be continued only if specific

funding is available to continue it, and there are state or federal

resources available for lake restoration.

4. LANDSAT remote sensing should be utilized in future

classification efforts due to its cost-effectiveness, utility and accuracy.

-vii-



PROJECT SCOPE

Minnesota has approximately 12,000 publicly-owned freshwater

lakes. The objective of this study was to quantify lake water quality

in 150 selected lakes so that a base for establ ishment of a statewide

lake classification index and management system could be developed.

The goals of the study were:

1 . To select pilot study lakes representative of Minnesota lake

water quality;

2. To investigate the utility of using NASA satellites for remote

sensing of Minneosta lake water quality.

3. To integrate data sources so as to maximize efforts, and to

provide a complete data base;

4. To establish lake data storage and analysis procedures; and

5. To develop a statewide lake water quality classification and

management system based on lake trophic status and publ ic

benefit.
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INTRODUCTION

The Federal Water Pollution Control Act Amendments of 1972

(33 USC 1151, et seq.), Section 314(a), required each state to prepare

and submit to the Administrator of the United States Environmental

Protection Agency (USEPA) an identification and classification

according to the trophic condition of all publicly-owned freshwater

lakes. In addition, Section 314(b) allowed the Administrator to

provide financial assistance to the states to carry out this mandate.

Subsequent to this legislation, Congress enacted the Clean Water Act

of 1977 (33 USC 1251, et seq.), which in part amended Section 314(b)

and specifically mandated the Administrator to provide financial

assistance to the states for the preparation of classification surveys.

The USEPA recognized this requirement by notifying the states of the

availability of grants for the purpose of satisfying Section 314(a) of

the Clean Water Act (33 USC 466).

The Minnesota Pollution .Control Agency (MPCA) responded to the

Federal announcement of the availability of grants assistance to states

(Federal Register, Volume 43, No. 132, Monday, July 10, 1978) by

making application to USEPA on August 7, 1978 (amended January

1979) for a matchi ng $100,000 grant. On May 17, 1979, the MPCA

received the grant from the USEPA, which was matched with $42,900

from the Legislative Commission of Minnesota Resources (LCMR)

through the Legislative Advisory Commission (LAC).

The application detailed that the State's effort would be

designated as the first phase of a three-part effort to classify and

determine the need for restoration of the State's approximately 12,000
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publicly-owned freshwater lakes. Phase I was a pilot study intended

to examine 150 lakes within two target LANDSAT satellite scenes within

the State. Phase II would examine an estimated 1000-2000 lakes which

have a publ ic access or are of special interest.

This report covers the classification and management ranking of

154 lakes in Minnesota. The basis was establ ished for adding and

examining additional lakes in subsequent efforts. In addition, during

this period, the MPCA initiated an extensive inter-agency effort to

assess the susceptibility of lakes to acid precipitation to lakes in

Minnesota. This effort, while not made an integral part of Phase I,

has been incorporated into our computerized lake classification and

data storage system.
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LAKE CLASSIFICATION

In order to describe patterns of lake water qual ity trends

observed in Minnesota, it is necessary to organize the data for

fad litation of interpretation. One of the project's primary goals was to

establish methods for the determination of lake quality which required

the organization or classification of lake types for an understanding of

lake eutrophication.

The Process of Lake Eutrophication

Historically, the term oligotrophic has meant clear, clean lakes

with many desirable recreational characteristics, including cold water

fisheries, such as trout. Eutrophic lakes on the other hand are

over-nourished lakes exhibiting higher nutrient concentrations which in

turn support greater amounts of rooted weeds and algal production.

Fisheries production in eutrophic lakes is usually more warm-water

oriented, with the appearance of "rough" species to be a potentially

common occu rrence.

Eutrophication then is a term to describe a natural process

whereby lakes receive water income from the watershed, which in turn

carries sediment and nutrients, and which over the course of long

periods of time (hundreds or thousands of years) causes lakes to

change from pristine-clear lakes to productive lakes and then finally

sediment fi lied depressions or areas reclaimed by the land. Many of

our urban agricultural, and recreational activities greatly accelerate

this process and compress the time scale or the longevity of our lakes

so as to cause premature aging over a relatively short time period.
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However, the accelerated aging caused by our activities is not

always irreversible; reducing nutrient and sediment supply rates to

lakes, particula rly phosphorus supply rates, can in many instances

improve lake water quality to more desirable conditions.

Materials and Methods

The lake classification effort combined the use of several data

sources (state agencies, regional and local units of government, and

academic institutions) into an overall data base for future lake study

efforts. Each of the data sources was painstakingly scrutinized for

data accuracy and methodology before entry into the computerized lake

data base (Appendixes A and B).

A major sampl ing effort was conducted during the summer of 1980

for the purpose of assessing the degree of lake eutrophication. Lakes

sampled in 1980 are identified by lake identification number and sur

face area in Table 1. Criteria generally used for the selection of the

lakes were:

1 . Lake surface area greater than 100 acres;

2. Approximately one-half of the study lakes in the Twin Cities

Seven-County Area;

3. Lakes without known heavy sediment loadings;

4. Avai labi Iity of watershed information;

5. Restrictions imposed by LANDSAT satell ite remote sensing;

6. Lakes without severe coloration; and

7. Areas not demonstrating lake acidification (the acid rain

study results would be later combined to avoid duplication of

effort) .
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TABLE I - PHASE I LAKES

:ounty

Lake I. D.

Number Lake Name

Target

Area*

Surface Area

Acres Hectares

\noka

3ecker

3ig Stone

Hue Earth

~rown

:arver

02-042

02-045

02-075

03-359

03-381

03-382

03-576

06-152

07-044

07-047

07-053

07-054

08-026

10-009

10-019

10-059

Coon

Golden

Moore

Sallie

Detroit

St. Clair

Big Cormorant

Big Stone

Madison

George

Duck

Ballantyne

Hanska

Minnewashta

Bavaria

Waconia

II

II

II

II

II

II

II

II

II

II

II

-5-

1 ,465

57

91

1 ,268

2,345

141

3,380

12,609

1 , 171

141

287

353

1 ,843

746

188

3, 195

593

23

37

513

949

57

1,368

5,103

474

57

116

143

746

302

76

1,293



Dakota 19-005 Spring II 5,911 2,392

19-021 Alimagnet II 109 44

19-026 Marion II 506 205

19-027 Crystal II 292 118

19-057 Fish II 25 10

19-065 Holland II 32 13

Douglas 21-051 Henry 158 64

21-053 Agnes 141 57

21-054 Victoria 420 170

21-056 Le Homme Dieu 1 ,893 766

21-057 Carlos 2,520 1,020

21-076 Irene 635 257

21-080 Darling 983 398

21-081 Winona 200 81

21-083 Miltona 6, 158 2,492

21-092 Mary 2,394 969

21-123 Ida 4,505 1 ,823

21-216 Whiskey 163 66

Freeborn

Goodhue

Grant

24-014

24-018

24-044

25-001

26-002

Albert Lea

Foutain

Freeborn

Pepin

Pel ican

II

II

II

II
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2,454

534

2,221

24,999

3,729

993

216

899

10,117

1 ,509



26-097 Pomme de Terre 1,794 726

lennepin 27-004 Penn II 32 13

27-014 Powderhorn II 10 4

27-016 Harriet II 353 143

27-019 Nokomis II 205 83

27-031 Calhoun II 420 170

27-035 Sweeney-Twi n II 94 38

27-037 Wirth II 37 15

27-038 Brownie II 17 7

27-039 Cedar II 170 69

27-040 Lake of the Isles II 104 42

27-042 Twin II 200 81

27-047 Bush II 208 84

27-048 Hyland II 104 42

27-062 Anderson II 430 174

27-067 Bryant II 166 67

27-071 Round II 32 13

27-089 Shady Oak II 79 32

27-104 Medicine II 949 384

27-111 Eagle II 469 190

27-118 Fish II 220 89

27-133 Minnetonka II 14,475 5,858

27-137 Christmas II 264 107

~andiyohi 34-079

34-142

Green

George

-7-
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247
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34-154

34-169

34-171

34-217

34-251

Nest

Wagonga

Eagle

Florida

Norway

988

1 ,791

845

662

2,496

400

725

342

268

1 ,010

Le Sueur 40-002 Upper Sakatah II 880 356

40-020 Greenleaf II 306 124

40-031 Tetonka II 1 ,208 489

40-057 Frances II 894 362

40-063 German II 988 400

40-092 Jefferson II 2,291 927

40-117 Washington II 1,505 609

McLeod

Morrison

43-012

43-034

43-084

49-079

49-127

Winsted

Silver

Marion

Alexander

Shamineau

II

II

II

408

499

586

2,990

1 ,680

165

202

237

1 ,210

680

Otter Tail 56-138 Big Pine 5,068 2,051

56-138 East Battle 2,041 826

56-141 Rush 5,337 2, 160

56-142 Little Pine 2,036 824

56-239 West Battle 5,663 2,292

56-240 Blanch 1 ,312 531
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56-242 Ottertai I 14,752 5,970

56-243 Marion 1 ,611 652

56-253 Eagle 838 339

56-302 First Silver 546 221

56-306 Elbow 188 76

56-475 Pickerel 828 335

56-658 Wall 682 276

56-760 Lizzie 3,904 1,580

56-786 Pel ican 3,924 1 ,588

61-064

61-067

61-072

61-130

Amelia

Villard

Gilchrist

Minnewaska

932

536

329

7 ,109

377

217

133

2,877

,amsey 62-001 Silver II 67 27

62-002 Bald Eagle II 1 ,011 409

62-006 Kohlman " 84 34

62-007 Gervais " 208 84

62-010 Keller " 74 30

62-013 Phalen II 193 78

62-016 Beaver II 84 34

62-054 McCarron II 72 29

62-055 Como II 69 28

62-056 Owasso II 356 144

62-057 Josephine II 119 48

62-067 Long II 183 74
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62-069 Pike

62-071 Valentine

62-073 Snail

62-078 Johanna

62-082 Wabasso

62-083 Silver

II

II

II

"
II

II

37

59

161

210

47

69

15

24

65

85

19

28

Rice

Scott

Stearns

66-029

66-039

70-026

70-054

70-072

70-091

73-014

73-196

73-200

Fox

Mazaska

Lower Prior

Spring

Upper Prior

Cedar

Marie

Rice

Koronis

II

"
II

II

"
II

II

309

684

828

689

341

749

114

1 ,569

3,108

125

277

335

279

138

303

46

635

1 ,258

Todd 77-023 Big Swan 857 347

77-084 Big Birch 1 ,979 801

77-089 Little Birch 793 321

77-150 Sauk 2, 110 854

77-181 Maple 368 149

77-215 Osakis 6,758 2,735

Traverse 78-025 Traverse
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laseca 81-014

81-095

Clear

Elysian

II

II

652

2,288

264

926

fashington 82-023 Lily II 52 21

82-046 Square II 195 79

82-049 Big Carnelian II 445 180

82-052 Big Marine II 1 ,576 638

82-054 Bone II 206 83

82-101 De Montreville II 141 57

82-104 Jane II 158 64

82-106 Elmo " 316 128

82-167 White Bear " 2,585 1 ,046

'right 86-090 Buffalo " 1 ,510 611

86-134 Maple II 776 314

86-233 Sugar II 919 372

86-252 Clearwater II 3, 183 1 ,288

86-263 Cokato II 544 220

86-281 Caroline II 116 47

86-282 Louisa " 264 60

86-297 Scott " 91 37

rarget Area I is within LANDSAT Path 31, Row 28

-arget Area II is within LANDSAT Path 29, Row 29
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The water quality data gathered by the MPCA for this study was

largely collected by means of amphibious aircraft, which resulted in

lower sampling expense per lake and more lakes being sampled during

the relatively short summer sampl ing periods. Ca r-boat sampl ing was

accomplished for lakes below 150 acres or with high recreation usages.

This method was minimized due to the high costs involved as compared

with the amphibious ai rcraft sampling method.

Lake samples were obtained between the hou rs of 0900 and 1500

with a flexible two-meter tygon tube and combined in two-gallon

carboys for mixing. Aliquots were segregated for chlorophyll ~

filtration at the time of the sampling and for chemical analyses, which

included: turbidity, color, alkalinity, pH, organic nitrogen, ammonia

nitrogen, nitrate-nitrite nitrogen, and total phosphorus. Secchi disc

transparency was measured and temperature/ dissolved oxygen profi les

were obtained at each lake station. Generally, one representative

station location was obtained per lake, unless morphometric (basin

shape) and tributary influences suggested that additional stations may

be necessary. Laboratory and field analyses were conducted utilizing

standard methods, (U.S. EPA, 1979).

Following the compilation of lake information from all avai lable

sources, data were entered into the Federal Data Storage and Retrieval

System (STORET) housed in the National Computer Center at Research

Triangle Park, North Carolina. Statistical analysis methods

available on that system, such as the Sio-statistical Computer Program
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and Statistical Analysis System, were used in the evaluation of the

lake data. Additional lake management information was obtained from

the Minnesota Department of Natural Resources (MDNR) and the

computerized Minnesota Land Management Information System (MLMI S)

of the State Planning Agency.

Lake Water Quality Relationships

In attempting to quantify lake water quality, numerous studies

over the past decade have defined lake biotic and abiotic inter

relationships. Biological processes in lakes are incredibly complex,

and yet several basic trends have been repeatedly demonstrated, which

are:

1. The greater the lake basin mean (average) depth, the more

likely the lake will possess high water quality.

2. The depth at which a secchi disc disappears (secchi disc

depth) is a direct and inexpensive measure of water quality.

3. Secchi disc depth and the concentration of floating

microscopic plant growth (open water or pelagic algae) are

usually inversely related in the temperate regions of the

United States.

4. The greater the amount of algal plant growth, the lower the

water quality (indirect relationship).

5. Algal concentrations estimated by the most scientifically

accepted methods are directly related to lake nutrient

concentrations. In particular, total phosphorus

concentrations have been repeatedly directly correlated to

lake algal concentrations.

6. Lake nutrient concentrations are in turn directly related to

-13-



watershed phenomena. For example, the percentage of

watershed land that is used for urban activities most

commonly is directly related to lake total phosphorus

concentrations. Expressed in other terms, the concentration

of nutrients in a lake is a result of the supply of nutrients

to the lake, which is moderated by lake volume and water

flow-through characteristics, and biological nutrient cycl ing.

Several predictive nutrient models are based upon the above

empirical relationships. Not all of the questions have been answered

as to the mechanics of the intricate processes but these general

relationships are reliable, general trend observations of lake water

quality. There are, however, major lake problems which may cause

lakes not to follow these relationships, such as lake acidification and

toxic conditions which will not be discussed further in this paper.

The majority of lakes in Minnesota, however, may be expected to

exhibit traits consistent with empirical evidence of previous

investigations.

From the empi rical evidence, many mathematical models have been

derived in order to: 1) Measure the current in-lake summer water

quality; and 2) Predict the consequences of altering the nutrient

suppl ies rates upon lake water qual i ty patterns.

Water Quality Predictive Models: Limitations and Strengths

Lake water quality can therefore be predicted or analyzed with

different levels of accuracy, depending upon the degree of fine tuning

allowed by data collection and analysis restraints. Relationships

-14-



observed for the northern latitudes of the continental United States

are not as specific as the relationships observed for Minnesota lakes,

which are not as precise as relationships observed specific to the

Boundary Waters Canoe Area or to the Twin Cities Metropolitan area

lakes.

Lake water quality models can, through proper application,

provide good estimates of average summer aquatic plant growing-season

conditions. They cannot provide estimates, however, of what will

happen in near-shore areas (littoral plant growth, or rooted plant

zones), what the seasonal effects will be (spring versus summer), or

how many algal blooms can be expected (Reckhow, 1979). In short, it

is possible to quantify and to predict average summer lake quality

conditions considering that fluctuations in climate (cloud cover,

temperature and rainfall), biological effects (zooplanton, littoral zone,

and algal species), and nutrient supply rates exert day-to-day vari

ations and in-lake gradients.

Lake Classification 'ndex

The first priority of the project was to define the extent of lake

water qual ity deg radation patterns in selected portions of the State.

To accomplish this, current (summer of 1980) lake water quality had to

be quantified and organized to faci litate interpretation. The MPCA

chose several criteria for selection of a data organization, or a lake

classification index, which were:

1. The index should be applicable to the wide variety of lake

types found in Minneosota (e. g., from the rich prai rie lakes

to the pristine Boundary Water lakes);

-15-



2. The index should employ data that is relatively easy to

collect and analyze.

3. The index should be scientifically val id and well tested or

verified; and

4. The index should be communicative to the public as well as

the scientist (for example, the Richter scale may describe

earthquakes even though the mechanics of the scale may not

be understood by the layman).

For the purpose of defining current lake water quality, the

Carlson Trophic State Index (TSI) (Carson, 1977) was adopted for this

effort. The TSI was developed from the interrelationships of summer

secchi disc transparency and the concentrations of surface water

chlorophyll ~ and total phosphorus. The index was developed from

Minnesota lake data so that one, two, or all three variables could be

used to estimate lake water quality on a scale usually ranging from 0

to 100 units, with the best possible water quality represented by o.

The individual measurement (secchi disc, chlorophyll ~ or total

phosphorus) values were derived from the following equations:

Secchi Disc TSI (TSIS) = 60 - 14.41 In (SO)

Chlrophyll ~ TSI (TSIC) = 9.81 In (Chi ~) + 30.6

Total Phosphorus TSI (TSIP)= 14.42 In (TP) + 4.15

where SO = Secchi disc transparency in meters

Chi ~ = Chlorophyll ~ concentration in ug / L

TP = Total Phosphorus concentration in ug/1

Each increase of ten (10) units would represent nearly a doubling

of the lake fertility or algal productivity and halving of the water

transparency. The separate index values derived for a given lake will

-16-



tend to coincide due to the interrelationships between the values

(Figure 1). However, substantial differences between the indexes may

occur due to the presence of factors such as algal population cycles, .

the grazing of algae by zooplankton, and the attenuation of light by

water coloration and soil suspensions (Megard et ai, 1980). Several

authors have quantified the regional effects of non-algal attenuation of

light for correction of the TSI (Brezoniks, 1978; Walker, 1979). It is

anticipated that the TSI will be adapted in a similar fashion for

Minnesota lakes in subsequent efforts.

Phase I lakes have been classified by averaging of the avai lable

TSI values in the following equation:

Average TSI (AVTSI) = TSIS + TSIC + TSIP

n

Where n = the number of summer TSI values which can be computed

from the available data. Averaging of the index values provides a

means of reducing the effects of the individual sampl ing and

measurement errors (in lake gradients and laboratory analysis

variability) and provides a more robust estimate of the index

(Walker 1979). Mean TSI values are presented in Appendix C for all

Phase I study lakes.

TSI Strengths and Limitations

The Carlson TSI has utility for lake management purposes for

several reasons. First, the index is based upon three variables which

a're cost-effective to measure and are easi Iy translated into. index

values. The index is also convertible back to the data by the same

route.

Secondly, the relative ease of data measurement, collection, and

analysis provides the basis for an easily expandable data base.
-17-



FIGURE 1. TSI DISTRIBUTIONS AND COINCIDENCE. ~lean summer values for approximately
500 Minnesota lakes.
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Ancillary data sources include:

1) LANDSAT satellite remote sensing;

2) Citizens Lake Monitoring Program;

3) MPCA acid rain surveys;

4) MPCA routine lake monitoring;

5) Metropolitan Council lake surveys;

6) Minnesota Department of Natural Resources; and

7) Federal programs (Park Service and USGS).

A third benefit from using the TSI is that other agencies have

employed this index, such as the Minnesota Department of Natural

Resources, the Wisconsin Department of Natural Resources, and the

Metropolitan Council of the Twin Cities. Due to the magnitude of the

index information (for several thousand lakes), comparisons and

information exchange wi II be faci Iitated.

Additional consideration for the index was given due to the large

number of lakes in Minnesota and the low probability that the MPCA

and other agencies will be able to sample even a majority of the lakes.

However, concerned citizens may be willing to provide lake quality

data if it isn't too expensive. It is anticipated that even one or two

m~asurements of summer (July and August) conditions will allow the

generation of a TSI for those lakes from secchi disc, total phosphorus,

or chlorophyll ~ values.

Another consideration of the index is that it should be

communicable to the taxpayer who may not have a Iimnological

backg round as well as the scientists who have created the mathematical

model s. A sca Ie of 0 to 100 provides an ea sily understood range, and

each increase of 10 units represents a near doubling of the algal
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productivity or a halving of the apparent water transparency. The

index can be easily translated into water transparency values, which is

a more easi Iy understood phenomenon.

There are limitations to the index, as there are for all mathmatical

models, which should be given consideration to temper the application

of the classification results. The results of the classification are by

necessity the end product of limited sampling. The greater the

number of samples obtained for individual lakes, the greater the

accuracy of the calculations.

Therefore more reliable information is accurately conveyed by

performing error analyses upon the index results. Preliminary

calculations were performed in this regard and indicate that the

individual lake average TSI values must be interpreted plus or minus

(~) 5 units. Further refinement will be possible with additional lake

data and analysis of regional lake water quality patterns.

Minnesota Lake Water Quality Overview

Due to the el imination of the lake classification project funding,

available water quality data has been summarized to define observable

patterns and to aid future investigations. Water quality patterns wi II

be described from data obtained from 543 lakes from across the State.

For this purpose, mean summer surface data and secchi disc water

transparency information were reviewed from the MPCA lake

classification program (about 300 lakes), the National Forest Service,

the U. S. Geolog ical Su rvey, and the Metropolitan Counci I.

The ranges of summer secchi disc transparency for 525 Minnesota

lakes are displayed in Figure 2. It is apparent that the majority of

lakes have water transparency less than or equal to six feet. These
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FIGURE 2. SEX:l':HI DISC TRANSPAREN:Y DISTRIBUTI~. Mean sumner readings from 525
Mi.nnes:>ta lakes.
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lower secchi disc transparency values can be associated with

occurrences of occasional algal blooms and reduced value for fisheries

and primary-contact recreation. The MDNR (MDNR, 1979) has related

reduced water transparency and TSI values to trout, warm water and

rough fisheries production (Table 2).

The degree of light transparency in lake water is a function of

the magnitude of dissolved and colloidal materials in the water that

reflect and attenuate light. Most commonly, it has been demonstrated

that the concentration of alga I cells, the coloration of the water, and

inorganic suspensions have the greatest influence on reduction of

water transparency. Efforts were made to not examine lakes (or

reservoirs) having soil suspension-related problems. The relative

importance of algal and color concentrations were then investigated.

The quantity of algal biomass in lakes is most commonly approxi

mated by the microg rams of chlorophyll ~ pigments per Iiter (ug II) of

lake water. Figure 3 represents chlorophyll ~ concentration distri

bution for the surveys. From the work of the MDN R and the U. S.

Department of Agriculture (Garn and Parrott. 1977), approximate

levels of water 'quality as related to fisheries and hypolimnetic (bottom

waters) oxygen depletion reveal that over 48% of the lakes exceed a

level of 20 ug/I chlorophyll ~. This in turn indicates a higher

probability of warm water and rough fisheries production along with a

tendency for these lakes to have periodic algae blooms. Summer and

w,inter fish-ki II s are possible for these lakes.

The relationship of secchi disc transparency to chlorophyll ~

concentrations was observed to be consistent with results of other

investigators (Sakamoto, 1966; Sarica, 1975; Srezonik, 1978; and
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TABLE 2. FISHERIES SU~MARIES FOR 15 1'vHNNESOTA LAKES*

Mean Values

T P

ategory

Chlorophyll a

(ug II)

Secchi Disc

(Feet)

rout Lakes 30 + 6 3.8 + 2.5 17.7 + 1.4- - -
Dligotropic

soft water)

oftwater Walleye 38 + 6 4.8 + 0.9 6.6+1.5- - -
(Mesotrophic )

arm Water Fisheries 43 + 4 12.5 + 2.5 5.8 + 0.6- - -
alleye-Centrachid

(Mesotrophic)

lankton Bloom Lakes 154 + 50 113.8 + 42 2. 1 + 0.6- - -

~dapted from MDNR, 1979
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FIGURE 3. anDR:>PHYLL A DISTRlBUTIOOS. Mean sumner epilimnetic ooncentrations
for 412 Mimesota lakes.
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Carlson, 1977) in that the plotting of secchi disc transparency and

chlorophyll ~ concentrations for 412 individual lakes produced a

hyperbolic curve (Figure 4). Logarithmic transformation of the data

defined a statistically significant relationship as represented in Figure

5 (r2
= O. 72 at the 99% confidence limit). The amount of va riabi Iity

not accounted for by the statistical relationships may be an expression

of the effects of color and other light attenuation causes.

The relative magnitude of mean surface water coloration, commonly

referred to as bog stain due to dissolved organic matter, for the study

lakes ranged from 2.5 to 250 platinum/ cobalt (PT-CO) units for 476

lakes. The median value was 20 units. Previous research for lake

acidification in Minnesota (MPCA, 1980) summarized relative

subdivisions of color expressed as PT-CO unit ranges of 0-20 (clear),

21-49 (moderate), and > 50 (dark) to serve as a comparative scale.

Mean PT.-CO. Units

0-10

11-20

21-49

> 50

Number of Study Lakes

150

114

165

47

476

Of the 476 lakes, 55% could be considered clear, while the remaining

demonstrate coloration which is suggestive of bog drainage into the

lakes. About 10% of the study lakes have pronounced coloration.

The effe_ct of color upon transparency is to reduce the depth of

light penetration. Brezonik (1978) calculated that the maximum secchi

disc transparency for Florida lakes with 100 PT-CO units of color is

about 2.4 - 2.8 meters (7.7 to 9.0 feet) and that deviations in secchi
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FIGURE 4. PLOT OF SECCHI DISC VERSUS CHLOROPHYLL A. Legend: A = 1
observation, B = 2 observations, ect.
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FIGURE 5. PLOT OF LOG SEeCHI DISC VERSUS LOG CHLUHUPtllLL fie

Legend: A = 1 observation, B = 2 observations, ect.
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disc and chlorophyll ~ relationships may be caused by color,

particularily for lakes of high and low secchi disc tranparency

extremes.

Phosphorus serves as an indicator of water fertility in that

phosphorus has been observed in the majority of cases to be growth

limiting to algae. Additionally, the relative abundance of this element

in lakes has been directly- related to the magnitude "of man's activities

in the watershed (lawn ferti liz ing, street runoff, ag ricuture, sewage

effluent, septic tanks, and other urban activities). This nutrient

usually is the most amenable to cost-effective reduction techniques.

Figure 6 represents the distribution of measured summer surface

total phosphorus (TP) concentrations. Over 72% of the 514 lakes that

were analyzed had concentrations exceeding 30 ug TP/ I, which has

been suggested as the lower threshhold of lake TP concentrations that

may result in detrimental lake impacts (Sawyer, 1947; Vollenweider,

1968; Carlson, 1977; and Dillon and Rigler, 1975). Accordingly, the

median summer surface concentration was 40 ug TP, which exceeds this

threshhold suggested by numerous studies.

The relationship between the mean epilimnetic total phosphorus

and chlorophyll ~ was observed to be similar to other study results.

Log /log transformation of the data and reg ressions of the dependence

of chlorophyll ~ concentrations upon total phosphorus concentrations

provided a significant relationship (R2 = 0.55). These equations were

r'10t, however, as reliable as several previous investigations had

suggested, which was probably due to a variety of conditions. These

conditions may include:

1) Light limitation caused by color concentrations. Nearly 7% of

. -28-



FIGURE 6. TOTAL PHOSPHORUS DISTRIBUTIONS. Mean summer epilimnetic concentrations
for 514 Minnesota lakes.
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the data set had color exceeding 50 point color units.

2) Macronutrient and micronutrient limitations. Macronutrient

I imitation may include a lack of avai lable phosphorus per

unit of nitrogen and temporal I imitations of nitrogen.

Additionally, the lack of micronutrients may exert algal

population control in specific cases so that maximum

development which would normally occur, may not in fact

occur. Lakes known to be maximally impacted by sewage

effluent were included in the data set, which may have

influenced statistical summaries. The lake classification

index should offer information as to the nature of limiting

conditions, and be able to distinguish light and nutrient

I imitations.

The Trophic State Index has been utilized for all available data in

an attempt to define the extent of lake problems in Minnesota.

Included in this effort are 154 lakes sampled during the summer of

1980 and about 400 lakes sampled in other summers. The avai lable

data were pooled to provide statistical summaries for the lake classi

fication efforts which are summarized in Tables 3 and 4.

The three TSI measurements have been summarized in Figure 1

with the chlorophyll ~ TSI and total phosphorus TSI value ranges,

distributions, and medians similar in appearance. The secchi disc TSI

values calculated for the same lakes do differ somewhat in distribution,

as seen in Figure 1 displaying a smaller range and a slightly lower

median, which indicates that the secchi disc TSI implies somewhat

better water quality than otherwise measured.
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TABLE 3. STATISTICAL SUMMARY FOR 543 MINNESOTA LAKES

Number of

Values Maximum Minimum

Standard

Deviation Mean Median

Total Phosphorus (mg /I ) 514 1.6 .002 . 14 .09 .04

Total Nitrogen (mgll) 379 8.7 .3 1. 1 1 .5 1 . 1

Chlorophyll a (ug II) 412 455 . 2 54 • 40 19

Secchi Disc (ft) 525 30.0 .5 4.5 6.0 5.0

I
Color (Pt-Co Units) 476 250 2.5 25 25 20

w......
I Alkalinity (mgll) 391 270 8 47 128 130

Phosphorus TSI 514 111 14 15 61 59

Chlorophyll TS I 412 90 14 12 60 59

Secchi Disc TSI 525 85 28 11 55 53

Average TSI 543 92 17 12 58 57



TABLE 4. STATISTICAL SUMMARY FOR 154 PHASE I LAKES

Number of

Values Maximum Minimum

Standard

Deviation Mean Median

Total Phosphorus (mgll) 152 2.495 .015 .26 •130 .058

Total Nitrogen (mg II) 142 10.22 .53 1 . 19 1 .66 1 .37

Chlorophyll a (ug II) 148 361 1 62 45 20

Secchi Disc (ft) 153 25 .5 4 6 5

I Color (PT-CO Units) 126 142 2 16 19 20
w
I"\)
I Alkalinity 148 310 58 50 153 155

Phosphorus TS I 152 117 43 13 65 62

Chlorophyll TSI 148 88 31 12 61 60

Secchi Disc TSI 153 83 31 10 55 54

Average TSI 154 91 37 11 61 60



The secchi disc transparency is influenced by factors other than

algal biomass, as stated previously. Specifically, the lakes with TS I

values ranging from 40 to 60 units were observed to have mean color'

values ranging from 5 to 250 PT-CO units. For the lakes with color

above 100 PT-CO units, there wi II be an attenuation of Jig ht that may

inhibit algal production. The methods of Megard, et al (1979), could

better define the attenuation of light due to algal, color, and mineral

turbidity. There is strong evidence, even without the benefit of these

analyses, to implicate water coloration as causing substantial light

reduction and thereby reducing the secchi disc transparency and TSI

distribution.

The deg ree of eutrophication or water ferti lity of 543 Mi nnesota

lakes has been measured by standard Jimnological techniques and

methodology. As mentioned previously, excessive concentrations of

nutrients such as phosphorus, are the driving force for the premature

aging of lakes. In an effort to provide a more thorough review, the

limitation of lake fertility caused by nitrogen availability was also

investigated.

From the research of Schindler (1977), Smith and Shapiro (1978),

nitrogen may be relatively limiting to algal production if the ratio of

total nitrogen to total phosphorus (TN: TP) is less than 15: 1. The

significance of these observations is two fold: 1) Periodic nitrogen

limitation may cause deviation of algal production other than implied or

p'redicted by phosphorus concentrations; and 2) decreased TN: TP

ratios in lake water may encourage the growth of noxious blue-green

algae which may tend to dominate the lakes in late summer (Shapi ro,

etaI1975).
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Phase I Lakes TS I

Lake classification values for 154 lakes analyzed in Phase I are

tabulated in Appendix C with individual TSI values for secchi disc

transparency (SD), chlorophyll ~ (Chi ~), and total phosphorus (TP),

listed along with the average of the TSI values. The individual TSI

values may be compared to the average TSI value for indications of

dominant lake conditions:

1. If the average TSI is in agreement with TSI values

calculated for TP, SD, and Chi ~, then nutrient

availability accurately estimates lake water quality.

2. If the secchi di sc transpa rency TS I underestimates the TS I

values obtained for TP and Chi a, than the amount of

water color should be reviewed in this table. Water color in

excess of 25 units may strongly influence Secchi disc

transparency.

3. If the TP determined TSI is greater than the TSIS and TSIC

values, then the lake may have the potential for a worsening

of lake water quality. It is not possible to determine from

these analyses what the probabi lity of the lake deg radation

may be due to moderating influences, such as water

coloration and lake basin characteristics of water flow

through and basin mean depth.

4. Instances of TSIC values significantly greater

than the TSIS and TSI P measurements may indicate

nitrogen limitation or the formation of blue-green algal

blooms that may tend to float on the lake surface.

-34-



Due to the variety of potential lake conditions, the average TS I

value is presented as an estimate of the average summer water quality.

Additional Lake Classifications

Approximately 1200 lakes have monitoring data that has been

entered in the STORET computer system by the MPCA. Of this

number, about 400 lakes were classified in addition to the Phase

study lakes (154) for this final report. These classifications are

included in Appendix D for all interested parties and in an effort to

further define Minnesota lake water quality patterns. The TSI

classifications for these lakes were generated from data suppl ied by

many sources. (I n some cases, it should be cautioned, classifications

may differ from previously presented TSI values due to the merging of

all available data.)

Current Minnesota Lake Water Quality Conditions

Data from over 500 lakes were summarized and indicated the following:

1 . Over 38% of the study lakes had average secchi disc

transparency less than 4 feet in depth, which may present

direct contact recreation safety concerns (diving, skiing,

swimming) .

2. Over 48% of the study lakes had average summer chlorophyll

~ concentrations in excess of 20 ug / I. A level of 20

ug /I has been observed to indicate lake conditions that

may be suitable for warm water fisheries and rough

fisheries. Hypolimnetic oxygen depletions may begin in the

early summer, and there is a danger of winterkills of fish

for these lakes, particularly if they are smaller in area or

have lower mean depths.
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3. Approximately 44% of the study lakes also have mean surface

total phosphorus concentrations in excess of 50 ug TPII,

which is suggested as defining lakes where algal

productivity may be pronounced. Summer occurrences of

algal blooms may be expected along with possible depletions

of oxygen from the bottom waters. Winterkills of fish may

occur especially in lakes with small surface areas or lower

average depths.

4. Water coloration in excess of 50 PT-CO units, which is

suggestive of significantly colored water, was encountered in

about 7% of the study lakes.

5. Total phosphorus concentrations tended to explain about 55%

of the algal production variance as estimated by statistical

analyses.

6. From prel iminary calculations, about 13% of the study lakes

could be nitrogen limited at times instead of phosphorus

limited. Nitrogen limitation may cause the occurrence of

noxious blue-green algae which tend to dominate algal

specication in late summer. The occurrence of toxic algal

blooms in Minnesota was not tabulated in this report.

7. The Carlson Trophic State Index (TSI) was used to classify

lake water quality. The distrubution of mean TSI
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occurrence for 543 lakes was:

TSI Range % Occurrence

0-10

11-20

21-30 4.4

31-40

41-50 -------26.4

51-60

61-70

71-80

81-80

81-90

69.2

In general terms, oligotrophic lakes with cold water fisheries

cou Id be associated with at least 4.4% of the la kes. Approxi-

mately 70% of the lakes have mean TSI values greater than 50 TSI

units, and these lakes may exhibit characteristics symptomatic of

over-fertility or eutrophication. Continued degradation of these

lakes may be expected to result in periodic algal blooms and, in

some instances, dense algal blooms of blue-green algae. These

occurrences will likely have significant, adverse consequences for

recreational and other water uses. Reduction of sediment and

nutrient loading will produce immediate, beneficial results in the

majority of instances. Secondarily, reducing the phosphorus

supply rate may increase the in-lake ratio of total nitrogen to

total phosphorus, which will tend to discourage noxious

blue-green algae from dominating in the late summer.
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LANDSAT SATELLITE SENSING OF WATER QUALITY

Satellite surveillance of lake water quality was investigated by the

Remote Sensing Laboratory (RSL) of the University of Minnesota in

conjunction with the MPCA lake sampling program conducted over the

summer of 1980. Extensive efforts were devoted to planning and

.execution of the lake sampling as data had to be obtained within 1t

days of satellite overflight for reliable mathematical modeling efforts.

The first step in the coordination of the projects was the choice

of target lakes for analysis. Various criteria were used in the

choice of two satellite viewing areas, which were approximately 100

nautical miles on a side. These selection criteria were:

1. The historical availability of satellite multispectral scanner

(MSS) data;

2. The satellite viewing windows were required to contain as

many lakes as possible with diverse water quality';

3. Avoiding areas of the State that had excessively colored

lakes or potential lake acidification;

4. Logistical considerations (travel, timing, and aircraft

refueling); and

5. Providing the most information for the expense.

The two LANDSAT scene areas chosen are represented in

F,igure 7. Sixty (60) lakes were sampled concurrently with satellite

overflight (:, 1i days), providing 1675 laboratory analyses.
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FIGURE 7. LANDSAT SCENES AND PATHS
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From these sampling results, the RSL developed predictive models

for the calculation of whole lake mean secchi disc transparency,

chlorophyll ~, and total phosphorus concentrations. Statistically,

these models were not as reliable as might be expected due to in-lake

gradients and other unaccounted-for variability.

Additional mathematical models were then developed to calculate

whole lake mean TSI values which were observed to have greater

statistical -accuracy. Secchi disc transparency and chlorophyll ~ TSI

values were observed to correlate well with LANDSAT MSS data

2(R values ranged from 0.84 thru 0.94).

The lake classification effort was to be based upon mean TSI

values. As was to be expected', the satellite data poorly predicted

total phosphorus concentrations and TSI P values as the satellite can

only "see" the results of nutrient concentrations that generate

reflectance di fferences such as alga I biomass (pea soup green versus

the black lakes that can be seen, for example, from aircraft).

Mean secchi disc and chlorophyll ~ indexes predicted by the RSL

were the desired end product for the lake classification efforts. The

MPCA verified the accuracy of the LANDSAT derived mean TSI values

for- 56 of the 68 lakes from historical data. Quite probably, the

satellite may be more accurate because of estimating whole lake mean

values versus the one-point (discrete) sampling-derived estimates

generated by MPCA sampling efforts.

For a more complete review of the RSL effort, please consult

Appendix E for a copy of the report submitted to the MPCA.
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LAKE MANAGEMENT RANKING

Lake management ranking involves lake classification as well as

watershed typology, fishery, and public benefit. The goal of the lake

management ranking is to initially screen and analyze possible

Minnesota lake candidates to determine equitable distribution of public

funds for restoration prog rams. The higher the lake management

number, on a scale of 0 to 100, the greater the perceived lake water

quality problems and the more the public will benefit from a restoration

program. (Table 5). A brief explanation of the categories follows:

Lake Water Quality Index - The lake quality index is represented by

the average TSI value. The lake quality index was constructed so

that the lakes with poorest water qual ity receive the greatest number

of points. Segmentation of priority points in this manner does not

place emphasis upon those lakes which may have good water quality

but are undergoing accelerated nutrient enrichment. Ranking in that

situation must include efforts to accurately assess a lake's sensitivity

to nutrient enrichment as well as estimating the nutrient loading, both

of which were beyond the scope of the Phase I effort.

Lake Public Access - The USEPA has required (Title 40, Code of

Federal Regulations, Subpart H, Part 35. 1603 and 35. 1605-3) that only

publicly owned freshwater lakes are eligible for assistance under the

Section 314 grants program. Publicly owned freshwater lake has been
l

defined in part as:

"a lake that offers publ ic access to the lake through publ icly

owned contiguous land so that any person has the same

opportunity to enjoy non-consumptive privi leges and benefits of

the lake as any other person."
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TABLE 5. LAKE MANAGEMENT RANKING

Category Points

1 •

2.

3.

4.

5.

6.

7.

8.

Lake Water Quality Index (AVTSI)

Publ ic Access Present

Lake Surface Area >150 acres

Lake Mean Depth > 10 feet

Lake Development meets Shoreland Act Standards

Watershed to Lake Surface Area < 100

Managed For Warm or Cold Water Fisheries

Toxic Conditions Present

TOTAL

0-100

100

50

10

10

10

10

10

300

Lake Rank = Total Number of Points Received

3
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In addition, the Federal government has elaborated on this definition

to state:

"If user fees are charged for public use and access through state

or substate operated faci lities, the fees must be used for main

taining the public access and recreational facilities of this lake or

other publicly owned freshwater lakes in the state, or for

improving the quality of these lakes."

The MDNR has adopted a similar provision in their public access

pol icy. Lakes that have publ ic access for recreation and other uses

have more public benefit than those that do not have public

access. If a lake has one or more public accesses it receives 100

points. If a lake has no publ ic access it receives no points.

Lake Surface Area - There is a direct relationship between the size of

a lake and the extent of public use possible. The larger lakes can

accommodate more and varied recreational uses than can small lakes

(Ottertail Lake versus Como Lake). The Minnesota Department of

Natural Resources (MDNR) has recognized this factor in their State

Water Access Policy promulgated on December 13, 1979 by

Commissioner's Order Number 1828. Lake size was identified as one of

the criteria used by MDN R in the selection and location of water access

sites. Lakes over 150 acres receive 50 points in the MPCA system.

Lakes of less than 150 acres are of lesser importance and receive no

points. Emphasizing the large lakes is not without precedent as the

state of Illinois has adopted similar criteria pursuant to the Illinois

Outdoor Recreation Plan (197 4) .

Lake Mean Depth - A lake's mean (average) depth is directly related

to the potential for permanent fisheries development; development of
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seasonal thermal stratification; and determining the magnitude of

nutrient loading from the lake basin sediments. Lakes with mean

depths less than ten feet may not thermally stratify and have

significant potential for the occurence of fisheries winterkills. Shallow

lakes receive no points where as deeper lakes receive 10 points.

Lake Shoreland Development - With passage of the Shoreland Act of

1969 I the Minnesota Legislature recognized the problem of uncontrolled

shoreland development. The Act directed the MDNR to promulgate

standards to be given to the counties which would in part determine

the futu re density of development of the state's lakeshore. The MD NR

divided Minnesota's lakes into four classifications: Natural

Environment, Critical, Recreational Development, and General

Development. Each class has standards for lot size, setbacks I and

area. The criteria for lot width are as follows:

1. Natural Environment and Critical - 200 feet (26.4 dwellings/mile)

2. Recreational Development - 150 feet (35.2 dwellings/mile)

3. General Development - 100 feet (52.8 dwellings/mile)

If the shoreline development meets the lot width criteria then 10

points were awarded to the lake. Overdevelopment on a lake may

compl icate and reduce the effectiveness of a restoration program.

Watershed to Surface Area Ratio - The lake watershed area to lake

surface area ratio may define the relative importance of non-point

source pollutant contributions. If a watershed to surface area ratio is

greater than 100 I non-point source pollution can be a very significant

portion of the nutrient inputs to a lake. Non-point source pollution is
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more difficult to control than point source pollution. If the watershed

to surface area ratio is less than 100 it receives 10 points.

Warm or Cold Water Fisheries - This category reflects the current

MDNR fisheries management policy for a given lake. The ranking

provides emphasis on cold water fishery lakes which are recognized as

the most sensitive to pollutant input and warm water fishery lakes

which may receive the greatest fishing pressure of all lake types by

awarding them 10 points. A lake must have suitable chemical and

physical characteristics as well as habitat to be managed for a specific

fishery.

Toxic Conditions Present - Toxic algae blooms and fishkills due to

winterkill or summerkill conditions are two examples of toxic conditions

which may be present in a lake. If toxic conditions occur the public

use of the lake is reduced. A lake which has had toxic conditions

present received 10 points.

Final Ranking

Final ranking of a lake will be based on the total number of points

received by the lake divided by three

Final Lake Rank = Total No. Points Received

3

The 1980 census indicated that Minnesota had an estimated population

of 4,077,148. The population was nearly evenly distributed between

the Seven County Metropolitan Area (SCMA) - 1,980,918 (48.6%) and

tt;le Outstate Area (OSA) - 2,096,230 (51.4%). It is proposed that

future grant funds allocated to Minnesota be available on a formula

which as close as possible represents this SCMA-OSA population distri

bution (48.6% - 51.6%). Results of ranking Phase I lakes are shown in
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Tables 6 and 7. The results are subject to revision as further

information is obtained. The management ranking process will continue

to evolve and improve as efforts continue.
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TABLE 6. MANAGEMENT RANKING - OUTSTATE LAKES

Lake Lake Number Points Lake Lake Number Points

Buffalo 86-0090 91 .0 Ottertail 56-0242 80.3
Greenleaf 40-0020 90.0 Alexander 49-0079 80.3
Pepin 25-0001 89.7 Florida 34-0217 80.3
Clear 81-0014 89.7 Miltona 21-0083 80.3
Wagonga 34-0169 89.3 Shamineau 49-0127 80.0
Elysian 81-0095 89.0 Green 34-0079 80.0
Big Stone 06-0152 88.7 Le Home Dieu 21-0056 80.0
Sallie 03-0359 88.0 East Battle 56-0138 79.7
Nest 34-0154 87.7 Lizze 56-0760 79.3
Clearwater 86-0252 87.3 Wall 56-0658 79.3
Jefferson 40-0092 87.3 Little Birch 77-0089 79.3
Koronis 73-0200 86.0 Big Cormorant 03-0576 78.3
Sauk 77-0150 85.7 Eagle 56-0253 77.7
Big Pine 56-0130 85.7 Blanch 56-0240 77.3
Gilchrist 61-0072 85.7 Rush 56-0141 77.3
Mazaska 66-0039 85.7 George 34-0142 77.0
Maple 77-0181 8~.3 Elbow 56-0306 76.3
Tetonka 40-0031 85.3 Pelican 56-0786 76.3
Marion 43-0084 85.3 West Battle 56-0239 75.7
Cokato 86-0263 85.0 Ballantyne 07-0054 75.7
Madison 07-0044 84.7 Pickerel 56-0475 73.7
Irene 21-0076 84.3 Marie 73-0014 69.0
Freeborn 24-0044 84.0 George 07-0047 65.3
German 40-0063 84.0 Albert Lea 24-0014 57.0
Washington 40-1117 84.0 Henry 21-0051 56.7
Waconia 10-0059 83.7 Winsted 43-0012 55.7
Traverse 78-0025 83.3 Upper Sakatah 40-0002 54.3
Norway 34-0251 83.3 Silver 43-0034 54.3
Villard 61-0067 83.3 Osakis 77-0215 52.3
Duck 07-0053 83.3 Whiskey 77-0216 52.3
Big Swan 77-0023 82.7 Winona 21-0081 52.0
Frances 40-0057 82.7 Rice 73-0196 49.0
Carlos 21-0057 82.7 Fountain 24-0018 47.3
Bavaria 10-0019 82.7 Marion 56-0243 46.3
Hanska 08-0026 82.7 Big Birch 77-0084 46.0
Pomme De Terre26-0097 82.0 Ida 21-0123 45.7
Mary 21-0092 82.0 Mi nnewashta 10-0009 45.3
Sugar 86-0233 81 . 7 Pelican 26-0002 44.7
Minnewaska 61-0130 81 . 7 Agnes 21-0053 43.0
Fox 66-0029 81 .3 Darling 21-0080 42.7
Maple 86-0134 81 .3 Louisa 86-0282 42.0
Amelia 61-0064 81 .3 Caroline 86-0281 36.7
Silver 56-0302 80.7 Scott 86-0297 36.3
Eagle 34-0171 80.7 S1. Clair 03-0382 34.3
Victoria 21-0054 80.7 Little Pine 56-0141 32.5
Detroit 03-0381 80.7
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TABLE 7. MANAGEMENT RANKING - SEVEN-COUNTY METRO AREA

Lake Lake Number Points Lake Lake Number Points

Cedar 70-0091 92.3 Demontrevi lie 82-0101 65.7
Spring 19-0005 89.7 Penn 27-0004 64.0
Bone 82-0054 89.0 Wabasso 62-0082 63.7
Spring 70-0054 88.3 Silver 62-0083 63.3
Independence 27-0176 88.3 Holland 19-0065 62.3
Johanna 62-0078 86.7 Golden 02-0045 62.0
Nokomis 27-0019 85.0 Keller 62-0010 61 .0
Coon 02-0042 84.7 Shady Oak 27-0089 56.7
Bryant 27-0067 84.0 Medicine 27-0104 55.0
Elmo 82-0106 83.7 Calhoun 27-0031 52.0
Minnetonka 27-0133 83.3 Long 62-0067 49.6
Fish 27-0118 82.7 Jane 82-0104 49.0
Upper Prior 70-0072 81 .7 Lower Prior 70-0026 47.0
Phalen 62-0013 81 .7 Twin 27-0042 46.3
Bald Eagle 62-0002 81 . 7 Gervais 62-0007 46.0
Cedar 27-0039 81 .7 Anderson 27-0062 46.0
Crystal 19-0027 81 .3 Christmas 27-0137 40.3
Snail 62-0073 81 .0 Kohlman 62-0006 38.7
Eagle 27-0111 80.7 Josephine 62-0057 37.7
Big Marine 82-0052 80.3 Como 62-0052 36.3
Harriet 27-0016 80.3 Silver 62-0001 34.7
Marion 19-0026 80.3 Lake of the Isles 27-0040 32.3
Owasso 62-0056 80.0 Sweeny-Twin 27-0035 32.3
White Bear 82-0167 79.0 Beaver 62-0016 32.0
Bush 27-0047 77.0 Brownie 27-0038 32.0
Square 82-0046 75.7 Valentine 62-0071 29.7
Big Carnelian 82-0049 75.3 Powderhorn 27-0014 27.7
Wirth 27-0037 68.7 Hyland 27-0048 27.0
McCarron 62-0054 68.3 Pike 62-0069 25.7
Round 27-0071 68.0 Alimagnet 19-0021 25.7
Moore 02-0075 68.0 Fish 19-0057 22.0
Lily 82-0023 66.0
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1. lake identification number (Department of Natural Resources Bulletin 25)

2. Secondary station identification (used in Minnesota Pollution Control sal7l;:Jling)

3. Latitude and longitude co-ordinates

-4. lake name

5. Distance of lake from the nearest town

6. Federal Information Processing Standard Code for State and County

1, (ounty in ~hich lake is located

:1. take areA (in hectat'es)

9. Origin of laKe area: B:Departfllent of Natura) Resources Bulletir: 25
H:Depart~ent of Natural Resources Lake Map

10. State Planning Agency Major Basin Code

11. STORET Major and Minor Basin Code

12. Mean depth (in meters)

13. Maximum depth (in meters)
I

14. STORET Agency Code

15. Date on which the station ~as established

16. Unused

17. Archive Class (OO=on line)
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18.

19.

20.

21.

22.

24.

25.

27.

28.

29.

DESCRlrTI\~ PARAGRAPH

Area - The surface area determined from planimetry of the lake map. Most com
monly this area is from bathymetric maps supplied by D~~. Occasi0nally,
recent aerial photcgraphy v:a~ used to verify data within DKR--DO\.·l Bulletin
#25. Areas were converted to metric units of hectares (2.47 acres = 1 hectare)

Average Depth - The average depth determin~d from the formula ~ =VIA, where V is
the volume of the lake and A is lake surface area. Volumes were planimetrica
determined from D1~ bath)~etric maps. Average depths were converted to metric
units of meters (3.28 feet = 1 meter).

Maximum Depth - The maximum depth of the lake determined from bathymetric map.
imum depths were -converted to metric units of meters.

Volume - A lake volume was determi~led from a DNR bath:~~etric mar by sur-md ng the pa
tial volumes contained bet\o,'een contours, \\'here a portial volume \0,'3:' cJ~c1JIJted

from the formula: V =h/3 (a1 + a2 + a1a2), given that h = the depth inc
in feet; a1 and a2 are the surface areas of the given contours. All volumes
were converted to metric units of cubic meters (1,230 cubic meters = 1 acre-

Littoral %- The percentage of the total lake area which is shallower than ]5 feet
(4.6 meters). The majority of the data has been supplied by the D~~ fisheries
surveys.

Depth of -Rooted Vegetation- The maximum depth of rooted vegetation gro\o,'th in the
littoral zone as determined from DNR fisheries surveys for the lake. Units
are metric (meters).

Dominant Shoal Soils - An approximation of the dominant shore soils estimated by
D~~ fisheries survey in terms of: ledge rock, boulder, rubble, gravel) sand)
clay or muck.

Number of Public Accesses - The presence of boat launching facility on a lake in~

cuding non-paved rarr.ps which may be free or require a nominal fee. The number
mayalso be associated with multirecreational uses.

Access Administration - The unit of government which maintains the public access
facility.

Population - The estimated population located within the following radii of the
center of the lake: 1 mile, 5 miles, 10 miles (lakes in the Seven County
Metro Area) and 5 miles, 10 miles, 50 miles (lakes in the Outstat2 Area).

SHore Length - The length of the shoreline determined from the DNR fisheries
Units are in miles.

Use of Shoreline - The nature or use of the immediate area of the shoreline. The
information was taken from D~~ fisheries surveys and was categorized into
groups: Forest, ~luni'cipal, Agriculture, and Marsh. The Municipal category
eluded the following uses: residential, park or campground, transportation,
resorts, golf courses, highways, railroad tracks, and commerical/industriaJ.
The Agriculture category included pasture, grasslands, cultivated lanj, fall
areas. All values were recorded to equal a total of 100 percent.



30. Number of Dwellings - The number of private residences including farms, cabins,
homes or cottages within 1,000 feet of the high water mark of a lake. The
total number of dwellings arc reported along with the data of the DNR fish
eries survey from which the data was t.aken. Only the most recent informa
tion was provided.

31. Number of Resorts - The total number of resorts within 1,000 feet of the high
water mark of the lake. The value does not include the number of units
within a given resort. Only the most recent information was provided from
the DNR fisheries survey reports.

32. Acres per Mile of Shoreline - The amount of lake surface area in acres with re
spect to the total miles of shoreline. The resultant value is an indicator
or crowding potential.

33. Dwellings per Mile of Shoreline - The value was calculated based upon the total
number of seasonal and permanent residences along with resort units divided
by the total shoreline length of the lake.

34. Acres per Dwelling - This ratio represents the acres of lake surface per lake-
shore residence obtained by dividing the total number of seasonal and per
manent residences and res~rt cabins on each lake by the lake's surface area.

35. Lake Watershed Area - The data was derived from the Minnesota Land Management
Information System (MIJ1IS). Each watershed area is total number of 40 acre
parcels contained within the lake watershed boundary as defined by the D~K

in conjunction with this project. Fifty percent (50%) or more of the parcel
must !all within the watershed boundary to be included within the watershed
area. The data is expressed in square miles.

36. Geomorphic Region - The physiographic area defined by the topographic relief and
soil parent material of the lake's watershed. The data was retrieved from
the MLMIS system which is based on a 40 acre parcel grid system.

37. Soi.l Landscape Unit - The unit represents a group of soils generalized inlo a
homogeneous unit based on sub-surface soil texture, surface soil texture,
drainage characteristics and surface color. Combinations of these four
characteristics describe the soil landscape unit which is identified as a
four-letter soil code. The data was retrieved from the ML~1IS system and
is based upon the 40 acre parcel.

38. Land Use - The land use percentages are based upon nine land use/land cover
classes which were recorded for each 40 acre parcel in the state. The
data was retrieved from the MLMIS system with the separate land use per
centages equalling 100. The nine land use/land cover classes can be found
within ghe MLMIS documentation.

,
39. Ecological Class - This descriptor is the DNR fisheries classification described

in terms of natural fish populations which are best adapted to the physical,
chemical and biologic characteristics of a lake and which the lake could be
expected to support if it were left alone and no special management applied
to it. The principal ecological types are as follows:

1) Trout
2) Soft-water walleye
3) Hard-water walleye
4) Centrachid-walleye

5) Centrachid
6) ROl1gh fish-game fish
7) Bullhead
8) Non-classified



The numerical classification along with the year it was assigned by the
DN~ for the most recent two years is given.

40. Management Class - This descriptor is the management c12ssification attached by
the D~~ fisheries st~ff for the most important species, or combination of
species on which a management effort is to be directed. The follo~ing six
classes are used.

1) Trout
2) Walleye
3) Walleye-centra chid

4) Centrarchid (largemouth/smaJJmouth)
5) Warm-water gamefish
6) Regular winterkill

Only the most recent classifications with the numberical code and year(s) are
shown.

41. Roughfish - This is a nQmber reflecting the relative potential problem of carp for
a given lake with one indicating the lo~est potential and three a high probabi
lity. The value was derived from DNR fisheries surveys.

42. water Qua1ity Index - The overall value of water quality attributed t.o a Jake ba~ed

upon the cLlorophyll ~, secchi disc and total phosphorus indices or the LASDSAT
type.

43. Sensitivity Index - probably to be deleted.

44. Ranking Index - The relative ranking of a lake in terms of need for protection or
restoration.

-45. Lake Problems - This section lists those problems recorded within D~~ fisheries
survey reports as having occurred for a particular lake. Abbreviations for
certain problems were used as follows:

Wtrkl (winterkill)
Smrkl (summerkill)
Fshkl (fishkill)

Swim itch (swimmer's itch)
Algae blms (algae blooms)
Ag Veg (aquatic vegetation)

If no problems were indicated, None, was recorded.

46. Lake Map - The code provided for the particular Dh"R bathymetric lake map from Doc-
uments Section, Department of Administration.

47. Quad Map - The particular U.S. Geological Survey quadrangle map in which the lake
or major portion thereof is situated.

48. LANDSAT TyPe - The lake classification predicted through the use of s.atelli te image

49. Chlorophyll Index - An index representing the logarithmic transformation of chlor
, ophyll a lake data on a scale of 0-100.

50. Secchi Disc Index - An index representing the logarithmic transformation of lake
secchi disc transparency data on a scale of 0-100.

51. Total Phosphorus Index - An index representing the logarithmic transformation of
lake total phosphorus data on a scale of 0-100.
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USE OF SHORELINEI

FOR - I AGR - I
HUN - I MRSH - ~

a DWELls 30-1978
a RESORTSI 0-1959
AC/M I I 36
DWEllIHI I 12
AC/DWElll 3
WTRStiED AREAl
GEO" REGI
SlUI
lAND USEI WTR 91 MRSH 01

FOR 01 CUL 01 RES 481
URB 431 PASTURE/OPlN 01

LKHAPI
OUAD11

C1106
HINNEAPOLIS NORT

PHOS-T
_ "G/l

0.108

SI:CCHI
"ETERS

0.6

CHLA
UG/L

12

NITRO-T
HG/L

1.613

ALK-T
MG/l

67

COLOR
PT-CO

NIP

14.9

TSIP

72

TSIS

67

TSIC

55

AVTSI

65

MPC_ LAKE CLASSIFICATION PROJECT <314A)

/TYFA/AMBNT/LAKE

DESCRIPTION

03-0359 SAL
46 46 15.0 O~5 ~3 1~.0 3
LAKll SAllIE AT SHOREHAM
27005 "INNESOTA BECKER
AREAl 512.6 HECTARE M 230156
MEAN DEPTHI 5.3 M MAX DEPTHI 17.7 14
,1MINNL 800412

ECOL CL_SSz
MGMT CLASSI
ROUGtiFISHI
,,~ INDEXI
SENS INDI
RANk INDI
PR08lfHSI

94.9 SO HI

4-1975 4~1968
3-1975 ~-196B 2-194{j

1 lANDSAT TYPEI
CHlOR INDI
SECCHI INDI
T-PHOS INCI

TURkEY FAR"S
DET It<S DISPOSAL PLANT
AD VEEDS 1968
SHRKL 1947
ALGAE 194~,68,75

AREAl 513 HA
AV DEPTHI 5.3 "
MX OEPTHI 18"
VOLI 2.70E07 H3
LITTORALI 43 I
OEP TH ROOTED

VE:.G I 5"
0014 SHOL SO I L I

SANO-
PUEl ACC DI 2
A0HINIONR-E
POP lILA TION

5 MI& 7653
10 MI: 13728
SO MIl 155419

SHORE la 5.60"1
USE OF SHORELINEI

FOR 851 _GR 151
HUN 01 "RSH 01

a DWEll: 157-1975
JJ RESORTS: 5-1975
AC/PH: 226
DWElL/MII 33
AC/DWElLI 7
WTRStiED AREAl
GEOM REGI
SLU:
LAND USEI VTR 141 MRSH 41

FOR 251 CUL 201 RE:.S SI
URB 51 PASTURE/OPEN 241

Lk"API
QUAD11

6360
AUDUBON

PHOS-T
HG/L

0.126

SECCHI
METERS

2.3

CHLA
UGll

NITRO-T
HG/L

1.490

Alk-T
HGll

185

COLOR
PT-CO

25

NIP

11.8

TSIP

74

TSIS

48

TSIC

70

AVTSI

64



•
"PCA LAkE CLASSIFICATION PROJECT C314A)

213
4140

70047

DES CRIP TI ON

03-0381 DET
46 47 30,0 0~5 52 30,0 3
UAKEf DETROIT AT DETR~IT LAKES
27005 ~INNESOTA BfCKEP
AREAl 1260,6 HECTARE" 230156
HEAN DEPTHI 4.8 H ",AX DEPTHI ?5.0 H
21HINNL 800412

89
DETROIT LAKES

4-1~79

2-1979
1 LANDSAT TYPEI -

,CHLOR IND I

SECCHI INDI
T-PHOS I NO I

BlLLHEAD REHOVAL 1979

lKHAP:
QUAD11

ECOl CLA9S:
"GHT CLASSf
ROUGHFISHI
wa INDEXI
SENS INDf
RANK INDs
PROBLEMS I

69,1 so HI

SH~RE Lf 12,40 MI
USE OF ~HCRELINEI

FOR 651 AGR 101
MUN 251 HRSH 01

" DVELLI 492-1979
" RESORTS: 23-1979
AC/"I: 251
DVELl/"'If 51
AC/DVELL: 5
VTRShED AREAl
GEOM REG:
SLUI
LAND USE: VTR 101 HRSH .1

FOR 3~1 CUl 201 RES SI
UR8 41 PASTURE/OPEN 261

AREAl 1261 HA
AV DEPTH I ••8 '"
"X DEPTH' 25"
VOll 6,01E07 M3
LIT TOR ALI 67 1
DEPTH ROOTED

VEG I 6",
DOH SHOL SOIL I

SAND
PU8 ACC al)1
AD",INI "NDOT
POPULATION

5 MI I

10 HII
50 ",11

ITYPA/AHBNT/LAKE

II

•
•

•

•
•

•
•

PHOS-T
"GIL

0.035

SECCHI
"ETERS

2.4

CHLA
UG/l

10

NITRO-T
"'G/l

0.842

ALK-T
HG/L

183

COLOR
PT-CO

10

N/P

24.1

TSIP

S5

TSIS

47

TSIC

53

AVTSI

52

"PCA LAKE CLASSIFICATION PROJECT C314A)

ITYPA/A",BNT/LAKE

03-0382
46 .8 10.0 095 ~2 50.0 3
L~KEI ST, CLAIR 1 "I V OF DETROITLAKES
27005 HINNESOTA BECKER
AREAl 56.7 HECTARE B 230156
"'EAN DEPTHf 1,3 ~ MAX DEPTHI 2.1 M
21HINNL 800412

DESCRIPTION

ECOl CLA9S1
HGMT CLASS:
ROU'hFISHI
WQ INDEXI
SENS IND:
RANK INoa
PROBLEMS:

13,7 SO HI

7-1964
6-1964

1 LANDSAT TYPEf 
CHLOR INDI
SECCHI INDI
T-PHOS IND:

OCC WTRKL

APEA. 57 HA
AV DEPTHI 1,3 H
MX DEPTHI 2,2 ",
VOL I 7.24E05 H3
LITTORAL: 88 I
DEPTH ROOTED

VEG: - M
DOH SHOL SO IL f

HUCk
PU& ACC ala
ADHINI
POPULA lION

5 HI: 9993
10 "'II 13518
~o HI: 150533

SHORE LI 2,1 HI
USE OF SHORELINE:

FOR 321 AGR 81
HUN 01 MRSH 601

a DVELL:O -1964
D RESORTS: 0-1964
AC/HI: 67
DWELL/HI :0
AC/OWELL: 999
WTRSHEO AREA:
GEOM REG:
SLUr
LAND USE: WTR 141 "RSH 41

FOR 101 CUL 251 RES 101
URB 91 PASTURl/OPEN 261

LKMAPI
QUAD1 :

?
AUDUBON

AVTSIIS ICTSIP TSISNIPCOLOR
PT-CO

PHOS-T SECCHI CHLA NITRO-T ALK-T
_ HG/_L__ "'ETERS UG/L "GIL HGIL

__=-0-=-'5=-5=-2=----- 1~,~0~ _=3~1'____ 16_8, ---='-------' '-- --"OJ; ~" L 1\



ITYPA/AMBNT/LAKE

03-047)
46 44 10.0 095 S~ 40,0 3
~AKEI "ELISSA ~t SHOPFHAM
27005 MINNESOTA 9ECKE~
AREAl 750.6 HECTARE" 230156
MEAN DEPTHI 5.6 M MAX DtPTHI 13.1 M
,1HINNL 800412

DESCRIPTION

ECOL CLASSI
MGfIIT CLASSI
ROUGhFISHI
WO INDEXI
SENS INDI
RANK INDI
PR08LEMS:

10'>.4 Sr) HI

3-1976
2-1976 ~-196c 2-1949

1 LANDSAT TYPEI 
CHLOR INDI
SECCHI INDI
T-PHOS INDI

HVY WEED GROWTH 1968

AREA I 751 HA
AV DfP TH I 5.6 M
MX DEPTHI 13 M
VOLI 4.18E07 M3
LITTORALa 51 I
DEPTH ROOlEO

VE G15M
0011 SHOL SO ILl

SAND-SAND
PUB ACC III 3
AD ... INI CITY
POPULATION

5 HII 1856
10 HII 14155
~O Hll 157722

SHORE L: 9.75 MI
USE Of SHORELINEI

FOR 81 AGR 01
MUN 921 ~RSH 01

II DWElLI 326-1976
II RESORTSI 5-1976
AC/HII 190
DWELL/HI: 37
AC/DWElLI 5
WTRSHED AREAl
GEOfll REGI
SLUI
LAND USEI WTR 141 HRSH 41

FOR 271 CUl 201 RES 71
URB 41 PASTUREIOPEN 231

LKMAPI
QUAD1:

Bl1
AUDUBON

PHOS-T
_.J!i.!.L-

SECCHI
METERS

CHLA
UG/L

NITRO-T
"GIL

ALK-T
MG/L

COLOR
PI-CO

NIP. TSIP ·TSI S TSIC AVTSI

I1PCA LAKE CLASSIfICATION PROJECT (~14A)

/TYPA/A~BNT/LAKE

03-0576 BCMT
46 46 15.0 0~6 03 45.0 3
LAKEI BIG COP"'ORANT 1 HI N OF CO~MOR_NT

27005 HINNESOTA BECKER
AREAl 1367.8 HECTARE B 230156
HEAN DEPTHI 7.7 '1 MAX DEPTHI 18.3 H
,1HINNL . ~00816

DFSCRIPTION

ECOL CLAS'SI
HGfIIT CLASS:
ROUGHFISHI
WQ INOEXI
SENS INDI
RANK INDI
PROBLEMSa

26.8 SO HI

3-1972 3-19)4
2-1972 2-19)4

2 LANDSAT TYPEI 
CHLOR INDa
SECCHI INDI
T-PHOS INDI

HIGH WATER 1972

AREAl 1368 HA
AV DEPTHI 7.7 M
MX DEPTHI 18 M
VOLa 1.04E08 M3
LITTORALa 10 I
DEPTH ROOTED

VEG IBM
DOM SHOL SO IL I

RUBBLE-GRAVl:L
PU., ACC II I 1
ADMINI DN~-E

POPULATION
5 MIt 1029

10 MI I 5766
~O HI I 150578

SHORE LI 9.10 HI
USE OF SHORELINEI

FOR 501 AGR 01
HUN 501 ~RSH 01

D OWELLI 236-1972
D RESORTSI 6-1972
AC/H I I 371
DWELl/fllII 30
AC/OWELLI 12
WTRSHE:O AREA:
GEOH REGI
SLU:
LAND USEI WTR 391 HRSH 21

rOR 111 CUL 201 RES 101
URB 11 PASTURE/OPEN 181

LKMAPI
QUAD1:

B462
BIG CORMORANT LA

PHOS-T
_j!G/_L_

0.023

SE CC HI
METERS

3.3

CHLA
UGll

4

NITRO-T
MG/L

0.958

ALK-T
MG/L

257

COLOR
PT-CO

2

N/P

41.7

TSI P

49

ISIS

43

TSIC

44

AVTSI



•
06-0152

.4~ 16 10.0 0~6 27 15.0 3
LAK~: BIG STONE AT OPTONVILLf
27011 MINNESOTA BIG STONE
AREAr 5103.1 HlCTARE 8 07u422
~EAN DEPTH: 3,4 " HAX DEPTH: 4.~ H
21!'4INNL 800816

DESCR I PTI"N

"PCA LAkE CLASSIFICATION PROJECt C314A)

6-10,71
S-1971 2-1947

3 LANDSAT TYPEI 
CHLOR INOI
SEtCHI INDI
T-PHOS INOI

SVIH ITCH 1971
AO VEG 1971
HVY ALGAL 8LMSIMAY-OCT
VTRKL11947-4lS

AVTSI

6662

TSICTSIS

78

TSIP

837
BROVNS VALLEY

N/P

LKMAPI
OUA011

10.4

ECOL CL~~SI

MGMT CLASSI
ROUGHFISHr
VO INOEXI
SENS INOI
RANK INDr
PROBLEMS I

- SI) HI

COLOR
PT-CO

169

ALK-T
HG/L

SHORE LI 61.85 HI
USE OF SHORELINEI

FOR 30' AGR 65~

"liN 5' "fRSH 0'
"OVELLI 60S-1971
rt- RESORTSI 15-1971
ACIM I I 204
DVELL/HII 11
AC/DVELLI 18
VTRSHED APEAI
GEO" REGI
SLUI
LAND USE: VTR -l MRSH -I

FOR -I CUL -I RES -I
URB -r PAS TURE/OPEN . -I

NITRO-T
HG/L

1.755

2841
4152

71785

25

CHLA
UG/L

AREAl 5103 HA
AV DEPTHI 3.4 M
MX DEPTH: 5 M
VOL I 1.71 E08 M3
LI TTORALI ~9 I
DEPTH ROOTED

VEG 11M
DOM SHOL SOIL:

BOULOE-MUCK
PUB ACC 'U 14
ADM IN I DNR-E
POPULATION

5 Mil
10 "II
SO HII

SECCHI
HETlRS

1.1

PHOS -T
_...l!iL_L_

0.168

ITYPA/A~BNT/LAkE

•

•

•

•
•

•
•

•

•

•

•
•
•

MPCA LAKE CLASSIFICATION PROJECT <314A)

ITYPA/A"BNT/LAKE

07-0044
44 11 25.0 093 48 40.0 3
LAKEI MADISON AT MAOI~ON LAKE
27013 MINNESOTA BLUE EARTH
AqEAI 473.7 HECTARE M 070428
MEAN OEPTHI 3.9 M MAX DEPTHI 18.0"
21MINNL 800412

ECOL CLASS:
"GMT CLASSr
ROUGHFISHr
WO INDEX I
SENS IHDI
RANK INDI
PROBLEMSI

15.9 SO MI

5-1974 5-1970 5-1955
3-1~74 3-1970 3-1955

3 LANDSAT TYPEr 
CHLOR INOI
SECCHI INDI
T-PHOS IHDI

OEAD TREES 1974
ALGAE 1974
HVY ALGAL GROVTH 1970

•
•
•
•
•
•

ARfA: 474 HA
AV DEPTHI 3.9 M
"X DEPTHr 18 H
VOLI 1.81E07 M3
LITTORALI 65 I
DEPTH ROOTED

VEG I 2 H
OOM SHOL SOILI

SAND--SAND
PUB ACC 111 1
ADM IN I DNR-E
POPULA liON

5 "I: 173'i
10 MIl 10245
~O "I: 442363

OESCRIPTION

SHORE LI 11.37 MI
USE OF SHORELINEI

FOR 55' AGR 0'
HUN 45' H~SH O~

11 DVELLI 126-1974
11 RESORTSI 3-1974
AC 1M I : 103
DVELL/HI: 13
AC/DVELL: 8
WTRSHEO AREAl
GEO,.. REG:
SLU:
LAND USE: WTR 181 MRSH 5~

FOR l' CUL 601 RES 4"
URB l' PASTUREIOPEN 111

LKM~PI

QUAD11
C196S
MADISON LAKE

• PhOS -T
-~~

0.067

SECCHI
METlRS

0.8

CHLA NITRO-T COLOR NIP TSIP lSIS TSIC

65

AVTSI

64



~PCA LAKE CLASSIfICAtION PPOJECT <314A)

ITYPA/AMBNT/LAKE

01-0047
44 14 00.0 0~3 52 10.0 3
LAKEI GE~RGE 3 MJ N~ OF H_OISON LK
27013 MINNESOTA RlUE EARTH
~REAI 57.1 HECTARE 8 070432
HEAN DEPTH. 2.9 H HAX DEPTHI 8.5"
21HINNL 800412

DESCRIPTION

AREAl 57 HA
AV DEPTHI 2.9 H
HX DEPTHI 9 M
VOL I 1.64E06 H3
LITTORAL' - I
DEPTH ROOTED

VEG 12M
DOM SHOL SO IL I

HUCK-SAND
PU6 ACC "I 1
ADHINI CNTY
POPULATION

5 "II 3106
10 'HI 56486
~O "II 450414

6b

AVTSITSIC

4-1Y70
5-1970

1 LANDSAT TYPEI 
CHLOR IND:
SEceHI INDI
T-PHOS INDI

HI

0'
01 LKHAP: C2062
5'" QUAD11 HANKATO EAST

N/P TSIP TSIS

37.1 67 70

lCOL CLASSI
MGMT CLASSt
RfJUf:.HFISHz
uo INDEXI
SENS INDI
RANK INDI
PROBLEMSI

COLOR
PT-CO

1.3 SO

95

ALK-T
HG/L

SHORE LI 1.5 HI
USE OF SHORfLINEI

FOR 751 AGR 01
HUN 51 MRSH 201

a DUELLI 3-1970
a RESORTSI 0-1970
AC/HII 94
DVELL/MII 2
AC/DIIELL t 47
IITRSHED AREAl
GEOH REGt
SLU:
LAND USEI VTR 151 MRSH

FOR 51 CUL 751 RES
URB 01 PASTUR~/OPEN

NITRO-T
MG/L

2.895

CHLA
UG/L

SECCHI
METERS

0.5

PHOS-T
..GIL

0.078

MPCA LAKE CLASSIFICAtION PROJECT (314A)

/lYPA/AMBNT/LAKE

07-0053 DUCK
44 13 o~.o 093 48 5~.O 3
L_Kll DUCK 1 HI N ~F "ADIS~N LAKE
27013 HINNESOTA RLUE EARTH
AREAl 116.5 HECTARE B 0704~2

HEAN DEPTH' 3.0 M HAX DEPTH: 7.6"
21HINNL 800412

DESCRIPTION

AREAl 117 HA
AV DEPTHI 3.0 H
MX DEPTH. 8.M
VOLI 3.44E06 H3
LITTORALI 82 I
DEPTH ROOTED

VEG I 2 H
DOM SHOL SO IL I

SAND---SAND
PUb ACC '21 1
'_DMINI C~TY

POPULA liON
5 HIt l028

10 HI I 12441
50 HIt 534644

5-1974 5-1970 5-1950
3-1974 3-1970 3-1956

3 LANDSAT TYPEI 
CHLOR INDI
SECCHI 1"01
T-PH05 INDI

PART IITRKL:1955-~6

HI

01
161 LKHAPI 021

01 OU_Dll HADISON LAKE

NIP TSIP TSIS TSIC AVTSI

30.3 61 62 57 60

ECOL CLASS:
HGMT CLASS:
ROUGHFISH'
"0 INDEXI
SENS INDI
RANK INDt
PRO&LEHSI

COLOR
PT-CO

20

1.6 SO

AlK-T
MGll

163

SHORE LI2 .a4 HI
USE OF SHORELINEI

FOR 801 AGR 01
MUN 01 HRSH 201

a DUELL: 121-1974
a RESORTS: 0-1974
AC/HIt 101
DVELL/MI: 43
AC IDIIELL: 2
UTRSHED AREA:
GEOH REG:
SLU:
LAND USEI UTR 241 HRSH

FOR 01 CUL 561 RES
URB 41 PASTURE/OPlN

NITRO-T
MGll

1.51515

CHLA
UGll

SECCHI
HfTERS

0.9

PHOS-T
f'lG/l

0.050



MPCA LAKE CLASSIFICATION PROJ~CT «314A)

ITYPA/A~BNT/LAKE

07-0054 BLT
44 12 45.0 093 50 15.0 ~

lAKEI BALLANTYNl 1 HI NW OF HAOISPN LK
27013 HIN~ESOTA BLUE EAPTH
AREAl 142.7 HECTARE H 070437
HEAN DEPTH: £.4 M HAX DEPTH: 17.7 H
,1MINNL 800412

DESCRIPTION

AREAs 143 HA
AV DEPTHs 2.4 H
MX DEPTHs 18 H
VOLI 3.45E06 M3
LITTORALS 89 I
DEf TH ROOTED

VEG. 2 M
DOM SHOL SOIL I

SAND--SUW
PUB ACC ". 1
ADHINI DNR-E
POPULATION

5 "II 21) 28
10 ~ II 51)637
SO HII 44871 S

57

AVTSI

5-1974 5-1970 6-195~

3-1974 3-1970 3-195~

3 LA~DSAT TYPE: 
CHLOR I~O:

SECCHI IND:
T-PHOS INOI

MI

51
91 LKMAP: C2407
81 OUAD11 MADISON LAKE

N/P TSIP TSIS TSI C

39.1 57 . 54 60

ECOL CLASS:
HGM T CLASS:
ROUGHFISHI
Ida INDEX:
SENS IND:
RANK IND:
PROBLEMS:

COLOR
PT-CO

20

5.8 ~a

140

ALK-T
"'GIL

SHORE LI 3.42 HI
USE OF SHORELINEI

FOR 201 AGR 801
HUN 01 MRSH 01

DOWELL: 46-1974
D RESORTS I 0-1974
AC/HI: 103
DWELL/HI: 13
AC/DWELL: 8
WTRSHED AREA:
GEOH REG:
SLU:
LAND USE: YIR 171 HRSH

FOR 01 CUL ~YI RES
URB 21 PASTURE/OPEN

NITRO-T
HG/L

20

CHLA
UG/L

SECCH I
MEIERS

1.5

PJiOS-T
_JiLL

0.040

MPCA LAKE CLASSIFICATION PROJECT (314A)

IIVPA/AMBNT/LAKE

08-0026 HSK
44 08 00.0 094 35 45.0 3
LAKEI HANSKA 3 HI SW OF HANSKA
2701 S . ~INNESOTA BROWN
AREAl 746.2 HECTARE B 070431
"EAN DEPTHI 1.4 f' MAX DEPTHI 1.7"
21f'INNL 800412

DESCRIPTION

ECOL CLASSr
"GHT CLASS:
ROUGHFISHI
WO INDEXr
SENS IND.
RANK INO:
PROBLEMSI

32.3 SO HI

6-1976AREA I 746 HA
AV DEPTH: 1.4 H
HX DEPTHI 2 H
VOLa 1.02 E07 H3
LITTORALs - I
DEP TH ROOTED

VEGa - ~

DOH SHOL SOiL:
MUCK

,PUB ACC ". 5
ADHIN' DNR-E
POPULATION

5 HII 528
10 MI: 4555
50 HIs 264118

SHORE L: 20.87 HI
USE OF SHORELINE:

FOR 401 AGR ~Ol

HUN 01 ~RSH 101
"DWELL: 17-1976
D RESORTS: 0-1976
AC/HII 88
DWELL/His 1
AC/OWELL: 108
WTRSHEO AREA:
GEOH REG:
SLU:
LAND USE: WIR 91 MRSH

FOR 01 CUl 851 RES
URB 01 PASTURE/OPEN

01
0"
5"

LKHAPI
OlJ~011

LANDSAT TYPE: 
CHLOR IND:
SECC... I IND:
T-PHOS INO:

?
lAKE HANSKA WfST

PHOS-T SECCHI
• _~__L__ HETERS
_______1I_4-'2J__ " .,

CHLA
UG/L

NITRO-T
MG/L

ALK-T
MG/L

COLOR
PT-CO

N/P TSIP TSIS TSIC AVTSI



ITYPA/A"BNT/LAKE

10-0009 HSH
44 52 50.0 093 36 30.0 3
LAKEl "INNEWASHTA ? HI E OF ZU~BRO HGHTS
27019 . t'INNESOTA CARVEP
AREAl 302.1 HECTARE" ~70320

MEAN DEPTHI 5.1 " "AX D~PTH: 21.3 M
21HINNL 800412

DESCRIPTION

ECOL CLASSI
"G"T CLASS:
ROUGHFISHt
wO INDEXI
SENS INDt
RANK INOI
PROBLEMS:

5.2 SO MI

5-1951
4-19~7

1 LANDSAT TYPEI 
CHLOR IND:
SECCHI INDI
T-PHOS INDI

AREAl 302 HA
AV DEPTHI 5.1 "
"X DEPTHI 21"
VOLa 1.54E07 "3
LITTORALa 50 I
DEP TH ROOTED

VEGa 3"
DO" SHOL SOILI

"UCK
PUB ACC 1110
AD"INI LOCAL
POPULATION

1 "11 0
5 "II 14459

10"11 106516

SHORE L: 1.60 MI
USE OF SHORELINE:

FOR 401 AGR 20~

HUN 401 HRSH 01
D DWELLa 85-1974
a RESORTSI 1-1974
AClfU 1 98
DWELL/MII 12
AC/DWELLI 8
WTRSHED AREAl
GEO" REGI
SLUI
LAND USEI WTR 161 MRSH b

FOR 131 CUL 241 RES 22~

URB 21 PAST~R~/OPEN 14~

L K" AP:
QUA01:

C91
EXCELSIOR

PHOS-T
"GIL

0.034

SECCHI
"ETtRS

2.8

CHLA
UG/L

4

NITRO-T
"GIL

0.975

ALK-T
"GIL

135

COLOR
P T-CO

8

NIP

28.1

TSIP

~5

TSIS

45

TSIC AVTSI

MPCA LAKE CLASSIFICATION PROJECT <314A)

ITYPA/A"BNT/LAKE

10-0019
44 50 15.0 093 38 25.0 3
LAKEa BAVARIA 2 MI SE OF VICT~PIA

27019 . t'INNESOTA CARvER
APEA: 75.9 HECTARE B 070433
"EAN DSPIHI 5.6 M MAX DEPTHI 18.3"
21MINNL 800412

DESCRIPTION

o
7071

66241

1.9 SO HI

ECOL CLASS:
MGMT CLASSI
ROUGHFISH:
'10 INDEXI
SENS IND:
RANK INOI
PROBLEMS I

032
viCTORIA

S-lCJ75
4-1915

1 LANDSAT TYPEI 
CHLOR INOI
SECCHI INOI
T-PHOS INDI

SHORE LI 2.30"1
USE OF SHORELINEa

FOR 5~1 AGR lOS
MUN 401 MRSH OS

D OUELLI 30-1975
D RESORTSa 0-1975
AC/Hla 82
DUELL I" I I 13
AC/DUELL: 6
WTRSHED AREAl
GEOM REGI
SLUt
LAND U~E: UTR 101 MRS4 OS

FOP l n l CUL 571 RES 7~

URB 3~ PASTURl/OPEN 131

AREAl 76 HA
AV DEPTHI 5.6 "
"X DEPHH 18"
'lOLl 4.24E06 "3
LI TTOR ALI 47 1
DEPTH ROOTED

VEGI 2"
DOH SHOL SO ILl

MUCK
PU& ACC DI
AD" HU C~TY

POPULA lION
1 M I:
5 HIt

10 HI:

PHOS -T
"G/L

0.039

SECCHI
HETE RS

1.0

CHLA
UG/L

NITPO-T
HG/L

ALK-T
"GIL

87

CO LOP
PT-CO

NIP TSIP

57

TSIS

60

TSI C AVTSI

5b



•
10~0059 VCA

44 52 20.0 093 47 00.0 3
LAKEI WACONIA AT WACONIA
2701~ HINNESOTA CARVER
AREAl 1292.7 HECTARE H 070433
HEA~ DEPTH: 4.1 H HAX DEPTH: 11.3 H
21"INNL 800412

MPCA LAKE CLASSIFIC_TION PROJlCT (314A)

61

AVTSI

65

TSIC

59

TSIS

60

TSIP

B226
WACONU-15

4-1973
3-1973

3 LANDSAT TYPE: 
CHLOR 11'40:
SECCHI IND:
T-PHOS IND:

AO VE' 1973

N/P·

34.6

ECOL CLAS'S:
HGMT CLASS:
ROUGHFISH:
va INDE~:

SENS IND:
RANK IND:
PROBLEHS:

COLOR
PI-CO

11

9.4 so HI

162

ALK-T
MG/L

DESCRIPTION

SHOPE LI 6.80 HI
USE OF SHORELINEI

FOR 9~1 AGR 101
MUN 01 HPSH 01

II DVELLa 210-1973
II RESORTS: 5-1973
AC/MI: 470
DWELL/"I: 35
AC/DWELL I 13
WTRSHED AREA:
GEOH PEG:
SLU'
LAND USEa VTR ~I MRSH 161

FOR 41 CUL 611 RES 01
URB 11 PASTURE/OPEN 91

NI TRO-T
MG/L

1.662

o
4519

306 S1

32

CHLA
UG/L

AREAl 1293 HA
AV DEPTHI 4.1 H
HX DEPTHI 11 H
VOLI 5.21E07 H3
LITTORALI 53 I
DEP TH ROOT ED

VEG I 4 H
DOM SHOL SO ILl

CLAY-GRAVEL
PUB ACC III 2
ADHINI CITY
POPULATION

1 HII
5 HII

10 "II

SECCHI
PIETERS

1.1

PHOS -T
HG/L

0.048

/TYPA/AMBNT/LAKE

•

•

•

•
•

•
•

•
•

•

•
•
•

HPCA LAKE CLASSIFICATION PPOJ~CT (314A)

/TYPA/AMBNT/LAKE

19-000~

44 46 00.0 092 59 15.0 3
LAKE: SPRING 2 HI W nF NININGER
27037 HINNESOTA DAKOTA
AREA: 2391.7 HECTARE H 070320
HEAN DEPTH: 2.4 H HAX DEPTH: 6.1 H
21MINNL 800412

6-1956
5-1956

3 LANDSAT TYPE: 
CHLOR IND:
SECCHI IND:
T-PHOS IND:

-I
-I LKHAPI ?
-I OUAD11 INVER GROVE HEIG

NIP T51P T515 T5fC AVTSI

-----1_0_..-1 90 70 76 79

ECOL CLAS'SI
HGH T CLASS:
ROUGHFISH:
WO INDEX:
SENS IND:
RANK I NO:
PROBLEMSI

- SO HI

COLOR
PT-CO

___;)1\

DESCRIPTION

ALK-I
HG/L

SHORE L: 23.8 HI
USE OF SHCRELINE:

FOR - 1 AGR - 1
HUN - 1 HRSH - 1

"DWELL: 10-1956
II RESORTS: 1-19~6

AC/H I: 248
DWELL/HI: 1
AC/DWELL: 36~

WTRSHED ARE~:

GEOM REG:
SLUI
LAND USE: VTR -~ MRSH

FOR -I CUL -I RES
URB -I PASTURE/OPEN

NITRO-T
HGIL

pus ACC II:
ADH IN: DNR-E
POPULA nON

5 HII 943
10 HII 80205
50 HI I 2029243

AR~A I 2392 HA
AV DEPTH: 2.4 H
"X DEPTH: 6 H
VOL I S.83E 07 "3
LITTORAL' - I
DEPTH ROOTEO

VE GI -"
DOH SHOl SOIL'

SECCHI
HETERS
~~~.~ . O~~o5~~

PHOS-T
HG/L

~~~~~~~~~"~~~~-~~?~P~~",,,,~

•

•

•

•

•

•

•



HPeA LAKE eLASSIFIC~TION PROJECT (314A)

IT YPA/AMBNT ILAKE

19-0021
44 45 00.0 093 15 00.0 3
LAKE: ALIMAGNET IN BIIRNSVILLE
27037 MINNESOTA DAKOTA
AREAl 44.3 HECTARE M 070433
HEAN DEPTH: 1.4 M MAX DEPTH: 2.7 H
21MINNL . 800412

DESCRIPTION

LA NDSA T TYPE: 
CHLOR INDI
SECCHI INDI
T-PHOS IND:

HI

01
01 LKH AP I Cl092

281 OUAD11 BLOOHINGTON

NIP TSIP TSIS TSIC AVTSI

10.3 77 6~ 59 67

ECOL CLAS'S:
MGMT CLASS:
ROUbHFISH:
wa INDEXI
SENS INDI
RANK 1"01
PROBLEMsa

COLOR
PT-CO

26

2.4 SO

70

ALK-T
HG/L

SHORE LI 2.6 HI
USE OF SHORELINE:

FOR - I AGR - I
HUN - I MRSH - I

" DVELLI 50-1980
" RESORTSI
AC/MI: 42
DVELL/HII 19
_C/DVELL a 2
WTRSHED AREAl
GEOH REG:
SlUa
LAND USEI VTR 101 HRSH

FOR 381 CUL 131 RES
URB 31 PASTURE/OPEN

NITRO-T
HGIL

1.610

CHLA
UG/l

PUB ACC I.
AD"HU
POPULATION

1 ,.. I a 0
5 MI a 28442

10 MIa 189271

AREA. 44 HA
AV DEPTH. 1.4 H
MX DEPTH' 3"
VOL' 6.24E05 M3
LITTORAL. - I
DEPTH ROOTED

VEG a - H
DOl' SHOL SO IL:

SECCHI
METERS

0.7

PHOS-T
"G/L

0.156

MPCA LAKE CLASSIFICATION PROJECT (314A)

/TYPA/AMBNT/LAKE

19-0026
44 40 10.0 093 17 05.0 3
LAKE: MARION-VHOLE lAKE IN lAKEVILLf
27037 MINNESOTA DAKOTA
AREAl 2~5 HECTARE H 070638
"EAN DEPTHI 2.7 M MAX DEPTH: 5.2 H
21MINNL 800412

DESCRIPTION

1 LANDSAT TYPl: 
CHlOR IND:
SECCHI IND:
T-PHOS INDI

WTPKL 1946

HI

1'IC
71 lKMAP: 9117

:'31 QUAD1: ORCHARD LAKE

NIP TSIP ISIS TS I C AVTSI

21.7 61 55 67 61

ECOL CLASS:
HGHT CLASS:
ROUGHFISHI
"0 INDEX:
SENS IND:
RANK IND:
PROBLEMSI

COLOR
PT-CO

8.4 SO

AlK-T
MG/l

132

SHORE LI 7.50 HI
USE OF SHORELINE:

FOR 2nl AGR 201
HUN 601 HRSH 01

a DVELL: 70-1969
a RESORTS: 0-1969

.A(/MI: 55
DVElL/M I I 9
AC/DWELL: 6
"T~SHED AREA:
GEOM REG:
SLU:
LAND USEI VTR 71 HRSH

FOR 231 CUL 221 RES
URB 51 PASTURE/OPEN

NITRO-T
MGIL

1.087

o
7556

52560

43

CHLA
UG/L

AREA. 205 HA
AV DEPTHI 2.7 H
MX DEPTH' 5 M
VOL I 4.41 E06 H3
LITTORALa 82 I
DEPTH ROOTED

VE G. - H
00" SHOL SOIL:

SAND-SAND
PUB ACC Ita
ADMIN: CITY
POPULATION

1 Mil
5 MI:

10M I:

SECCHI
MEH.PS

1.4

PHOS-T
...:..11~_L_

0.050

•

•
•
•



"PCA l~KE CLASSIFICATION PPOJ~CT C314A)

ITYPA/AHaNT/LAKE

19-0027 CRY
4l _~ 20.0 093 15 5~.O 3
LAKE:. I CRY STAL IN OU RN~ VJLl E
27037 HINNE:.SOTA DAKOTA
AREAl 118.1 HECTARE H 07032"
"'EAN DEPTHr 3.2 '" HAX DEPTHr 11.' H
21MINNL . ~00412

DESCRIPTION

5-1S<75
4-1CJ175

3 LAHDSAT TYPE: 
CHLOR INDa
SECCHI INO:
T-PHOS INOr

HVY BULLHEAD POP 1975

HI

01
1~1 lKHAP: C988
271 QUAD11 ORCHARD LAKE

N/P TSIP TSIS TSIC AVTSI

37.2 56 52 54 54

ECOl ClASSI
HG"'T CLASSI
ROU(,HFISHI
wa INDFxr
SENS INDI
RANK INDI
PROBLE~S I

COLOR
PT-CO

9

3.4 SO

140

AlK-T
HG/L

SHORE II 5.25 HI
USE OF 9HCRElINEr

FOR 0' AGR 401
HU~ 601 MRSH 01

II OWEllr 165-1975
II RESORTSr 0-1975
AC/MI: 56
OWElL/MI: 31
AC/OWELLr 2
WTRSHEO AREAl
GEOH PEG:
SLur
LAND USEr WTR 15' MRSH

FOR 161 CUL 181 RES
URB 51 PASTURE/OPEN

NITRO-T
MG/L

1.37511

CHLA
YG/L

AREAl 118 HA
AV DEPTHI 3.2 H
HX DEPTHr 11 H
VOLI 3.73E06 H3
LITTORALr 74 ,
DEPTH ROOTED

VEG r 2 H
DOH SHOL SOIL I

SAND--PlUCK
PUb ACC al
ADHINI CITY
POPULATION

1 MI I 0
5 MIr 35998

10 "'1& 146059

SECCHI
METERS

1.7

PHOS-T
_ "GIL

0.037

"peA LAKE CLASSIfICATION PROJECT C314A)

/TYPA/AH8NT/LAKE

19-0057 DfSH
44 49 20.0 0~3 09 50.0 3
LAKEI FI~H IN EAGAN
27037 HINNESOTA nAKOTA
AREAl 10 HECTARE M 070320
HEAN DEPTH: 1.9 H HAX DEPTHI 7.6 H
21MINNL ~00412

DESCRIPTION

ECOl CLASSr
MGMT CLASSr
ROUGI1FISHr
WQ INDEXI
SENS INDr
RANK INDr
PROBLEMSI

2.5 SO HI

AREA r 10 HA
AV 0 EP TH I 1. 9 H
MX DEPTHr 8 H
VOla 1.41E05 H3
LITTORALr 88 I
DEPTH ROOTED

VEG r 6 H
DOH SHOl SOIL I

GRAVEL-
PUB ACC .31 0
~DHINI

POPULATION
1 MI: 0
5 "'II 10398

10 HI: 242063

SHORE:. lr 1.00 HI
USE Of SHOPElINEr

FOR 751 AGR 01
HUN 251 MPSH O~

II DWELlr b-197g
II RESORTS: 0-1978
AC/MI: 18
OWEll/HIr 8
AC/OWELl: 2
WTRSHED AREAr

IGEOM REGI
SLU:
LAND USE: VTR 01 MRSH O~

FOR 131 CUL 331 RES 81
UPB 3' PASTURE/OPEN 451

1

LKMApr
QUAD1r

LANDSAT TYPEr 
CHLOR INDr
SECCHI INDI
T-PHOS INDI

C1368
ST. PAUL SW

PHOS-T SECCHI NITRO-T COLOR N/P TSIP TSIS

41

TSIC

44

AVTSI

46



/TYPA/A~BNT/LAKE

19-006; HLD
44 47 20.0 093 08 30.0 3
LAKEI HOLLAND IN ElGAN
27037 HINNESOTA DAKOTA
AREAl 13.~ HECTARE H 070638
HEAN DEPTH: 3.9 M HAX DiPTHI 16.8"
21MINNL . 800816

DESCRIPTION

AREA: 13 HA
AV 0 EP TH I 3.9 M
~X DEPTH: 17 M
VOL: ~.20E05 "3
LITTORAL: 69 1
DEPTH ROOTED

VEG: -"
00" SHOL SO ILl

MUCK-SAND
PUB ACt a & 1
AD"IN: CNTY
POPULATION

1 M11 0
5 "Ia 14432

1 «) "I a 264 3 86

5-1975
4-1975

1 LANDSAT TYPE: 
CHLOR IND:
SEeCHI INo:
T-PHOS IND:

MI

01
01 LKMAP: C136«'

291 QUAD1: SAINT PAUL Sid

NIP TSIP TSIS TSIC AVTSI

;)1.3 53 44 44 41

ECOL CLASS:
MG"T CLASS:
ROUGHFISH:
"Q INoEXt
SENS INDa
RANK INDa
PROBLE ..S:

COLOR
PT-CQ

22

0.4 sa

88

ALK-T
"'GIL

SHORE L: 1.25"1
USE OF SHCRELINEa
FO~ 101 AGR 901
MUN 01 HRSH 01

a DWELL: 1-1975
a RESORTS: 0-1975
AC/HI: 27
DWELL/Mia 1
AC/DWELLa 33
WTRSHEo AREA:
GEOH REG:
SLU:
LAND USE: WTR 141 MRSH

FOR 43~ CUL 141 RES
URB 01 PASTURE/OPEN

NITRO-T
"'G IL

0.907

tHLA
UG/L

SECtHI
METERS

3.0

PHOS-T
_...l!i.l_L_

0.029

"PtA LAKE CLASSiFICATION PROJECT <314A)

/TYPA/AMBNT/LAKE

21-0051
45 54 05.0 095 22 30.0 3
LAKEI HENRY AT ALEXANDRIA
21041 . "INNESOTA DOUGLAS
AREAa 64.2 HECTARE" 070314
"EAN DEPTHa 4.2 M MAX DEPTHI 9.8 ..
21MINNL . 800412

ARE~: 64 HA
AV DEPTHa 4.2 "
"X DEPTH: 10 M
VOL: 2.72 E06 "3
LITTORAL: 61 1
DEPTH ROOTED

VEG: -"
oOM SHOL SO IL:

SANo-
PUEl ACe a.o
_DHINa
POPULATION

5 HI: 11348
10 "'I: 15537
~o MI: 184005

DESCRIPTION

4-1948
1 LANDSAT TYPE: 

CHLOR INo:
SEClHI IND I
T-PHOS INDI

ALGAE 8LH 19)0

"1

41
1:>1 LK"APt e1781
111 QUAD1: ALEXANDRIA WEST

NIP TSIP ISIS TSIC AVTSI

10.8 b7 73 8~ 80

ECOL CLASS:
"G"T CLASS:
ROUGHFISH:
WO INDEX:
SENS INDa
RANK INDI
PROBLEMS:

COLOR
PT-eo

25

7.3 sa

210

ALK-T
HG/L

SHORE La 2.n~ HI
USE OF SHORELINEa

FOR 401 AGR 51
HUN 551 MRSH 01

a DWELL: 55-1970
.. RESORTSI 0-1948
AC/HI: 79
DWELL/'" I: 28
AC/DWELL: 3
WTRSHED AREA:
GEOH PEG:
SLU:
LAND USE: WIP 71 HRSH

FOR 31 eUL ?71 RES
URB 271 PASTUR~/OPEN

NITRO-T
~G/L

3.294150

CHLA
UG/L

SECCHI
METERS

0.4

PHOS-T
_ HG/_L_

0.306

•
•

•

•

•

•
•



ITYPA/AMBNT/LAKE

21-005.i
'45 5.i 40.n 095 22 30.0 j

lA~E: Ab~ES IN ALEXANDRIA
27041 MINNESOTA OnUGLAS
AREA: 57.0 HECTARE M 070314
MEAN DEPTH: 5.0 '" MAX DlPTH: 9.4 M
2HlINNL 800412

DESCRIPTION

6-1966
.:>-11166

1 LANDSAT TYPE:
CHLOR IND:
SECCHI IND:
T-PHOS IND:

VhTR FREEZE OUT 1966
ALGAE BLMS 1966

79

AYTSI

80

TSIC

73

TSIS

84

TSIP

C1781
ALEXANDRI A VEST

NIP

LKMAP:
OUAD1:

12,~

ECOL CLASS:
MGMT CLASS:
ROUGHf lSH I

va I NDEJu
SENS IND I
RANK IND:
PROBLEMS:

COLOR
PT-CO

20

6,1 SO "'I

180

ALK-T
MG/L

SHORE L: 1.70 MI
USE Of SHORFLINEI

FOR 701 AGR 6"
MUN 301 MRSH 01

II DVELL: 6-1966
II RESORTS: 0-1966
AC/"I: 83
DVELL/MII 4
AC/DWELL: 23
VTRSHED AREAl
GEOM REG:
Slur
LAND USE: VTR 51 HRSH 4~

fOR 41 CUL 211 RES 121
URB 321 PASTURE/OPEN 131

NITRO-T
"G/L

3.140153

CHLA
UG/L

AREAl 57 HA
AY DEPTH: 5.0 M
MX DEPTH: 9 M
YOLI 2.85E06 "'3
LITTORAL: 43 ,
DEPTH ROOTED

YE G13M
DCM SHOL SO IL :

SAND--SAND
PUB ACC 11:0
ADMI~: CITY
POPULATION

5 HII 11348
10 114)1 15537
50 MI: 184158

SECCHI
ME TERS

0.4

PHOS -T
_J1G/L

0.252•
•

j,
~.
I

1.

•
•
•

MPCA LAKE CLASSlfIC_TION PROJECT (314A)

ITYPA/AHBNT/LAKE

21-0054 VIC
45 52 55,0 095 19 45,0 3
LAKE: VICTORIA AT ALEXANDRIA
270;'1 HINNESOTA DOUGLAS
AREAl 170.0 HECTARE H 070314
MEAN DEPTH: 9.3 " MA~ DEPTH: 18.3 H
21MINNL 800412

DESCRIPTION

ECOL CLASS:
MGMT CLASSI
ROUGHFISHI
va INDEX:
SENS IND:
RANk INDI
PROBLEMS:

23.8 sa MI

5-1966
4-1966

1 LANDSAT TYPE: 
CHLOR IND:
SECCHI IND:
T-PHOS IND:

C1778
ALEXANDRIA EAST

LK"'AP:
OUAD1:

SHORE LI 6.60 HI
USE OF SHORELINE:

FOR 51 AGR 681
MUN 271 MRSH 01

U DVELL: 64-1966
n RESORTS: 2-1966
AC/MI: 64
DUELL/MI: 12
AC/DVELL: 6
VTRSHED AREA:
GEOM REG:
SLU:
LAND USE: VTR 81 "'RSH 41

FOR 71 CUL 481 RES 21
URB 01 PASTURE/OPEN .ill

AREAl 170 HA
AY DEPTH: 9.3 M
MX DEPTH: 18 M
VOL: 1.58E07 H3
LITTORAL: 29 I
DEP TH ROOTED

YEG: 4 M
DOM SHOL SOIL:

SAND
PUB ACC II: 1
ADMIN:
POPlJLA lION

5 P41: 9660
10 "'I: 16673
50 HI: 187013•

•
•
•
•
•

AVTSITS ICTSISTSIPN/PSECCHI CHLA NITRO-T AlK-T COLOR
METERS UG/L "G/L MG/L PT-CO

1 ,'-"80--__--'11,__---'0 ,_857, 1, 1 O, LO, :1_4_._,j'-----__---J5~ .52~ 5-_'4"'____~.5_2,,_._.'._'

PHOS-T
• _~G/_L_

_, _~_~~ ~~ 0 .025



"PCA LAKE CLASSIFICATION PROJECT <314A)

ITYPA/AMBNT/LAKE

21-0056
45 ~5 50.0 095 20 40.0 ~

LAKEI LE HOMME OIEU _t ALEX_HORIA
27041 HINNESOTA ~OUbLAS

AREAl 765.7 HECTARF B 070314
HEAN DEPTH: 6.2 M MAX DEPTH: 25.9 M
21HINNl 800412

DESCRIPTION

4-1966
3-1966 5-1948

1 LANDSAT TYPE: 
CHLOR IND:
SECCHI INDI
T-PHOS INO:

HI

31
61 LKHAP: C787

£51 QUA01: ALEXANDRIA EAST

N/P- TSIP TSIS TSIC AVTSI

27.2 51 49 51 50

ECOL CLASS:
HGHT CLASS:
ROUGhFISHI
va IhOEXI
SENS INO I
RANK INO:
PROBLEHS:

COLOR
PT-CO

7

50.7 SO

167

AlK-T
HG/L

SHORE L: 9.00 HI
USE OF SHORELINE:

FOR 16" AGR 01
HUN 84" HRSH 01

U OVELLa 196-1966
U RESORTSI 5-1966
AC/f41 I 210
OVELL/MII 25
AC /0 WE LLI 8
VTRSHEO AREAl
GEOM REGI
SLU:
LAND USE: VTR 111 MRSH

FOR 7" CUL 37" RES
URB 7" PASTURE/OPEN

NI1RO-T
MG/L

0.6808

CHLA
UG/L

AREA I 166 HA
AV DEPTHI 6.2 H
MX DEPTH a 26 M
'lOLl 4.18E01 H3
LI TTOR ALI 44 "
DEPTH ROOTED

'lEG ISH
DO" SHOL SO III

SAND---SAND
PUB ACC In 3
ADH INI DNR-E
POPULATION

5 HI& 9763
10 HII 15403
50 HII 183662

SECCHi
HETERS

2.1

PIiOS -T
MG/L

0.025

HPCA LAKE CLASSiFICATION PROJECT (314A)

ITYPA/AMBNT/LAKE

21-0057
.5 57 30.0 095 21 45.0 3
LAKEI CARLOS 2 HI V OF CARLOS
27041 MINNESOTA DOUGLAS
AREA: 1019.b HECTARE H n70314
HEAN DEPTH:13.3 H MAX DEPTHI 49.1 H
21MINNL 800412

DESCRIPTION

222.9 SO HI

[COL CLASSI
"GMT CLASS:
ROUGHFISH'
WO INOEXI
SENS INOI
RANK INO:
PROBLEMSt

AREAl 1020 HA
AV DEPTHI13.3 H
MX DEPTHI 51) H
'lOLl 1.36E08 H3
LITTORALI 36 "
DEPTH ROOTED

'lEG: 6 M
DOH SHOL SOIL:

SAND
PUB Acc,n 1
AOH IN: ONR-E
POPULATION

5 HI: 1190
10 HI I 15448
50 MI: 179458

SHORE LI 14.06 HI
USE OF SHORELINEI

FOR 351 AGR 01
HUN 651 MRSH 0"

U OVELLI 310-1973
U RESORTS: Y-1973
AC/-'I: 179
DWELL/Mil 26
AC/OVELL: 7
"TRSHED AREAl
GEOH REG:
SLU:
LAND USE: VTR 20" potRSH 21

FOR 13" CUL 351 RES ~I

URB 21 PASTURE/OPEN 221

3-1973 4-19:>4
2-1973 3-19:>4 2-1948

2 LANDSAT TYPEI 
CHLOR IND.
SECCHI IND.
T-PHOS INDI

TULLIBEE SHRKL 1973
ALGAE ~LH 1973

B118
ALEXANDRIA WEST

PHOS-T
f4G/L

0.019

SECCHI
HETEQS

2.3

CHLA
UG/l

6

NITRO-T
HG/L

0.784

ALK-T
HG/L

183

COLO~

PT-CO
6

N/P TSIP

47

TS I S

40

TS I C

48

AVTSI

48



•
21-0076 [PN

46 03 40.0 095 1& 30.0 3
L~KE: IRENE 1 HI NV OF HILTONA
21041 MINNESOTA OOUGL_S
AREA: 257.3 HECTARE H 070314
MEAN DEPTH: 6.0 " MAX DEPTH: 13.4"
21MINNL 800816

DESCRIPTION

"PCA LAKE CLASSIFICATION PROJECT <314A'

4-1Y74 4-19J6 4-19~4

3-1914 3-19~6 2-195~

1 LANDSA T TYPE: 
CHLOR INDa
SECCHI INDa
T-PHOS INDa

Aa WEED CONTROL 1956,74
HVY ALGAE 1974
SMR TULLI8EE KILL 1974

5.)

AVTSI

60

TSI C

46

TSIS

52

TSIP

C1210
LAKE "ILTONA EAS

NIP

LK"AP:
QUAD1:

29.7

ECOL CLASSa
"G"T CLASS:
ROUGHFISHa
va INDEX:
SENS INDa
RUH( IND a
PROBLEMSa

COLOR
PT-CO

7

9.3 SO "I

167

~LK-T

MG/L

SHORE LI 4.10"1
USE OF SHORELINE:

FOR 501 ~GR ~51

MUN 51 fIIPSH O~

It DIIELL: 18-1914
II RESORTS: 2-1974
AC/HII 155
DVELL/MI t 22
AC/DVELL: 7
VTRSHED AREA:
GEO" REGa
SLU:
LAND USE: VTR 111 "RSH ,,,.

FOR 24" CUL 401 RES 3"
UPB 11 PASTURE/OPEN 18"

NITRO-T
MG/L

0.83320

CHLA
UG/L

AREAl 251 HA
AV DEPTHI 6.0 H
.. X DEPTHI 13 H
VOLI . 1 .5 4 EO1 H3
LITTORALI 36 "
DEPTH ROOTED

VEGI 5 H
DO" SHOL SOl L :

BOULDE-RUBB LE
PUB ACC III 1
ADHIN I DNR-E
POPULATION

5 MIl 1094
10 "I: 4980
~O fill: 115624

SECCHI
"ETERS

2.1

PHOS -T
: _.J1§LL

0.028

ITYPA/A"BNT/LAKE

•

•

•

•

•

•
•

•

•

•

•
•
•

"prA LAKE CLASSIFICATION PROJECT (314A'

ITYP~/A"BNT/LAKE

21-0080 DLG
45 5~ 00.0 095 2~ 45.0 3
L~KEa DARLING 1 MI NW OF ALEXANDRIA
27041 MINNESOTA DOUGLAS
AREAl ~98.2 HECTARE M 070314
"EAN DEPTHr 5.9 " MAX DEPTH: 18.9"
21MINNL 800412

DESCRIPTION

ECOL CLASS:
HG"T CLASSa
ROUGHFISH:
"0 INDEXI
SENS IND:
RANK IND:
PROBLEMS:

151.7 SO ... 1

4-19744-1954
3-1974 3-1954

1 LANDSAT TYPE: 
CHLOR IND:
SECtHI INDa
T-PHOS IND:

SVIM ITCH 1974
WEEDS 1974

C1314
ALEXANDRI~ WEST

LKMAP:
aUAD1:

SHORE La 6.50 HI
USE OF SHORELINEa

FOR 51 AGR 01
HUN 801 MRSH 151

a DWELLa 194-1974
a RESORTS: 7-1974
AC/" I r 151
DVELL/HI a ~6

AC/DVELL: 4
VTRSHED ARE.a
GEOM REG:
SLU:
LAND USE: IITR 231 MRSH 2~

FOR 131 CUL 371 RES 4~

URB 11 PASTURE/OPEN 211

AREAl 398 HA
AV DEPTHI ~H9 H
"X DEPTHS 19"
VOLs 2.31E07 H3
LITTORALS 20 "
DEP TH ROOTED

VEG: -"
DOH SHOL SOILI

SA,.o -
PUB ~CC lIaO
ADMIN:
POPULATION

5 MI : 11348
10 HI: 15909
50 MI: 173149

•

•

•

•

•

•

PHO~-T SECCHI CHLA NITRO-T
• _ HGI_L_ "ETERS UG/L "'GIL

.. ...~..~~...~_._O~ILO_25,---- 2_._8,---- 6, 0.• 85]

ALK-T
"GIL

190

COLOR
PT-CO

7

NIP TSIP TSIS TSIC

k8

AVTSI



21-0081
45 ~2 30.0 0~5 23 3~.0 3
LAKEI WINONA AT ALEX~NDRIA

27041 . ~INNESOTA OOUGlAS
AREAl 81.5 HECTARE B 070314
HEAN DEPTH. 1.5 H MAX OtPTHI 2.4 M
~lHINNL 800412

DESCRIPTION

~PCA LAKE CLASSIFICATION PROJECT <314A)

1 LANDSAT TYPEI 
CHLOR INDI
SECCHI INDI
T-PHOS INDI

ALGAE BU1 1966

~-1966

MI

5"
13" LKMAPI ?
16. QUAD11 ALEXANDRIA WEST

NIP TSIP TSIS TSIC AVTSI

11.7 90 8j 85 86

ECOL CLASSr
"GMT CLASSr
ROUGHFISHI
,,0 INOEXI
SENS INOI
RANK INOI
PROBLEHSI

COLOR
PT-CO

22

4.8 SO

140

ALK-T
HG/L

SHORE LI 1.1? HI
USE OF SHORELINE:

FOR 0" ASR 0"
HUN 100" MRSH O~

I DWElLI 1-1966
"RESORTS: 0-1966
ACIM I: 180
DWELL/MII 1
AC/DWELLI 201
WTRSHED ARE -. I
GEOM REGI
SLU:
LAND USEI WTR 4" MRS'"

FOR 5" CUL 27. RES
URB 19. PASTURE/OPEN

NI TRO-T
MG/L

4.513250

CHLA
UG/L

AREA I 82 liA
AV DEPTH' 1.5 M
MX DEPTHI 2 M
'lOLl 1.10E06 "'3
LITTORALI100 "
DEPTH ROOTED

VEGa 2 M
DO" SHOL SO ILl

SILT
PUB ~CC 110
ADMINa
POPUL~TION

5 Mil 11348
10 "'11 15463
~O Mil 175101

SECCHI
"ETE~S

0.2

PHOS-T
_ MG/L

0.385

/TYPA/AMaNT/LAKE

•

•
•

•

•

•
•

•

•
•

•
•
•

"PCA LAKE CLASSIFICATION PROJECT (~1'A)

/TYPA/AMBNT/LAKE

21-008~ MLT
46 02 30.0 095 22 30.0 3
LAKEI MILTONA 1 MI W OF MILTONA
270., . f"INNESOTA DOUGLAS
AREAl 2492.3 HECTARE M "70314
HEAN DEPTHI 7.3 M MAX DEPTHI 32.0 H
21MINNL 800412

AREA f 2492 HA
AV DEPTHr 7.3 "
'U DEPTH r 32"
VOL r 1.82E 08 "3
LITTORAL: 48 "
DEPTH ROOTED

VEGr 5 H
DOM SHOL SOIL:

BOULoE-SAND
PU~ ACC III 2
Ao~IN: DNR-E
POPUlA liON

5 MI: 6.i5
10 MIl 5608
~O MI: 174353

.-1975
3-1975 .

1 LANDSAT TYPEI 
CHLOR INDI
SECCHI 11"01
T-PHOS INO I

ODORS 750725
ALGAE BLHS 1975

HI

21

'" LKHApr B308
12. QUAD11 HILTONA EAST

NIP TSIP TSIS TSIC AVTSI

20.8 ~6 46 ~1 51

ECOL CLASS.
HGMT CLASS:
ROUGhFISHI
WO INDEX:
SENS INO:
RANIC INDI
PROBLEHSI

COLOR
PT-CO

2

47.9 sa

DES CRIP TI ON

185

ALK-T
HG/L

SHORE LI 16.80 HI
USE OF SHORELINE.

FOR 60. AGR 10.
HUN 30. MRSH 0.

"OWELLI 325-1975
" RESORTS: 18-1975
AC 1M I I 367
oWELL/ ... I I 26
AC/OWlLLI 14
WTRSHEO AREA:
GEOH REG:
SlUI
LAND USEr WTR 21 • .,.RSH

FOR 18. CUG 42. RES
URB 0" PASTURE/OPEN

NITRO-T
MG IL

0.7698

CHlA
UG/L

SECC ... I
METERS

2.6

PHO~-T

_-l!£L_L_
0.037

•
•

•

•

•
•

•
•



'.
•
•

"PCA LAKE CLASSIFICATION PROJECT <314A)

IT YPA IA"BNT ILAKE

21-0092 HPY
45 .9 50.0 095 28 30.0 3
LAKEr MARY ? HI SW OF AlEX~NORIA

27041 HINNESOTA nOUGLAS
AREAr 969.4 HECTARE 8 070j14
HEAh DEPTH: 4.1 M "AX DEPTHI 10.4 H
21HINNL ~00412

OESCRIPTInN

4-1974 4-1955
3-1974 3-1955

2 LANDSAT TYPEI 
CHLOR INDr
SECCHI INDI
T-PHOS INDI

"I

11
3' LKHAPI 8120

171 OUAD1B FARWELL

N/P TSIP .ISIS TSIC AYTS!

19.5 63 52 54 56

EtOl CLASS.
"G"T CLASSr

, ROU (,HF I SH I
wa INDEXr
SENS INDr
RANK INOI
PROBLEf"SI

COLOR
PT-CO

7

28.3 SO

193

ALK-T
HG/L

SHORE L: 24.00 HI
USE OF SHORELINEI

FOR 151 AGR 70'
HUN 15. MRSH 01

"DVELLr 105-1974
" RESORTSI 1j-1974
AC/f" I I 100
DVELL/MII 8
AC/DWELLI 13
WTRSHED AREAl
GEO" REGI
SLUI
LAND U~EI WTR 221 MRSH

FOR 101 CUL 451 RES
UR~ 11 PASTURE/OPlN

NITRO-T
"GIL

1.13211

CHLA
UG/l

AREA B 969 HA
,. Y 0 EPTH B 4 .1 M
"X DEPTH: 10"
YOLI 3.98E07 "3
lITTORAL. 43 I
DEPTH ROOTED

YEGB 4"
00" SHOl SO Il:

SILT
PUb ACC DI 1
AD" INB DNR-E
POPULATION

5 "'II 611
10 "I I 14267
SO "1& 111919

SECCHI
"EIERS

1.8

PHOS -T
"GIL

0.058

•
•

•
•
•

MPCA LAKE CLASSIFICATION PROJECT <314A)

ITYPA/AH8NT/lAKE

21-0123 IDA
46 00 00.0 095 25 00.0 3
LAKEI IDA 4 "I N OF ALEXANDRIA
27041 HINNESOTA DOUGLAS
AREAr '1823.5 HECTARE M 070.)14
HEAN DEPTHI 8.6 " "AX DEPTHI 31.7"
21"INNL 800412

ECOL CLASSI
"G"T CLASS:
ROUGhFISHI
we I NOEX I
SENS IND:
RANK INDI
PROBLE"'SI

81.B SO "I

4 -1966
3-1966

1 LANDSAT TYPEI 
CHLOR INDI
SECCHI INDI
T-PH(lS INDI

•
•
•
•
•
•

AREA. 1824 HA
AY DEPIH' 8.6 H
"X DEPTH: ~2"

YOl I 1.56E08 H3
lITTORAL r 40 I
DEPTH ROOTED

YEGI 4"
DOM SHOl SOILI

SAND---SAND
PUb ACC 11& 0
ADMINI DNR-E
POPULATION

I) HII 490
10 "II 16101
SO "II 166996

DESCRIPTION

SHORE LI 21.20 HI
USE OF SHORELINEI

FOR 701 AGR 271
HUN 01 f"RSH 31

"DWELLI 192-1966
II RESORTSI 19-1966
AC/"'II 213
DVELL/H I I 14
AC/DWELLI 15
WTRSHED AREAl
GEOM REGI
SLUI
LAND USEs VTR 211 HRS~ 21

FOR 14. CUL 411 RES 41
URB O. PASTURE/OPEN 161

LK"API
aUAD1r

8312
LAKE HILIONA WES

N/P

•
PHOS-T SECCHI CHLA NITRO-T ALK-T COLOR

_~G/_L__ "ETERS UG/L MG/L "G/L PT-CO
O_._03_1~ 3_._5 ..~~~_O_._7..92L.. LO_O,___ 6,--~~25_._5

TSIP ISIS ISIC AVTSI



21-0216
45 58 25.0 095 34 30.0 3
l_KEI WHISKEY AT RQANOON
27041 HIN~ESOTA DnUGLAS
AREAl 65.7 HECTARE H 070314
HEAN DEPTHt 5.5 '" P4~X DEPTH: 14.0"
21MINNL 800412

DESCRIPTION

24-0014
43 37 30.0 093 18 20.0 3
LAKEI ALBERT LEA AT ALBERT LEA
27047 . fllNNESOTA FREEBORN
AREAl 992.7 HECTARE" 071049
"EAN DEPTHt 1.1 M "AX DEPTHI 1.8"
i:1HINNL 800412

"PCA LAKE CLASSIfiCATION PROJECT (314A)

5-1958
4-1958

2 LANDSAT TYPE' 
CHLOR INDI
SECCHI INDI
T-PHOS INDI

"I

OS
2' U<" AP I C2405

231 QUA01t 8RANDON

NIP TSIP TSIS TSIC AVTSI

26.1 71 56 75 67

ECOL CLASSI
"G"T CLASSt
ROUGHFISH'
va I NDEX I
SENS INDI
RANK INDI
PROBLEf'!S'

COLOR
PT-CO

25

2.7 SO

212

ALK-T
HG/L

SHO~E LI 2.37 HI
USE Of SHCRELINEI

FOR -, AGR - S
HUN - ~ P4RSH -"

I DVELLtO 3-1970
"RESORTSI 0-19S8
Ac/'1ll 68
DVELL/HII 1
AC/DVELLI 54
VTRSHED AREAl
GEO" REGI
SLUI
LAND USEI VTR 14" "RSH

FOR 9' CUL 441 RES
URB 51 PASTURl/OPEN

NITRO-T
HG/L

2.61189

CHLA
UG/L

AREAl 66 HA
AV DEPTHI 5.5 "
"X DEPTHI 14 ...
'lOLl 3.60E06 "3
LITTORALI 55 "
DEPTH ROOTED

VEGI -"
00.. SHOL SOIL I

SAND----
PUB ACC I.
AD" ItU DNR-E
POPULATION

5 "II 859
10 "III 6151
~O PH I 162928

SECCHI
"ETERS

1.3

PHOS-T
; _ filL

0.100

ITYPA/A~8~T/LAKE,
,
,

DESCRIPTION

ECOl CLASSr
HG"T CLASS:
ROUGHFISH'
VQ INDEX:
SENS INDt
RANK INDI
PROBLEP4SI

147.1 SO "I

C1001
ALBERT LEA-15

1 LANDSAT TYPE: 
CHlOR INDI
SECCHI INDI
T-PHOS INDa

FSHKl 1949
SEVAGE 1945
ALGAE 1945

LKMAPa
QUAD11

SHORE Lt 25.0 HI
USE OF 9HCRElINEI

FOR - 1 AGR - S
HUN - 1 "RSH - I

D DVELLt 76-1970
D RESORTSI 0-1970
AC/"'I I 98
DVELL/MII 3
AC/DVELLI 86
VTRSHED AREAl
GEO" REGI
SLUI
LAND USER VTR 41 MRSH 11

FOR 11 CUL 691 RES 31
URB 41 PASTURE/OP~N 171

PUB ACC II
_DHINI DNR-P
POPULATION

5 HII 2327
10 P41: 27760
~O HII 222369

AREA I 993 HA
AV DEP TH a 1.1 "
'U DEPTH: ?"
'lOLl 1.18E07 ".i
Ll TTOR ALa -"
DEPTH ROOTED

'lEG I - H
00" SHOL SOIL:

,

PHOS-T
_J1QL_L_

1.600

SEC CHI
HETERS

0.4

CHLA
UG/L

361

NITRO-T
HG/L

10.216

ALK-T
HG/L

189

COLOR
PT-CO

NIP

6.4

TSIP

111

TSIS

73

TSIC

88

AVTSI

91



:.
'.

"PCA LAKE CLASSIFICATION PROJ~CT C314A)

/TYPA/AMBNT/LAKE

24-0018
43 39 00.0 093 22 30.0 3
LAKE& FOUNTAIN-WHOLE LK tN ALBEPT LEA
27047 P4INNlSOTA FR~E8oRN

AREAl 216.1 HECTARE M 071049
MEAN DEPTH: 1.7 M MAX DEPTH: 4.3 M
21HINNL 800412

DESCRIPTION

ECOl CLAS,S I
MGMT ClASSI
ROUGHFISHI
WO INDEX:
SENS INDI
RANK INDI
PROBLEMS I

126.b SO MI

I'.j•
J'.

AREA I 216 HA
AV DEPTHa 1.7 ...
MX DEPTHa ? H
VOLI :).62E06 "3
LITTORALI -"
DEP TH ROOTED

VEG I - M
DOH SHOL SOIL a

PUB ACC til
ADMHU CITY
POPULATION

5 Mil 21745
10 Mil 28319
~O MIl 258442

SHOQE L& 16.3 HI
USE OF SHCRELINEI

FOR -" AGR -"
MUN - 1 MRSH -"

" DVELLI 50-1970
tI RESORTS: 0-1970
AC/MI: 33
DWELL/MIl 3
AC/DWElL: 11
WTRSHED AREA:
GEOM REG:
SlU:
lAND USEI VIR 21 MRSH 1"

FOR 11 CUl 73" RES 2"
URS 4' PASTURE/OPEN 171

LKMAPa
OUAD1:

LA NDSA T TYPE I 
CHLOR IND:
SECCHI INDI
T-PHOS IND I

B405
ALBERT lEA-1~

•
PHOS -T

"G/L
0.309

SECCHI
MEIERS

0.3

CHLA
UG/l

192

NITRO-T
MG/L

6.800

ALK-T
MG/L

183

COLOR
PT-CO

N/P

22.0

TSIP

87

TSIS

77

TSIC

82

AVTSI

82

•
•
•

MPCA LAKE CLASSIFICATION PROJECT C314A)

/TYPA/AMBNT/LAKE

24-0044 FRB
43 4~ 00.0 093 34 00.0 3
lAKE: FREEBORN AT FRElPORN
27047 HINNESOTA FREESOR~

AREAl 899.2 HECTARE B 070.32
"EAN DEPTHI 0.7 M "AX DEPTHI 0.9"
21HINNl 800412

ECOL CLAS'S:
"GMT CLASSa
ROUGhFISHa
WO INDEXI
SENS INDI
RANK I NO:
PROBLEMS I

12.2 SO HI

1-1956•
'.
•
•
•
•

AREAl 899 HA
AV DEPTHI 0.7 M
MX DEPTHa 1 M
VOLI 5.95E06 M3
liTTORALI100 "
DEPTH ROOTED

VE Ga - M
DOM SHOL SOIL I

PUb Ace "I 1
ADMIN: DNR-E
POPULATION

5 MIl 742
10 Mil 5116
50 MI: 298659

DESCRIPTION

SHORE LI 12.0 HI
USE OF SHCRElINEI

FOR - 1 AGR -"
"UN -" "RSH -,

" DVElLI 14-1970
"RESORTS: 0-1968
AC/H I: 185
DWELL/HII 1
AC/DWELL: 159
WTRSHED AREAl
GEOM REGI
SLUr
lAND USEI VTR 27' HRSH

FOR 2' CUl 58' RES
URB 2' PASTURE/OPEN

2'
l'
8'

lKHAP:
OUAD11

lANDSAT TYPEI 
CHlOR IND:
SECCHI IND:
T-PHOS INDI

?
FREEBORN

AVTSITS ICTSISTSIPN/PPHOS-T SECCHI CHlA NITRO-T AlK-T COLOR
_ "G/_L__ METERS UG/l HG/l HG/l PT-CO

O~ ..~1~7~6~~~~~~_~O_.2 ~23_1_._4_,,-1_8~5. 14..0, ~O,,---__2 ~_.._8_~ _.__7_q~~~~_83..~._..~._ .._8.4_.~. ~~ ~82__~_.•



25-0001 pD
44 27 00.0 092 15 00.0 3
LAKES PtPIN AT LAkE CITT
2704~ HINNESOTA GOODHUE
AREAl 10117.1 HECTARE H 0706~8

HEAh DEPTHI 5.1 M MAX DEPTHI 17.1 ..
21HINNL 800830

DESCRIPTION

~PCA LAKE CLASSIFICATION PROJECT <314A)

69

AVTSI

64

TSIC

62

ISIS

82

TSIP

8303
BAY CITY

1 LANDSAT TYPEI 
CHLOR INDI
SECCHI INDI
T-PHOS INDI

AQ VEG 1965
FSHKL 6/10/63

N/P

LKH AP I
QUAD11

14.5

ECOL CLASSI
HGHT CLASSI
ROUGHFISHI
WO INDEXI
SENS INDI
RANK INDI
PROBLEHS I

- SQ HI

COLO~

PT-CO
51143

ALK-T
"G/L

SHORE LI 60.5 HI
USE OF 9HCRELINEI

FOR - I _GR - I
MUN - I HRSH - I

"DWELLI 329-1970
" RESORTS I 1-1970
AC/HII 413
DWELL/HI I 6
AC/DWELLI 75
WTRSHED AREAl

IGEOH REG I
SLUI
LAND USEI WTR -I HRSH -I

FOR -I CUL -I RES -I
URB -I PASTURE/OPEN·-I

NITRO-T
"GIL

3.19029

CHLA
UG/L

AREAl 10117 HA
AV DEPTHI 5.1 1'4
~X DEPTH: 17 1'4
VOLI S.15E08 "3
LITTORALI - 1
DEPTH ROOTED

VEG I -"
DO" SHOL SOILI

PUB AC C .. &

ADM I NI MNDOT
POPULATION

5 Mil 417
10 Mil 8056
50 "It 225078

SECCHI
"EIERS

0.9

PkOS-T
_ "GIL

0.220

ITYPA/AMBNT/LAKE

•

•

•

•

•

•

•

•
•

•

•
•
•

.. PCA LAKE CLASSIFICATION PROJECT <314_> 26-0002 GPEL
46 03 1~.0 0~5 48 10.0 3
LAKEI PELICAN AT ASHBY
27051 HINNESOTA GRANT
AREAl 1508.7 HECIARE" 070423
MEAN DEPTHI 2.9 M "AX DEPTHS 6.4 ..
c.1HINNL 800412

PU& ACC "I
ADHINE DNR-E
POPULATION

5 P4 I I 724
10 HI I 4782
~o HII 149506

AREA I 1509 HA
AV DE PIH I 2 .9 H
"X DEPTHI 6"
VOLI 4.43E07 "3
LIITORALI - 1
DEPTH ROOIED

VEGI - H
DO" SHOL SO Il I

AVTSI

62

TSIC

67

TSIS

LANDSAT TYPEI 
CHLOR INDI
SECCHI INDI
T-PHOS INDI

HI

01
61 LK" AP I C976

121 QUAD11 ASHBY

N/P TSIP

34.7 61

ECOL CLASSI
MGMT CLASSI
ROUGHFISHI
VO INDEXI
SENS INDI
RANK INDI
PROBLEMSI

COLOR
PT-CO

20

15.6 SO

DESCRIPTION

291

ALK-T
HG/L

SHORE LI 26.3 HI
USE OF SHORELINEI

FOR - I .AGR - I
HUN - I MRSH - I

II DUELLI 109-1970
"RESORTS: 0-1970
AC/MI: 142
DUELL/HI I 4
AC/DVELLI 34
"'TRSHEO AREAl
GEOM REG:
SLUt
LAND USE: VTR 431 MRSH

FOR 5' CUL 331 RES
URB 11 PASTURE/OPEN

NI TRO-T
"'G/L

1.83724

CHLA
UG/L

SECCH}
HETERS

0.6

PHOS -T
_..11G/ _L_

0.053

-
•
•
•

•
•

•
•



:.
1;;.
.:.

"PCA LAKE CLASSIfICATION PROJECT <314A)

/TYPA/AHBNT/LAKE

26-0097 POT
46 01 3~.0 095 52 50.0 3
LAK~I POMME DE TERRE 3 HI NE ELBOW LAKE
270S1 MINNESOTA GRANT
AREAl 726.0 HECTARE B 070423
"EAN OEPTHI 2.2 M MAX OEPTHI 7.0 M
21"'INNL 800412

DESCRIPTION

6-1973
5-1973

3 LANDSAT TYP~: 
CHLOR INDs
SECCHI INO:
T-PHOS INO I

PARTIAL WTRKL MOST YRS

HI

31
21 LKM AP I B109
91 OUAD1' fOUR MILE LAKE

N/P TSIP TSIS TSIC AVTSI

31.7 53 63 52 56

ECOL CLAS~:

HGMT CLASS:
ROUGHflSHI
wO INOEll:
SENS' INO:
RANI< INDI
PROBLEMSs

COLOR
PT-CO

6

78.9 SO

ALK-T
MGIL

201

SHORE L: 13.75 MI
USE Of SHORELINEI

fOR 331 AGR 2~"

HUN 441 MRSH 0'
a DWELL: 37-1973
a RESORTS: 1-1973
:A(/MI I 130
OWELL/MII 3
AC/DWlLLI 42
WTRSHED AREAS

IGEOM REG I

SLU:
LAND USEI WTR 1S1 HRSH

fOR 21 CUL 681 RES
URB 01 PASTURE/aPEN

NITRO-T
MG/L

0.920<;

CHlA
UG/L

AREAl 726 HA
AV DEPTHI 2.2 H
HX DEPTHI 7 H
VOL I 1 .63E 07 H3
LITTORAll 85 "
DEPTH ROOTED

VEG I 4 H
DOH SHOL SOILs

BOULOE-RUBBLE
PUB ACC 'U 2
ADH IN I ONR-W
POPULATION

5 MI I 0
10M I I 432 3
50 MIl 142897

SECCHI
METERS

0.8

PHOS-T
; ~ HG/L

0.029

•

•
•
•

HPCA LAKE CLASSifICATION PROJECT <314A)

/TYPA/AHBNT/LAKE

27-0004
44 50 45.0 093 18 20.0 3
LAK~' PENN IN ~LOOMINGTON

27053 "INNESOTA HENNEPIN
AREAl 12.9 HECTARE B 070433
MEAN DEPTH' 1.0 M MAX OEPTHI 1.5 ..
21MINNL . 800412

?
BLOOMINGTON

3 LANDSAT TYPE: 
CHlOR IND'
SECCHI IND:
T-PHOS INO:

;WTRKL 1974

LKHAP'
OUAD1:

ECOL CLASS:
MGHT CLASS:
ROUGHfISH'
WO INDEXI
SENS INDI
RANK I~D:

PROBLEMSI

').7 sa HI

DESCRIPTION

SHORE L' 0.9 HI
USE Of SHCRELINE:

fOR 01 AGR 01
HUN 1001 MRSH 01

DOWELL: 30-1980
" RESORTS: 0-1974
AC/MI: 35
DVEll/MI: 33
AC/OWELL: 1
WTRSHED AREA:
GEOM REG:
SLUt
LAND USE: VTR 01 MRSH 01

fOR 01 CUL 01 RES 641
URB 361 PASTURE/OPEN 01

AREAs 13 HA
AV OEP TH I 1.0 M
MX DEPTHI 2 H
VOL I 1.32E05 M3
LITTORALl100 "
DEPTH ROOTED

VEG I - M
00" SHOL SO IL I

P'lllCK-SANO
PUb ACC 'U 1
AO"IN&
POPULATION

1 MI I 0
5 MI: 129201

10M I I 72 71 24•
•
•
•

•
•

• PHOS -T
_.M.L_l_

n ~n~r::~

SECCHI CHLA NITRO-T ALK-T
METERS UG/l MG/L MG/L

~n .. Q._.~~.~ ••~:t_C JL-7_'LC:_~ Oj

COLOR
PT-CO

NIP TSIP TSIS TSIC AVTSI



27-0014
44 56 30.0 093 15 25.0 3
LAKE. POWDERHORN TN MINNEAPOLIS
270S3 MINNESOTA HEN~EPIh

AREAl 4.5 HECTARE" 07032~

MEAN DEPTH. 1.1 M "AX DEPTHa 6.1"
21MINNL . 800412

"PCA LAKE CLAS~IFICATION PROJECT <314A)

53

AVTSITSIC

53

TSISTSIP

LANDSAT TYPEa 
CHLOR INOI
SECLHI INDI
T-PHOS INDI

C1570
"INNEAPOLIS SOUT

WTRKL

N/P

LK"API
QUAD11

e:COL' CLASSI
"G"T CLASSI
ROUGHFISH I
WQ INDEXI
SENS INDe
RANK INDI
PR08LE"Sa

COLOR
PT-CO

ALK-T
HGIL

DESCRIPTION

S~ORE LI 0.7 MI
USE OF SHCRELINEI

FOR - 1 ASR - 1
"UN - I "RSH - I

I DWELLe 0-1Q75
a RESORTSI 0-1975
AC/" I I 16
DWELL/HleO
AC/DWELLI 999
WTRSHED AREAl
GEO" REGI
SLue
LAND USEI VTR 01 HRSH 01

FOR 01 CUL 01 RES 241
URB 761 PASTUREIOPEN 01

NITRO-T
"G/l

CHLA
VG/L

PU8 ACC I.
AD"INI
POPULATION

1 "II 0
5 MI I 434400

10 "II 1238623

AREAl 4 HA
AV OEPTHI 1.1 "
"X DEPTH I 6"
VOLa •• 74E04 "3
LITTORALI 92 I
O[PTH ROOTED

V[GI -"
DO" SHOL SO ILa

SECCHI
"ETERS

1.6

PHOS-T
_. "GIL

•
•

•
•

•

•
•

•
•
•

•
•
•

.. PCA LAKE CLASSIFICATION PROJECT <314A)

ITVPA/A"8NT/LAKE

27-0016
44 5~ 20.0 093 18 15.0 3
VAK[I HARRIET IN HINNE_POLIS
270~3 MINNESOTA HENNEPIN
AREAl 142.9 HECTARE" 070J20
"EAN OEPTHI 8.7 " MAX DEPTHI 75.0 M
21HINNL 800412

AREAl 143 HA
AV DEPTHI 8.7 "
"'X DEPTHI 25"
VOLI 1.25E07 .. 3
LITTORALa 31 I
DEPTH ROOTED

VE GI 2"
00" SHOL SOILa

SAND-GRAVEL
PUB ACC al 1
ADMINI CITY
POPULA TI ON

1 "I I 0
5 MI I 574560

10 HI: 1185330

5-1974 5-19:>8
4-1974 4-19:>8

1 LA~DSAT TYPEI 
CHLOR INDa
SECCHI INOI
T-PHOS INDI

"I

01
291 lK"APa C964

31 OUAD11 MINNEAPOLIS SOUT

NIP TSI P TSIS TSIC AVTSl

32.6 58 48 46 51

ECOl CLASS:
"GHT CLASSI
ROUGhFISHI
WQ INDEXI
SENS INDI
RANK INDI
PROBLEMS I

COLOR
PT-CO

5

6.8 SO

ALK-T
MG/L

111

DESCRIPTION

SHORE LI 2.70 "I
USE OF SHORELINEI

FOR 01 AGR 01
"UN 1001 MRSH 01

I DVELLIO -1974
U RESORTSI 0-1974
AC/HII 140
DWELL/HIIO
AC /DWE LL I 999
WTRSHED AREAl
GEO" REGI
SLU:
LAND USEI VTR 171 HRSH

FOR 01 CUL 01 RES
URS 501 PASTURE/OPEN

NITRO-T
f14G/L

1.3705

CHLA
UG/L

SE CCHI
"E TERS

2.3

PHOS -T
-j!~

0.042•
•
•

•

•
•

•



DESCRIPTION

27-0019
44 54 30.0 093 14 30.0 3

'LAKI:: NOKOMIS IN MINNF_POLIS
27053 HI~NESOTA HfNNEPIN
AREA: 82.6 HECTARE M 070~20

MEAN DEPTH: 4.2 ~ MAX DEPTHI 10.1 M
21"'INNL 800412

ECOl CLAS'S:
MGHT CLASS:
ROUGHFISH:
WO INDEX'
SENS IND I
RANK IND:
PROfsLE~S I

C958
ST. PAUL WEST

6-1972 5-1958
4-1972 4-1958

2 L~NDSAT TYPI:: 
CHLOR IND.
SECCHI IND'
T-PtiOS IND:

AO VEG 1972

LK~ AP :
OUAD1:

1 • .) SO MI

SHORE L. 3.80 MI
USE OF SHORELINE:

FOR 0" AGR 0"
~UN 100" MRSH 0"

" OVELLIO -1972
a RESORTSI 0-1972
AC/MI: 54
DWELL/MI '0
AC/DWELL' 999
WTRStiED AREAl
GEO" REGI
SLUI
lAND USEI vTR 2~" ~RSH 01

FOR 0" CUL 0" RES 481
URB 24" PASTURE/OPEN 5"

ARE"I 83 HA
AV DEPTHr 4.2 ~

MX DEPTHI 11)"
VOL r 3.44E06 .B
LITTORALr 51 "
DEPTH ROOTED

YES r 2 M
00" SHOL SOILr

SAND-SAND
PUB ACC "r 2
ADMINI CITY
POPULATION

1 MI' 0
5 ~I' 482255

10 Mil 1109898

HPCA LAKE CLAS~IFICAIJON PROJEct <314A)

ITYPA/A~BNT/LAKE

••
PtiOS -T

; ..;..l!UL
0.062

SECCHI
"ETERS

1.0

CHLA
UG/L

NITRO-T
~G/L

1.810

ALK-T
HG/L

94

COLOR
PT-CO

NIP

29.2

TSIP

64

TSIS

60

TSIC

72

AVTSI

65

•
•
•

"PCA LAKE CLASSIFICATION PROJECT (314A)

ITYPA/AHBNT/LAKE

27-0031
44 56 35.0 093 18 40.0 3
LAKEI CALHOUN IN MINNEAPOLIS
270~3 HINNESOTA HENNEPIN
AREA. 170.4 HECTARE B 070320
HEAN DEPTH.10.6 H "AX DEPTHI 27.4"
,1HINNL 800412

ECOL CLASSI
"GHT CLASS:
ROU~tiFISHI

"'0 INDFXI
SENS INDI
RANK I NO I
PROBLEMSI

4.7 SO MI

5-1953 .
4-1953

1 LANDSAT TYPEI 
CHLOR IND.
SECCHI INDI
T-PHOS IND'

LT SMRKL

•
•
•
•
•
•

AREAl 170 HA
AY DEPTHr10.6 M
MX DEPTH' 27"
VOL' 1.80E07 M3
LITTORALr 15 "
DEPTH ROOTED

YEG. 8 M
OOM SHOL SO ILl

SAND-SAND
PUB ACC "1
ADMINr CITY
POPULATION

1 ~ 11 0
5 ~Il 551575

10 HII 93952~

DESCRIPTION

SHORE L: 3.17 HI
USE Of 9HCRELINEI

FOR 0" .GR 0"
HUN 100" HRSH 0"

a DWELLIO -1972
a RESORTSI 0-1972
ACIHII 133
DWELL/HIIO
AC/DWElL: 999
WTRSHED AREAl
GEOH REGI
SLUI
LAND USEI WTR 17" HRSH 0"

FOR 0" CUL O~ RES 32"
URB 49" PASTUREIOPEN '"

LKHAPI
OUAD1'

094
H INN E APOL ISS 0IJ T

•
,PHOS-T SECCHI

HETER~

2.1

CHLA
UGll.,

ALK-T
HG/L

112

COLOR
PT-CO

NIP

4.0

TSIP

62

TSIS

49

TSIC

56

AVTSI

56



·HrCA LAKE CLASSIFICATION PROJECT <314A)

ITYP~/A~BNT/LAKE

27-0035
44 59 40.0 093 25 15.0 3
LAK~I SWEENEY-TWIN-WHOLE IN GOLDEN VALLEY
270~3 MINNESOTA ~fNHEPIH

AREAa 26.6 HECTARE M 070320
MEAN DEPTHI - M MAX DEPTHI 1.6 H
21HINNL 800412

DESCRIPTION

ECOL CLAS'SI
HGMT CLASSI
ROUGHFISHI
WO INDEXa
SENS IND.
RANK INDI
PROBLEMSa

4 SO '1 I

4-1960
LANDSAT TYP~I 
CHLOR INDa
SECCHI INDa
T-PHOS INDt

AREAl 38 HA
AV DEPTH I 4 ~

MX DEPTH I 8 H
VOL I - S
LITTORALI 52 I
DEPTH ROOTED

VEG 11M
DOH SHOL SO Il a

'WCK -
PUB ACC IUO
ADHINa
POPULATION

1 ~ I a 0
5 '111 145757

10 MI a 820930

SHORE LI - HI
USE OF SHORELINEa

FOR 01 AGR 01
MUN 1001 MRSH 01

a DWELLa 25-1960
a RESORTSI 0-1960
AC/HII
DWELL/M I I
AC/DWELL I

VTRSHED AREAl
GEO'" REGI
SLUt
LAND USEI VTR 21 "'RSH 01

FOR 21 CUL 01 RES 4~1

URB 481 PASTURE/OPENO I
LKMAPI
QUAD11

C1143
HINNEAPOLIS SOUT

PHOS-T
~. HG/L

0.065

SECCHI
"ET~RS

2.5

CHLA
UG/L

19

NITRO-T
HG/L

AlK-T
MG/L

COLOR
PT-CO

N/P TSIP

64

ISIS

47

TSIC

59

AVTSI

51

HPCA LAKE CLASSIFICATION PROJECT <314A)

ITYPA/A~BNT/LAKE

DESCRIPTION

27-0037
44 58 55.0 0~3 19 20.0 3
LAKEI WIRTH IN GOLDEN VALLEY
27053 HINNESOTA HENNEPIN
AREAl 15.0 HECTARE '1 070320
MEAN DEPTHa 3.8 M HAX DEPTHI 1.6 '"
21HINNL 800412

ECOL CLASSa
MGMT CLASSI
ROUGHFISHa
WO INDEXI
SENS INDI
RANK INDI
PROBLEMSI

1).6 SQ HI

5-11175
4-1975

2 LANDSAT TYPES 
CHLOR INDa
SECCHI IND I
T-PHOS IND I

ALGAE 1975

lIP

lIP

•
•
•

AREAl 15 HA
AV DEPTHa 3.8 M
MX DEPTHa 8 H
VOLa 5.72E05 M3
LITTORALa 61 I
DEP TH ROOTED

VEG a 2 M
DOH SHOL SO IL a

HUCK-MUCt<
PUB ACC aa 1
AD~INa CITY
POPULATION

1 '" II 0
5 MIa 524374

10 HII 933848

SHORE La, 1.25 HI
USE OF SHORELINEa

FOR 01 AGR 0'
MUN 1001 MRSH 01

a DWELLIO -1977
a RESORTS: 0-1911
AC/'1 I I 30
DVELL/MIIO
AC/DWELL: 999
WTRSHED AREA:
GEOH REGI
SLUt
LAND USEI VTR 01 HRSH 01

FOR 301 CUL 01 RES 401
URB 201 PASTURE/OPEN 101

L KM AP a
QUAD11

C1545
MINNEAPOLIS SOUT

•
PHOS-T

_ MG/_L_
0.075

SECCHI
METERS

0.9

CHLA
UG/L

51

NITRO-T
HG/L

1.640

AlK-T
MG/l

121

COLOR
PT-CO

32

NIP

21.Y

TSIP

66

TS I S

62

TSI C

69

AVTSI

66



•

"PCA LAKE CLASSIFICATION PROJECT (314A) 27-0038
44 ~8 00.0 093 19 2~.O 3
LAKE. BROWNIE IN MINNEAPOLIS
27053 MINN~SOTA HENNEPIN
AREA' 7.3 HECTARE B 070320
MEAN DEPTHI 6.8 M MAX o~PTHI 15.2 H
21MINNL B00412

DESCRIPTION

5-1978 5-19)0
4-1978 4-19:>8

1 LANDSAT TYPEI 
CHLOR HID I
SECCHI INDI
T-PHOS INOI

ECOL CLASSI
"'GMT CLASS.
ROUGhFISHI
WO INDEX'
SENS IND'
RANK IND'
PROBLEMSI

56

AVTSI

56

TSIC

56

JSIS

57

TSIP

C970
'" INNEAP0 lIS SOU T

NIP.

L K'" AP I
OUADll

01
01
01

COLOR
PT-CO

14

0.1 SO .H

135

ALK-T
MG/L

SHO~E Ll 0.58 "'I
USE OF SHORELINE'

FOR 01 -GR 01
"'UN 1001 "'RSH 01

II oWELLIO -197d
II RESORTS. 0-1978
AC/M I. 31
OWELLn4l10
AC/DWELLI 999
WTRSHEo AREAl
GEOM REGI
SlUt
LAND USEI WTR 01 MRSH

FOR ~I CUL 01 RES
URB1001 PASTUREIOPEN

NITRO-T
"'GIL

13

CHLA
UG/L

AREAl 1 HA
AV DEPTHI 6.8 "
MX DEPTHI 15 '"
VOL I 4 .98 E05 "3
LITTORALI 63 1
DEPTH ROOTED

VE G12M
DO'" SHOL SO ILl

"UCK--SAt~D

PUB ACC 110
AD"'IN'
POPULATION

1 '" II 0
5 '" II 507529

10 "'II 1017607

SECCHI
"ETERS

1.3

PHOS-T
_~L

0.038It

It

i•
I•

•

I..

•
•
•

"'PCA LAKE CLASSIFICATION PROJECT <314A)

ITYPA/A~BNT/LAKE

27-0039
_4 57 35.0 093 19 15.0 3
LAKEI CloAR IN MINNf_POlIS
270~3 MINNESOTA HENNEPIN
AREAl 68.8 HECTARE'" 070320
"'EAN OEPTHI 6.1 .. MAX DEPTH' 15.5 '"
21MINNL 800412

ECOL CLASS.
HC"'T CLASS:
ROUGHFISHI
'10 INDEXI
SENS INDI
RANK INDI
PRO&LEMSI

1.1 SO "'I

~-lY72 5-1958
4-1972 '4-1958

1 LANDSAT TYPE' 
CHLOR INOI
SECCHI INDI
T-PHOS INOI

•
•
•
•
•
•

_REAl 69 HA
AV DEPTH I 6.1 H
"'X DEPTHr 16 H
VOL I 4.22E06 H3
LITTORAL. 37 1
DEPTH ROOTED

VEG. 3 H
DOH ~HOL SO IL •

SAND
PUB ACC III
ADHINI
POPULATION

1 HI: 0
5 HI: 507529

10 MI: 1018417

DESCRIPTION

SHORE Lr 2.70 HI
USE OF SHORELINEI

FOR 01 AGR 01
HUN 1001 "'RSH O~

II DWELLI 16-1972
II RESORTSI 0-1972
AC/HI: 63
DWEll/HI I 6
AC/DWELLI 11
WTRSHED AREAl
GEOH REGI
SLU:
LAND USEI WTR 181 HRSH 01

FOR 01 CUL 01 RES 591
URB 181 PASTURE/OPlN 61

LKHAPI
OllAoll

C968
HINNEAPOlIS SOUT

•
PHOS-T
"GIL

0.037

SECCHI
"'ETERS

1.9

CHLA
UG/L

16

NITRO-T
HG/l

AlK-T
HGll

112

COLOR
PT-CO

11

NIP TSIP

56

TSIS

51

TSIC

58

AVTSI

55



•
ITYPA/AMBNT/LAKE

27-0040
44 57 20.0 093 18 25.0 3
LAKEI LAKE OF THE ISLES IN PCINNEAPOLIS
27n~3 MINNESOTA HENNEPIN
AREAl 41.7 HECTARE H 070~2~

HEAN DEPTHI 2.7 M HAX DEPTHI 9.4 "
21MINNL 800412

DESCRIPTION

AREAl 42 HA
AV DEPTH. 2.7 M
MX DEPTHI 9 "
'lOLl 1.12E06 M3
LITTORALI 62 1
DEP T~ ROOTED

VEGI 2 M
00" SHOL SO ILl

SILT-SAND
PUB _CC 110
ADMINI
POPULATION

1 "11 0
5 HI I 507529

10 HII 1324361

5-1975
4-1975

3 LANDSAT TYPEr 
CHLOR INDI
SECCHI INDr
T-PHOS INDI

ALGAE 8LH 1975

.. I

01
~Ol LKHAPI C961
31 OUAD11 HINNEAPOLIS SOUT

N/P TSIP TSIS TSIC AVTSI

68 63 69 67

ECOL CLASSI
"GMT CLASSr
ROUGHFISHI
WO INDEXI
SENS INDr
RANK INDI
PR08LEHSr

COLOR
PT-CO

2.3 SO

104

ALK-t
HG/L

SHORE LI 2.50 HI
USE OF SHORELINEI

FOR 01 AGR 01
HUN 1001 HRSH 01

I DWELLIO -1975
I RESORTS I 0-1975
AC/~II 41
DWELL/HIIO
AC/DWELll 9Q9
WTRSHED AREAl
GEOH REGI
SLUI
LAND USEI WTR 111 MRSH

FOR ~I CUL 01 RES
URB 361 PASTURE/OPEN

NI TRO-T
.. G/L

48

CHLA
UG/L

SECCHI
I"IETERS

0.8

PHOS-T
; _ "GIL

0.085

•
•
•
•
•

I"IPCA LAKE CLASSIFICATION PROJECT C314A)

ITYPA/A~BNT/LAKE

27-0042 TWN
45 02 50.0 093 20 15.0 3
LAKEI TWIN - WHOLE LAKE IN BRKLYN CN-CRYS-ROB
27053 MINNESOTA HENNEPIN
AREAl 81.3 HECTARE 8 070320
MEAN DEPTHI 3.0 H "AX DEPTHI 13.7 "
21HINNL 800412

DESCRIPTION

LANDSAT TYPE. 
CHLOR INOI
SECCHI IND.
T-PHOS IND 1

MI

11
441 LKH AP I 099

11 OUAD1. MINNEAPOLIS SOUT

N/P TSIP ISIS TSIC AVTSI

10.5 75 62 70 6't

ECOL CLASS:
MG"'T CLASS.
ROUGHFISHI
WO INDEX.
SENS INDI
RANK INDI
PROBLEMSI

COLOR
PT-CO

27

9.1 SO

90

ALK-T
MG/L

SHORE LI ~.3 HI
USE OF SHORELINEI

FOR - 1 AGR - 1
HUN - 1 MRSH - 1

I DWELL I 119-1980
IZ RESORTSI
AC/"'II 38
DWELL/HI I 22
AC/DWELLI 2
WTRSHED AREAl
GEO'" REGI
SLUI
LAND USEI WTR 11 HRSH

FOR 01 CUL 01 RES
URB 491 PASTURE/OPEN

NITRO-T
MG/L

1.44057

CHLA
UG/L

PUEl ACC II
ADMINI HNDOT
POPUL~ nON

1 PCII 0
5 HII 15659Cj

10 HII 882177

AREA I 81 HA
AV DEPTHI 3.0 M
Hl( DEPTHI 14 M
VOL I 2.4 7E06 H3
llTTORALI -"
DEPTH RootED

VEGI - H
00" SHOL SO IL I

SECCH}
HETEf?S

0.9

PHOS-T
MG/L

0.137

•
•

•

•

•
•
•



•
!•
;

••

MPCA LAKE CLASSIFICATION PROJECT (314A)

/TTPA/A~BNT/LAKE

27-0047 BUSH
44 ~O 1J.0 093 22 5~.0 3

'LAKi:.1 BUSH IN BlOO~INGTON

27053 HINNESOT~ HENNEPIN
AREAl 83.8 HECTARE B 070433
HEAN DEPTH' 2.4 1'1 HAA DEPTH' 7.0 M
21HINNL 800412

DESCRIPTION

5-1975
4-1<i75

1 LANDSAT TYPE' 
CHLOR INDz
SECCHI INOI
T-PHOS IND:

STUNTlO SUNFISH 1975

51

AVTSI

44

TSIC

40

TSIS

69

TSIP

C431
EDEN PRAIRIE

NIP

5.9

lKMAPI
OUA01'

ECOL CLASS:
HG"'T CLASS.
ROUGHFISHr
wb INDEX'
SENS IND.
RANK IND'
PROBLEHS:

COLOR
PT-CO

10

1.8 SO "I

87

ALK-T
HG/L

SHORE lZ 3.50 HI
USE OF SHO~ElINEZ

FOP 601 AGR 01
HUN 401 MRSH 01

I DWEllz 21-1975
D RESORTS. 0-1975
AC/HI& 59
DWElL/" 1& 6
AC/DWELLI 10
WTRSHED AREA'
GEO'" REGI
SLUZ
LAND USEI WTR 111 "'RSH 0'

FOR 241 CUl 171 RES 71
URB 01 PASTURE/OPEN 341

NITRO-T
1'1 GIL

0.527

CHlA
UC/L

ARE~I 84 HA
AV DEPTHI 2.4 H
.U DEPTHI 7 M
VOLI 2.03E06 H3
LITTORAll 83 I
DEPTH ROOTED

VEC I 5 H
DOM SHOl SO III

MUCK
PUB ACC II
ADMINI CITY
POPUlA TlON

1 '" I I 0
5 Mil 50984

10 'UI 320270

SECCHI
METERS

4.1

PHOS-T
_ t7G/L

0.089

•
•

HPCA LAKE CLASSIFICATION PROJECT (314~)

/TYPA/A"'BNT/lAKE

27-0048
44 49 20.0 093 22 O~.O 3
LAKll HYLAND IN BlOO~INGTON

27053 MINNESOTA HENNEPIN
AREA: 42.0 HECTARE 8 070433
MEAN OEPTHr 1.6 M MAX DEPTH' 2.4"
21HINNL 800412

ECOL ClAS'SI
HGHT CLASS:
ROUGHFISH:
WO INDEX.
SENS INO:
RANK IND:
PROBLEMSI

1.8 SO HI

?
EDEN PRAIRIE

1 LANDSAT TYPE' 
CHLOR INOI
SECCHI IND.
T-PHOS INO:

RlClAIMEO.1976-BO

LK~AP:

QUAD11

DESCRIPTION

SHORE l' 1.81 MI
USE OF SHORELINEI

FOR - I AGR - I
HUN - I HRSH - I

D OWELLI 0-1979
D RESORTS. 0-1979
AC/"'II 57
OWEll/HIIO
AC/DWELL: 999
WTRSHED AREAl
GEO'" REGI
SLUI
LAND USEI WTR 101 ~RSH 01

FOR 141 CUL 141 RES 1.1
URB 101 PASTUREIOPEN ~81

PUB ACC DI
ADHIN'
POPULATION

1 ~ I z 0
5 ~Iz 81970

10 ~Il 330418

AREAl 42 HA
AV DEPTHI 1.6 M
MX DEPTHI 2 '"
VOll 6.87E05 1'13
liTTORAll100 I
DEP TH ROOTED

VE CI - H
DOM SHOl SOIll

•

•
•

•
•

•

• PHOS-T
HG/l

0.095

SECCHI
HEH:RS

1.8

CHlA NITRO-T ALK-T COLOR NIP TSIP

10

TSIS

52

TSIC

61

AVTSI

61



"PCA LAKE CLASSIfiCATION PROJECT (~14A) 17-0062
44 50 50.0 093 2_ 20.0 ~

LAKEI ANDERSON-WHOLE LK IN FOEN PRAIRIE
£7053 MINNESOTA HENNEPIN
A~EAI 174.4 HECTARE B 070433
MEAN DEPTHI 1.1 M "AX DEPTH: 2.9"
21HINNL 800412

DESCRIPTION

ECOL CLAS'S:
"GMT CLASSI
ROUGHflSHI
WO INDEXI
SENS INDI
RANK I NO I
PROBLEMSI

2.3 SO MI

AREAl 114 HA
AV OEPTHI 1.1 M
"X OEPTHI 2"
VOLI 1.99E06 "3
LITTORALI - I
DEP TH ROOTED

VES I - ..

DO" SHOL SOIL I

PUB ACC DI
ADMIN. CNTY
POPULATION

1 '" II 0
5 .. 11 50984

10 MIl 329141

SHORE LI 7.3 MI
USE Of SHORELINE:

fOR - I AGR - I
MUN - I MRSH - I

D DWELLI 41-1980
" RESORTS:
ACIHII 59
DWELL/MIl 6
AC/DWELLI 11
WTRSHED AREAl
GEOM REG:
SLU:
LAND USE: WTR 221 MRSH 61

fOR 171 CUL 191 RES 171
URB 01 PASTUREIOPEN 191

LKMAPI
QUAD1:

LANDSAT TYPEI 
CHLOR INDI
SECCHI IND I
T-PHOS IND I

?
EDEN PRAIRIE

PHOS-T
; _J!iLL

o.192 ~

SECCHI
"ETERS

3.0

CHLA
VG/L

159

NITRO-T
MG/L

ALK-T
HG/L

119

COLOR
PT-CO

N/P· TSIP

80

TSIS

44

TSIC

80

AVTSI

68

"PCA LAKE CLASSifICATION PROJECT (314A)

ITYPA/AMBNT/LAKE

DESCR IP nON

27-0061 PRT
44 52 40.0 093 25 40.0 3
LAKE.I SRYANT IN EDEN PRAIRIE
21053 MINNESOTA HENhEPIN
AREAl 66.7 HECTARE M 070433
MEAN DEPTH: 4.8 M MAX DEPTHI 13.7 M
21MINNL 800412

ECOL CLASSI
MGMT CLASSI
ROUSHflSHI
WO INDEXI
SENS INDI
RANK INDa
PROBLEMsa

8.8 SO MI

5-1974 5-1958
4-1974 4-1958

1 LANDSAT TYPEI 
CHLOR INDI
SECeHI IND a
T-PHOS INDI

•

AREAl 67 HA
AV DEPTH I 4.8 M
HX DEPTH! 14"
VOLa 3.20E06 IU
LITTORALI 44 I
DEP TH ROOTED

VEG I 2 H
DO" SHO L SOIL I

SAND-
PUB ACC DI 1
ADMINI CITY
POPULATION

1 '1 I I 0
5 "'I: 100228

10 '111 792053

SHORE. La 2.91 MI
USE Of SHORELINE:

fOR 251 ASR 401
MUN 201 MRSH 151

a DWELLI 23-1974
a RESORTSI 0-1974
AC/MII 51
DWELL/MI I 8
AC/DWELLI 7
WTRSHED AREA I
GEOM REGI
SLU:
LAND USEI VTR 61 MRSH 41

fOR 101 CUL 21 RES 3bl
URB 111 PASTURE/OPI:N 271

LKt4API
QUAD11

C1108
HOPKINS

•
PHOS -T

MG/L
0.107

SE.CCHI
METE: RS

1.4

CHLA
UG/L

20

NITRO-T
HG/L

1.577

ALK-T
MG/L
155

COLOR
P T-CO

22

NIP

14.7

TSIP

72

TSIS

55

TSIC

60

AVT SI

62



"peA LAKE CLASSIFiCATION PROJlCT (314A)

/TYPA/A~8NT/LAKE

~7-0071

44 52 07.0 093 2~ 3j.O 3
LAKEI ROUND IN EDlN PRAIPll
270~3 MINNESOTA HENNEPIN
AREAl 13.4 HECTARE M 070433
MEAN DEPTHI 3.3 .. MAX DEPTHZ 11.3 M
21MINNL 800412

DESCRIPTI.ON

5-1~78

4-1978
1 LANDSAT TYPEI -

CHLOR INDa
SECCHI INDI
T-PHOS INDI

STUNTED BLUlGILL

MI WTRKL:19~5-56 7~

01
81 LKHAP: C134:>

23" OUAD1: EDEt. PRAIRIE

N/P TSIP TSIS TSIC AVTSI

60 45 ~6 54

ECOL CL~SS:

"GMT CLASS:
ROUGHFISH:
WO·INDEXI
SENS INDI
RANK INDI
LAKl PROBLEMS:

COLOR
PT-CO

0.8 SO

ALK-T
HG/L

SHORE LI 0.95 MI
USE OF SHCRELINEI

FOR 301 AGR 401
MUN 301 MRSH O~

" DWELLIO -1978
II RESORTSz 0-1978
AC/MII
DWELL/~Iz

AC/DWELLI
WTRSHED AREAl
GEO" REGI
SLUI
LAND USEI WTR 81 MRSH

FOR 01 CUL 541 RES
URB 81 PASTURE/OPEN

NITRO-T
--l!iL_L_

13

CHLA
UG/L

AREAa 13 HA
AV 0EPTH I 3. 3 M
.. X 0 EP TH I 11 M
VOLa 4,37E05 "3
LITTORALa 70 I
DEPTH ROOTED

VEGa 3 M
DOM SHOL SOIL I

SAND--S AhD
PUB ACC III 1
ADMINI
POP, DENSITY

1 M11
10 MIl
SO Mil

SECCHI
METERS

2.9

P~OS-T

MG/L
0.049

MPCA lAKE CLASSIFICATION PROJlCT (314A)

/TYPA/AMBNT/LAKE

27-0089 SHO
44 54 40,0 093 25 55,0 3
LAKE: SHADY OAK-WHOLE Lk IN MINNETONKA
27053 MINNESOTA HENNEPIN
AREA: 32.4 HECTARE B 070433
MEAN DEPTHr 2.9 M MAX DEPTHr 10,4 M
21MINNL 800412

DESCRIPTION

AREAl 32 HA SHORE LI 2,4 MI ECOL CLAStSr
AV DEPTHI 2.9 M USE OF SHORELINEI MGHT CLASSI
MX DEPTHr 1" M FOR 551 AGR 0" ROUGHFISHr 1 LANDSAT TYPEr -
VOLr ~,55E05 .13 MUN 451 ~RSH 0" "0 INDEXr CHLOR INDI
LITTORALr 66 I II DWELLI 19-1976 SENS INDr SECCHI INDr
DEPTH POOTED D RESORTSr 0-1976 RANk INDI T-PHOS INDr

VEGr 5 M AC/MI: 33 PROBLEMSI
OOM SHOL SOILr DWELL/MI: 8

SANO- AC/OWELL: 4
PUB ACC Dr WTRShED AREAr 0,4 SO MI
ADMINr CITY GEO" REGz
POPULA liON SLur

1 " I : 0 LAND USE: VTR 291 ~RSH 01
5 MI r 56142 FOR 01 CUL 01 RES 71" LKHApr Cl134

10 Hlr 863892 URB 01 PASTURE/()PEN 0" QUAD11 HOPKINS

PHOS -T SECCHI CHLA NITRO-T ALK-T COLOR N/P TSIP TSIS TS I C AVTS I
_.J!.G/_L_ METERS UG/L MG/L HG/L PT-CO

0.040 3.2 6 0.785 140 7 19.6 ~7 43 48 50



"peA LAKE CLASSIFICATION PPOJECT (314~)

ITYP~/A"BNT/LAKE

27-0104 MED
4S 00 2),0 O~3 25 10.0 j

,LAKEs H~DICINE IN MEDICINE LAKE
27053 MINNESOTA HENNEPIN
AREA: 383,8 HECTARE H 0703?O
HEAN DEPTHI ~.1 H "AX DEPTHI 14,9"
21HINNL 800412

DESCRIPTION

'.

ECOL CLAS'Sz
"GMT CLASS:
ROUGHFISHZ
wO I NOEll:
SENS INDz
RANK INDI
PR08LEt4Sz

18.1 SO MI

5-1966
4-1966

1 L~NDSAT TYPEI 
CHLOR INDI
SECCHI INDZ
T-PHOS INDI

FSHKL 1946,65,67
ALGAE 1966

AREA 1 384 HA
AV DEPTHI 5.1 H
MX DEPTHZ 15 ..
VOLI 1.96E07 H3
LITTORALI 45 I
DEPTH RootED

VEG. 2 H
DOM SHOL SOIL:

SILT-SAND
PUB ACC 'UO
AD!!IN&
POPULATION

1 MI& 0
5 MI& 96814

10 MIz 805223

S"'O~E L: 8.90 HI
USE OF SHORELINE:

FOR 151 AGR 01
HUN 851 HRSH 01

Il DUELL: 252-1976
It RESORTS: 3-1976
AC IH Is 107
DWELL/HI: 30
AC/DWELL s 4
WTRSHED AREA:
GEO" REG:
SLUI
LAND USE: UTR 71 HRSH 11

FOR 61 CUL 181 RES ~21

URB 14~ PASTURE/OPEN 231
LKMAPZ
OUAD11

B310
OSSEO

PHOS-T
_ !!G/L

0.016

SECCHI
METERS

1.4

CHLA
UG/L

61

NITRO-T
HG/L

1.612

ALK-T
HG/L

114

COLOR
PT-CO

19

NIP

21.2

TSIP

67

TSIS TSIC

1?

AVTSI

MPCA LAKE CLASSIFiCATION PROJECT (~14A)

ITYPA/AMBNT/LAKE

DESCRIPTION

21-0111 HEGL
45 0_ 30.0 093 24 45.0 3
LAKE: EAGLE-WHOLE LAKE IN "APLE GROVE
27053 HINNESOTA HENNEPIN
AREAl 190,2 HECTARE B 010320
MEAN DEPTHI 3.8 " MAX DEPTHI 10,1"
21~INNL 800412

ECOL CLAS'S'
"G"T CLASSI
ROUGHFISHI
WO INDEXz
SENS INDI
RANK INDI
PR08LEHS:

5.8 SO HI

AREAl 190 HA
AV DEPTHI 3.8 M
piX DEPTHI 5 M
VOL' 7.15E06 H3
LI TTOfUL I 67 I
DEPT ... ROOTED

VE G. 3 H
DOM SHOL SOIL:

SAND
PUB ACC It:
ADHIN: CITY
POPULPTJON

1 "'P 0
5 "'1: 52318

10 "'I: 352173

SHORE LI 4,80 HI
USE OF SHORELINEI

FOR 201 AGR 401
HUN 401 ~RSH 01

Il DUELLI 73-1973
It RESORTSs 1-1973
AC/HII 98
DWELL/"'I: 16
AC/DWELL: 6
WTRSHED AREAl
GEOH REG:
SLU:
LAND USE: \lTR 81 MRSH 3~

FOR 101 CUL 2_1 RES 111
URB 21 PASTURE/OPEN 351

2

L KH AP 1

OUAD11

LANDSAT TYPEZ 
CHLOR IND:
SECCHI INDI
l-PHOS INO:

095
OSSEO

PHOS-T
_.J1G/_L _

0.052

SECCHI
METERS

1.3

CHLA
UG/L

43

NITRO-T
"'GIL

1,539

ALK-T
HG/L

157

COLOR
PT-CO

20

NIP

29,6

lSI P

61

TSIS

56

TSIC

67

AVTSI

62



"PCA LAKE CLASSIFICATION PROJECT <314A)

/TYPA/AMBNT/LAKE

27-0118
45 O~ 3~.O 093 27 45.0 j

LAKE: FI~H IN M'APLE GROVE
27053 MINNESOTA HENhEPIN
AQEA: 89.4 HECTARE M 070310
MEAN DEPTHr 5,6 H MAX DEPTH: 14.~'"

21MINNL 800412

DESCRIPTION

6-1Y72
4-1972

3 LANDSAT TYPE: 
CHLOR INDr
SE CCH I I NO:
T-PHOS INO:

hI

21
22' LKMAP: 096
33' QUAD11 OSSEO

NIP TSIP .TSI S TSIC AVTSI

38,1 59 60 56 50

ECOl CLASS:
MGMT CLASS:
ROUGHFISH:
WO INDEX:
SENS IND:
RANK IND:
PPOBLEMS:

COLOR
PT-CO

21

3.~ SO

154

ALK-T
MG/L

SHOPE L: 3.10 MI
USE OF SHORELINE:

FOR 101 AGR ~Ol

MUN 601 MRSH 01
"DVELL: 60-1972
"RESORTS: 1-1972
AC/MI: 71
DWELL/M I : 21
Ac/DWELL: 3
"TRSHED AREA:
GEOM REG:
SL U:
LAND USE: WTR 1jl ~RSH

FOR 111 CUL 161 RES
URB 31 PASTURE/OPEN

NITRO-T
MG/L

1.71513

CHLA
VG/L

AREA: 89 HA
AV DEPTH: 5.6 M
MX DEPTH: 15 H
VOL: 4 .98E 06 M3
LITTORAL: 20 I
DEP TH ROOTED

VEG: 3 M
OOM SHOL SOIL:

MUCK
PUB ACC ,n 1
ADMINI ONR-E
POPULATION

1 MI: 0
5 MIl 9183

10 HI: 246033

SECCHI
METERS

1.0

PHOS-T
_ HG/L

0.045•

I•

j

I.
i

~
i~

•
•
•

"peA LAKE CLASSIFICATION PROJECT (314A)

/TYPA/AMBNT/LAKE

27-0133
44 55 5~.0 093 34 4~.0 3
LAKE: MINNETONKA 15 MI II OF MINNEAPOLIS, MN
27053 MINNESOTA HENNEPIN
AREA: 5857.8 HECTARE B 070320
MEAN DEPTH: 6.9 M MAX DEPTH: 91 FT
21MINNL 791020

fCOL CLASS:
MGMT CLASS:
ROUGf1FISH:
WO INDEX:
SENS INO:
RANK INDa
PR013LEMS:

95.3 SQ MI

4-1977
3-1977

2 LANDSAT TYPE: 
CHLOR INor
SECCHI IND:
T-PHOS INOr

AO PLANTS 1977
ALGAE 1977

•
•
•
•
•
•

AREA: 5858 HA
AV DEPTH: 6.9 M
MX DEPTH: 24 M
VOL: 4.02E08 M3
LITTORAL r 39 ih
DEP TH ROOTED

VEG: 4 M
DOH SHOL SOIL:

SAND-SAND
PUB ACC ,n 13
ADMINI CITY
POPULATION

1 MI: 0
5 HI: 21083

10 HI: 129916

DESCRIPTION

SHORE Lr 114 MI
USE Of SHORFLJNE:

FOR 101 AGR 0"
HU~ 901 MRSH 01

" DWELL: 3006-1980
" RESORTSr
AC/HI: 127
DVELL/H I : 26
AC/OVELl: 5
WTRSHED AREA:
GEOH REG:
SLU:
lA~O USE: WTR 1YI MRSH 61

FOR 9' CUL 161 RES 251
UR8 91 PASTURE/OPEN 15'

LKHAPr
QUAD1:

8122
HOUhD

• PHOS-T
MG/L

0.055

SECCHI
METERS

1.4

CHLA
UG/L

29

NITRO-T
MG/L

1.486

ALK-T
HG/L

125

COlO~

PT-CO
15

NIP

27.0

TSIP

62

TC)IS

55

TSIC

64

AVT SI

60



ITYPA/AMBNT/LAKE

21-0137
44 53 50.0 093 32 35.0 3
LAKI:I CHRISTMAS IN ~HORFUOOD

270S3 ~INNESOTA HENNEPIN
AREAl 107.1 HECTARE M 070320
MEAN DEPTHI10.3 M MAX DEPTHI 25.3 ~

21HINNL 800412

t,.

c

DESCRIPTION

ECOL CLASSa
HGMT CLASSI
ROUGHFISHI
VO INDEXI
SENS INDI
RANk INOI
PROBLEMSI

0.9 SO MI

5-1959
4-19S9

1 LANDSAT TYPEI 
CHLOR INDI
SECCHI INDI
T-PHOS INDI

AREAl 101 HA
AV OEPTHf10.3 H
"X DEPTHf 25 M
VOL: 1.10E01 H3
LI TTORALa 30 1
DEP TH ROOTED

VEGa 1"
DOI't SHOL SO ILl

SAND----SAND
PUB ACC 'U 0
AD"INI
POPULATION

1 fH I 0
5 ... 11 11502

10M II 22483 S

SHORE La 3.60 MI
USE OF SHORELINEI

FOR 201 AGR 01
MUN 801 MRSH 01

"DVELLI 95-1976
"RESORTSI 1-1976
AC/M II 14
DVELL/M II 28
AC/DVELLI 3
VTRSHED AREAl
GEOM REG:
SLUI
LAND USE: VTR 271 ~RSH 0'

fOR 01 CUL 01 RES 601
URB 131 PASTURE/OPEN 01

LKMAPI
QUA011

C961
EXCELSIOR

PHOS-T
_J!UL

0.015

SECCHJ
"ETERS

5.4

CHLA
UG/L

4

NITRO-T
MG/L

0.199

ALK-T
MG/L

133

COLOR
PT-CO

N/P

53.3

TSIP

43

TSIS

36

TSIC AVTSI

41

"PCA LAKE CLASSIfiCATION PROJECT (314A)

ITYPA/A~BNT/LAKE

27-0116 IND
45 02 00.0 093 38 50.0 3
LAKl:1 INDEPENDENCE 1 MI N ('\f "APLE PLAIN
210~3 .", INNESOTA HENNEP IN
AREAl 344.2 HECTARE M ~70319

MEAN DEPTHa 5.6 M MAX DEPTHa 11.1 M
~1MINNL 800412

DESCRIPTION

3

o
5~98

61642

ECOL CLASSI
MGMT CLASSs
ROU GHF I SH a
VO INDEXs
SENS INOI
RANK INDI
PROBLEMSa

13.4 SO MI

B31
ROCKFORD

5-1914 5-1956
4-1914 4-19'6

3 LANDSAT TYPEa 
CHLOR INDa
SECCHI IND I
T-PHOS INDa

SHRKLa1973
AQ VEGa 1974

LKMAPt
QUAD1:

SHORI: Lf 5.8~ HI
USE OF SHORELINEI

FOR 301 AGR 201
MUN 501 MRSH 01

"DVELLa 86-1974
"RESORTS: 1-1914
AC/MII 141
DVELL/MI: 16
AC/DVELL: 9
VTRSHEO AREAs
GEOM REGI
SLIl:
LAND USE: VTR 101 MRSH 61

FOR 111 CUL 411 RES S'
URB 21 PASTURE/OPEN 24~

AREA 1 344 HA
AV DEPTHI 5.6 H
"X DEPTHI 18"
VOLI 1.81E01 "3
LITTORALI ~O I
DEPTH ROOTED

VEG I 2"
oOM SHO L SO IL I

SAND
PUB ACC "I
_DHINI CITY
POPULA TlON

1 H11
5 MI I

10 Hil

PHOS -T
_..1!G/_L_

0.075

SECCHI
METERS

1.1

CHLA
UG/L

51

NITRO-T
"'GIL

2.166

ALK-T
MG/L

119

COLOR
PT-CO

26

N/P

28.9

TSIP

66

TSIS TSIC

69

AVTSI

65



• \

34-0079 GR
45 1~ 2u.O 094 53 30.0 3
LAKEs GREEN AT SPICER
27067 HINNESOTA KANDIYOHI
AREAl 2187.7 HECTARE H 070318
"fAN DEPTHI 6.4 " HAX DEPTHS ~3.5 H
21"'INNL 800412

DESCRIPTioN

HPC_ LAKE CLASSIfIC_TION PROJECT C314A)

.. -1«;79 3-1946
3-1 '179 "2 -1946

2 LANDSAT TYPEI 
CHLOR INOs
SEceHI I~DS

T-PHOS IND:
OCC LT TULLIBEE SHPKL

HI

9'
'4'" LKMApr B178

22" OUAD1r NEW LONDON

NIP. TSIP , TSIS TSIC AVTSI

41.5 52 47 51 50

ECOL CLASSs
HGHT CLASS:
ROUGHFISHt
WO INDEXI
SENS IND:
RANK INDI
PROBLEMSa

COLOR
PT-CO

6

115.9 SO

168

ALK-T
HG/L

SHORE La 12.30"1
USE OF SHORELINEI

FOR 95" AGR 0"
"UN 31 MPSH 21

D DWELLs 667-1979
D RESORTSt 7-1979
AC/'" I I 439
DWELL/"II 58
AC/DWELLI 8
WTRSHED AREAl
GEO" REGs
SLUS
LAND USEs WTR 141 MRSH

FOR 15" CUL 341 RES
URB 21 PASTURE/OPEN

NITRO-T
"GIL

1.1218

CHLA
UG/L

AREAl 2188 HA
AV DEPTH I 6.4 "
"X DEPTHs 34"
VOLI 1.40E08 "3
LI TTORAL s 38 "
DEP TH ROOTED

VES I 5"
DOM SHOL SO ILl

SAND
PUB ACC II 5
ADMINI CNTY
POPULATION

S "II 3147
10"11 6693
50 "II 300795

SECCHI
METERS

2.5

PHOS-T
..: "G/L

0.027

/TYPA/A"BNT/LAKE

•

•
•

•

•

•
•

•
•

•

•
•
•

,"PCA LAKE CLASSIfiCATION PROJECT C314A)

/TYPA/A"BNT/LAKE

34-0142 KGEO
45 14 00.0 094 59 00.0 3
LAKEI GEORGE 1 HI W OF SPICEP
27067 HINNESOTA KANDIYOHI
AREAl 100.4 HECTARE B 070318
HEAN DEPTHI 4.9 " HAX DEPTH. 9.8"
21MINNl 800412

5-197 5
4-1975

1 LANDSAT TYPEr 
CHLOR INDr
SECCHI INDI
T-PHOS IND I

HI

01
4 ~I LKMAP: C2046
18" OUAD11 ATWATER-15

NIP TSIP TSIS TS IC AVTSI

38.8 ~4 45 53 51

ECOL CLASS:
HGMT CLASSs
ROUGliFISH:
WO INDEXI
SENS INDr
RANK INDI
PROBLEMS.

COLOR
PT-CO

5

0.7 SO

DESCRIPTION

310

ALK-T
t'lG/L

SHORE LI 1.40"1
USE OF SHORELINEI

FOR 301 AGR 2S1
"UN 451 "RSH 01

II DWELLs '87-1975
a RESORTSs 1-1975
AC/M Is 177
DWELL/"'I I 66
AC/DWELls 3
WTRSHED AREAl
GEO" REGs
SLUs
LAND USE: WTR 27. MRSH

FOR 9. CUL O. RES
URB 0" PASTURE/OPEN

NITRO-T
"'GIL

1.20210

CHLA
UG/L

AREAl 100 HA
AV DEPTHS 4.9 "
"X DEPTHs 10"
VOL s 4.89E06 "3
LITTORALt 49 "
DEP TH ROOTED

VEGI 4"
DOH SHOL SOIL s

SAND-SA NO
PUB ACC DI 1
AD" IN I DNR-E
POPULATION

5 '" I I 1789
10 "I s 3857
SO "'II 119727

SECCHI
"EH:RS

2.8

PliOS -T
_..J!G/_l_

0.031

•

•

•

•

•

•

•



/TYPA/AMeNT/LAKE

34-0154 NE
45 15 3~.0 094 57 5~.0 3
LAk~: NEST 1 HI NY OF SPICER
27061 HINNESOTA KANDIYOHI
AREAl 400.5 HECTARE B 070318
MEAN DEPTHI 4.4 H HAX DEPTHI 12.2 M
21NINNL 800412

DESCRIPTION

ECOL CLASSI
HGHT CLASSI
ROUGHfISH:
"0 INDEX'
SENS IND'
RANK IND.
PROBLEHS'

115.9 SO HI

4-1919 4-19~4

3-1919 3-1954
1 LANDSAT TYPE: 

CHLOR INDa
SECCHI IND:
T-PHOS IND:

SHPKLS 1919
SEPTIC TANKS 1919
EROSION 1954,19

AREAl 401 HA
AV DEPTHI 4.4 M
"X DEPTHI 12 M
YOLI 1.74E01 M3
LI TTOR ALI 55 "
DEPTH ROOTED

VEG 12M
DOM SHOL SO ILl

SR' VEL-RUBB LE
PUB ACC .. B 2
ADMINI DNR-E
POPULATION

5 HII 2669
"0 MIl 6928
50 "II 290549

SHORE LI 5.50 HI
USE OF SHORELINEl

fOR 751 AGR 201
MUN nl MRSH 51

"DWELLI 193-1979
"RESORTS. 4-1979
AC/H I. 180
DWELL/HI' 39
AC/DWELL' 5
WTRSHED AREAl
GEO" REGI
SLUr
LAND USE. WTR 141 "RSH 91

FOR 151 CUL 341 RES 4"
URB 21 PASTURE/OPEN 221

LKHAP,
QUAD11

&115
NE" LONDON

PHOS-T
MG/L

0.080

SECCHI
METERS

1.5

CHLA
UG/L

38

NITRO-T
HG/L

1.686

ALK-T
HG/L
176

COLO~

PT-CO
28

NIP

21.1

TSI P

67

TSIS

54

TSIC

66

AVTSI

63

MPCA LAKE CLASSIfICATION PROJECT <314A)

/TYPA/AMBNT/LAKE

34-0169 WA
45 O~ 30.0 094 59 1).0 3
LAK~' WAGONGA 2 HI N OF SVEA
27061 ... INNESOTA KANDIYOHI
AREA: 125.2 HECTARE H 010319
MEAN DEPTHI 1.8 H MAX DEPTH' 4.6 H
21HINNL 800412

DESCPIPTION

AREAl 725 HA
feV DEPTHI 1.8 M
"X DEPTH15M
VOL I 1.34E07 M3
LJ TTOR ALI -"
DEPTH ROOTEl1

YES 12M
DOM SHOL SO ILl

SILT-MUCK
PUB 'CC "I 1
'OM IN I DNR-E
POPULATION

5 HI lO
10 Pi! I l 17930
~ 0 "I l 22 35 84

5-1965

3 LANDSAT TYPEa 
CHLOR IND:
SECCHI INDI
T-PHOS INDI

FREO "TRKLS

HI

11
1~ LKHAP: ?

151 QUAD11 "ILLHAR

N/P TSIP TSIS TSIC AVTSI

1.2 117 10 18 8&

ECOL CLASS:
MGHT CLASS.
ROUGHFISHI
"0 INDEX'
SENS INDa
RANK IND:
PROBLEHSI

COLOR
PT-CO

58

78.1 Stl

248

ALK-T
HG/L

SHORE LI 13.00 HI
USE Of SHORELINEI

FOR 751 AGR 251
"UN 01 HRSH 0"

"DWELLI 13-1965
"RESORTSI 0-1965
AC/"I' 138
DWELL/"II 1
AC/DWELLI 138
WTRSHED APE,I

,GEOH RE G:
SLUt
LAND USE. WTR 101 MRSH

FOR 21 CUL 681 RES
URB 41 PASTUREIOPEN

NITRO-T
"GIL

2.961121

CHLA
UG/l

SECCHI
"ETERS

0.5

PHOS-T
_-112.L_L_
~.495



•
It

It

"PCA LAKE CLASSIFICATION PROJECT <314A)

ITYPA/AHBNT/LAKE

34-0171 KEbL
45 11 15.1 095 00 00.0 3
LAXE: EAGLE 1 HI N OF WILLHAP
27067 . Ii INNESOTA KAND IYOH I
ARFA: 342.0 H~CTARE H 070425
~EAN OEPTH: 7.6 ~ MAX OEPTH: 1~.3 H
21"'I~NL 800412

DESCRIPTION

4-1978 6-19~4

2-19~4

1 LANDSAT TYPE: 
CHLOR INO:
SECCHI INO:
T-PHOS IND &

HI

51
~I LKH AP I C518

141 . QUAD11 SOLOHON LAKE

NIP TSIP ,lSI S TS I r AVTSI

31.7 57 48 52 52

~COL CLASS:
HGHT 'CLASS:
ROUGHFISHI
wO IN.DE)(I
SENS IND &
RANK IND:
PROBLEMS:

COLOR
PT-CO

12

16.8 SO

160

ALK-T
HG/L

SHORE LI 4.90 HI
USE OF SHORELINE:

FOR 951 AGR ~~

HUN O. HRSH O~

"DWELLI 253-197&
" RESORTS: 0-1978
_C/HI: 172
DWELL/" I: 51
AC/DWELLI 3
WTRSHEO AREA&
GEO" REG:
SLUI
LANO USE & "TR 7. MRSH

FOR 01 CUL 671 RES
URB 11 PASTURE/OPEN

NITRO-T
"G/L

1.2389

CHLA
UG/L

AREAl 342 HA
AV DEPTH I 7.6 H
HX DEPTHI 18 H
VOL I 2.59E07 H3
LITTORALI 50 •
DEP TH ROOTED

VEGI 4"
DO" SHOL SO ILl

GRAVEL-SA"W
PUB ACC IU '1
AD"INI DNR-E
POPULATION

5 .. I: 2295
10 HII 21217
50 HI: 281037

SECCHI
"EH:RS

2.3

PHOS -T
; _..l!iL_L_

0.039

It

It

It

It

It

It

It

It

It

It

"PCA LAKE CLASSIFICATION PROJECT <314A)

ITYPA/A"&NT/LAKE

34~0217 FLA
45 15 00.0 095 03 15.0 3
LAKE: FLORIDA 4 HI SE OF NORWAY LAKE
27067 . fo'INNESOIA KANDIYOHI
AREA: 268.1 HECTARE H 070319
MEAN DEPTH: 5.1 M "AX DEPTH: 12.2 14
21HINNL 800412

51

AVTSI

,. -1 978 '6 -19 57
3-1978 3-1957 2-1950

2 LANDSAT TYPEI 
CHLOR IND:
SEceHI IND:
T-PHOS INDI

EROSION ..
HI

21
31 LKHAPI C13Ci8

151 OUADll HOUNT TOH

N/P ISIP TSIS TS I C

26.7 57 41 55

ECOL CLASSI
HGHT CLASS:
ROUGHFISH:
wa INDEX:
SENS INDI
RANk IND&
PROBLEMS:

COLOR
PT-CO

9

56.1 SO

DESCRIPTION

211

ALK-T
HG/L

SHORE L: 4.23 HI
USE OF SHORELINE:

FOR 451 AGR 351
HUN 01 HRSH 201

" DWELL: 191-1978
a RESORTS: 1-1978
AC/HI: 157

'DWELL/HI: 47
AC/DWELL: 3
WTRSHEO AREA:
GEOH REG:
SLUt
LAND USE: WIR 151 HRSH

FOR 91 CUL ~61 RES
URB 01 PASTURE/OPEN

NITRO-T
HG/L

1.06912

CHLA
UG /..l

AREAl 268 HA
AV DEPTH: 5.1 M
MX 0 EPTH I 12 ..
VOL: 1.37E07 H3
LITTORAL: 34 •
DEP TH ROO TED

VEG: 5 H
DO" SHOL SOIL:

GRAVEL-SANO
PUB ACC ,,: 2
_OHINI TNSHP
POPULATION

5 HII 503
10 "II 7715
50 HI: 288922

SECCHI
HETERS

3.7

PHOS -T
_ HG/_L_

0.040

It



34-0251 NRY
45 18 40.0 095 06 30.n 3
l-KEI NORWAY 2 MI N ~F NOQVAY LAKE
27067 . P'INNESOTA K.NOIYOHI
AREAl 1010.1 HECTARE B 070319
HEAN DEPTHI 3.0 " HAX DEPTHI 9.1"
21HINNL 800412

I,

DESCRIPTION

5 -1 <J7 8 "-1 9 53
3-1978 3-1953

2. L.NDSAT TYPll 
CHLOR INDI
SECCHI INOI
T-PHOS INOI

PAPT WTRKL11975-17

" I

2"
2" LKH AP I C521

121 OUA011 SUNBUqG

NIP TSIP TSIS TSIC AVTSI

31.4 60 51 61 60

ECOL CLASSI
HGMT CLASSI
ROUGHFISHI
wO INDEXI
SENS INOI
RANK INOI
PROBLEMSI

COLOR
PT-CO

17

32.6 SO

174

ALK-T
HGIL

SHORE La 17.60 HI
USE OF SHORELINE&

FOR 551 AGR 4S1
HUN 01 MRSH 01

D DVELLI 267-1978
D RESORTSI 6-1978

.At 1M I I 142
DVELL/HI I 17
AC/D"lLLI 8
VTRSHED ARE. I
GEO" REGI
SLUI
LAND USEI VTR 131 HRSH

FOR 51 CUL 66" RES
URB 01 PASTUREIOPEN

NITRO-T
HG/l

1.53723

CHLA
UG/L

ARE Aa 1010 HA
AV DEPTHa 3.0 H
"X DEPTHa 9"
VOla 3.04E07 "3
LITTORALI 92 "
DEPTH ROOTED

VEG a 4"
DOH SHOL SOIL a

SAND---SAND
PUB ACC Ita 2
ADM I Na DNR-E
POPULATION

5 HII 503
10 1'111 5390
50"11 277714

SECC,H
"ETERS

1.2

PhOS-T
; _ "GIL

0.049

"PCA LAKE CLASSIFICATION PROJECT (314A) 40-0002 USK
44 1~ 45.0 093 31 50.0 3
LAKEI UPPER SAKATAH AT VATERVILLE
2101~ MINNESOTA LE SUEUR
AqEAI 356.) HECTARE B 070639
"EAN DEPTHa 2.2 M "AX OEPTHI 3.0 M
21HINNL 800412

DESCRIPTION

ECOL CLAS'SI
HGMT CLASS:
ROUGHFISHI
va INDEX:
SENS IND:
RANK INOI
PROBLEHSI

136.8 SO "I

S-1958
3 LINDSAT TYPl: 

CHLOR INOI
SECCHI IND I
T-PHOS INDI

FSHKL 07/18/)S

SHORE LI 7.29 HI
USE OF SHORELINEI

FOR 901 .CR 10"
HUN 01 MOSH 01

D DVELLI 39-19)8
D RESORTS: 3-1958
AC/HII 121
DWELL/HII 8
AC/DWELLI 15
WTRSHED ARE.I
GEOH REGI
SLUI
LAND USEI VTR 10" MRSH 41

FOR 41 CUL 66" RES 31
URB 11 PASTURE/OPEN 131

LKH AP:
QUA011

C434
WATlRVILLE

HI TRO-T
"'GIL

2.384

ALK-T
HG/L

177

COLOR
PT-CO

30

NIP

5.8

TSIP

91

ISIS

51

TS I C

69

AVTSI

73



•
40-0020 GPL

44 23 50.0 093 37 3~.O 3
L_KE: GREENLE~F ? HI SW OF MONTGOHEPY
27"79 MINNESOTA LE SUEUR
AREA: 123.8 HECTARE M 070433
MEAN DEPTH: 2.5 " MAX DlPT~: 5.3"
,1MINNL 800412

DESC.RIDTION

"PCA lAKE CLASSIFICATION PROJECT (314A)

5-1Y71 6-19:>6
3-1971 S-19:>6

2 LANDSAT TYPE: 
CHLOR INO:
SECCHI IND:
T-PHOS INO:

WTRKL 1969-70
ALGAE 1971
WTRKL 195~-56

MI

71
01 LKMAP: C2409

171 OUA01: LE CENTER

NIP· TSIP TSIS TSIe AVTSI

18.1 81 73 86 80

E.COL CLASS:
HGMT CLASS:
ROUGHFISH:
"0 INDEX:
SENS INO:
RANK INO:
PRO&LEHS:

COLOR
PT-CO

30

1.9 So

100

ALK-T
MG/L

SHORE l: 3.05"1
USE OF SHORFLINE:

FOR 10' AGR 901
HUN 01 HRSH 01

D DVELl: 3-1971
"RESORTS: 1-1971
AC/HI: 100
DWEll/"I: 3
AC lOWE LL: ~4

IHRSHEO APEA:
'GEOM REG:
SLU:
LAND USE: VTR 23' "RSH'

FOR 01 CUL 531 RES
URB 01 PASTUREIOPEN

NITRO-T
MG/L

3.630295

CHlA
UG/l

AREA: 124 HA
AV DEPTH: 2.5 "
"X DEPTH: 5"
VOL: 3.04E06 "3
lITTORAL: 88 "
DEPTH ROOTED

VEG: 1 ..
DO" SHOl SOIL:

GRAVEL-SAND
PUB ACC III 1
~D"IN: DNR-E
POPULATION

5 "I: 3810
10 HI: 10050
;0 HI: 1835028

SECCHI
HETERS

0.4

PHOS -T
; _ "GIL

0.201

ITYP~/A~BNT/lAKE

•
•
•

•

•

•
•

•
•

•

•
•
•

"PCA lAKE CLASSIFICATION PROJECT <314A)

IIYPA/AHBNT/lAKE

4~-0031 TKA
44 13 45.0 093 35 45.0 3
LAKE: TETONKA AT WATlPVILlE
27079 MINNESOTA LE SUEUR
AREA: 489.3 HECTARE M ~70639

"EAN DEPTH: 4.9 H "AX DEPTH: 10.7 H
21"INNL 800412

ECOL CLASS:
"GHT CLASS:
ROUGHFISH:
"0 INDEX:
SENS INO:
RANK INO:
PROBLEHS:

127.4 sa "I

5-1969 4-19 ~5

3-1969 3-1955
3 LANDSAT TYPE: 

CHLOR INO:
SECCHI INO:
T-PHOS INO:

ALG_E Bl".

•
•
•
•
•
•

AREA: 489 HA
AV DEPTH: 4.9 H
"X DEPTH: 11"
VOL: 2.39E07 "3
lITTORAL: 41 1
DEP TH ROOTED

VEG: 3 H
DO" SHOL SOil:

SAND -GR AVEL
PUB ACC IJI 1
AD" IN: DNf'?-E
POPULATION

5 HI: 2171
10 HI: 9609
~O 'U: 722676

DESCRIPTION

SHORE La 9.60 HI
USE OF SHORELINE:

FOR 40S AGR 3~~

"UN 251 ~RSH 01
D OVEll: 214-1969
D RESORTS: 9-1969
_C/HI: 126
DWELL '" I : 28
AC/OVELL: 5
WTRSHEO AREA:
GEOH REG:
SLU:
LANO USE: ViR 101 ~RSH 4~

FOR 31 CUL 671 RES 31
URB 11 PASTURE/OPEN 131

LKMAP:
aUA01:

B201
ELYSIAN

• PHOS-T
_ "G/_L_

0.367

SECCHI
"ETERS

1.5

CHLA
UG/L

256

NITRO-T
MG/L

3.321

ALK-T
MG/L

185

COLOR
PT-CO

35

NIP

9.0

TSIP TSIS TS I C

85

AVTSI

76



ITYPA/AHBNT/lAKE

40-0051 F~N

44 12 40.0 0~3 42 10.0 3
lAKtl fRANCES 1 Ml NY OF ELYSIPN
27079 MINNESOI_ LE SUFUR
AREAl 362.3 HECTARE B 0706~9

MEAN OEPTHI 4.1 M MAX OEPTHI 15.2 H
21MINNl 800412

DESCRIPIION

5-1969
3-1969 4-19)1

1 LANDSAT TYPEI 
CHLOR INDI
SEClHI INDI
I-PHOS INDI

HI

31
141 lK" AP I 8384

81 QUA011 ELYSIAN

NIP TSIP ISIS ISIC AVTSI

23.9 60 54 59 58

ECOL CLASSI
MGHI ClASSI
ROUl;HFISHI
VQ INOEXI
SENS INOI
RANK INOI
PROBlEMSI

COLOR
PI-CO

20

5.8 SO

130

ALK-t
HGIL

SHORE II 7.89 "'I
USE OF SHOREllNEI

FOR 20~ AGR 201
MUN 50~ MPSH 101

II DVElll 153-1969
D RESORTSI 3-1969
AC/MII 113
DWEll/M I I 22
AC/DWElll 5
WTRSHEO AREA I
GEOM REGI
SLUt
LAND USEI VTR 181 MRSH

FOR 41 CUl 521 RES
URB 11 PASTUREIOPEN

NIIRO-T
"GIL

1.14519

CHlA
UG/l

AREA I 362 HA
AV DEPTHI 4.1 "
"X DEPTHI 15 M
'lOll 1.47E07 "3
llTTORAll - 1
DEPTH ROOTED

'lEG I 3"
DOM SHOl SOIL I

SAND--
PUB ACC lIB 2
ADIl'l litH DNR-E
POPULATION

5"1& 1119
10 "II 8561
~O ,.. I I 5501 80

SECCHI
MEIERS

1.5

PHOS-T
..: "GIL

0.048

MPCA lAKE CLASSIFICATION PROJECT (314A)

ITYPA/A"BNT/lAKE

40-0063 GRH
44 16 35.0 093 43 30.0 3
LAKEI GEP"'AN 4 HI Nil OF ElYSIHi
27079 . "INNESOIA LE SUEUR
AREAl 400.0 HECTARE B 070639
MEAN DSPlHt 4.1 M MAX OEPIHI 15.2 M
21MINNl 800412

DESCRIPTION

AREAl 400 HA
AV OEPIHI 4.1 "
" X 0 EPTH I 15M
VOL I 1.65E07 M3
llITORALI 58 1
DEPTH ROOTED

'lEG12M
DOH SHOL SO III

SAND---SIlI
PUB ACC DI 1
AO"'INI CtolIY
POPULATION

5 "II 674
10 "'II 10070
~O '" I I 756748

6-1975 6-1956 5-1951
3-1975 3-1956 3-1951

2 LANDSAT TYP~I 
CHlOR INOI
SECCHI INOI
I-PHOS INDI

ALGAE BlMS

HI

51
51 lKHAPI C432
Cil QUAD1' CORDOVA

NIP I SIP ISIS ISIC AVTSI

34.2 61 60 64 62

ECOl CLASSt
"G"T CLASSt
ROUGHFISHI
VQ INDEX'
SENS INOI
RANK INOI
PROBlEPfSI

COLOR
PI-CO

20

27.6 SO

110

ALK-T
HG/L

SHOR~ II 5.50 MI
USE OF SHOREliNEI

FOR 701 AGR 101
MUN 201 "RSH 01

II DVElll 78-1975
"RESORTSI 1-1975
-C/MII 180
DWEll/MI I 15
AC/DWELLI 12
YTRSHEO AREAl
GEOM REGI
SUIt
lAND USEI VIR 211 MRSH

FOR 31 CUl 581 R~S

URB 01 PASTUREIOPEN

NITRO-T
"'GIL

1.71031

CHlA
UGIL

SECCHI
f1ETERS

1.0

PHOS -T
_ HG/_l_

0.050



•
40-0092 JEFF

44 16 30.0 uy3 45 3>.0 3,
LAKE: JEFFERSON 2 "I N OF MARYSellRG
21079 MINNESOTA tE SUEUR
A~EA: 926,7 HECTARE B 070639
~E.N DEPTH: 2.7 M MAX DEPTHI 11.~ ri
21MINNL 800412

DESCRiPTiON

6-1Y74 6-1956
5-1974

3 LANDSAT TYPl: 
CHLOR INDI
SECCH lIND I
T-PHOS INDa

ALGAE 1974
FSHKL 1968

ITYPA/AHBNT/LAKE

72

AVTSI

67

TSIC

70

TSiS

78

TSIP

B200
CLEVELAND

N/P

LKH AP:
OUAD11

11.9

21
81
71

ECOL CL_SS:
HGMT CLASS:
ROUGHFiSHI
WO INDEX:
SENS iND:
RA~I< INDI
PROBLEMSI

COLOR
PT-CO

48

13,9 SO HI

140

ALK-T
HG/L

SHORE LI 5,60 Hi
USE OF SHORELINEI

FOR 751 AGR 251
MUN 01 MRSH 01

D DVELLI 165-1974
D RESORTSI 3-1974
AC/M I: 409
DWELL/Mi: 33
AC/DWELL: 13
WTRSHED AREA:
GEOM PEG I
SLU'
LAND USEI WTR 261 MRSH

FOR 21 CUL 551 RES
URB 01 PASTURE/OPEN

Ni TPO-T
~L

2,0054()

CHLA
UG/L

AREAl 921 HA
AV DEPTfU 2,1 H
HX DEPTHI 12 H
VOLI 2,44E07 H3
LITTORALI 49 I
DEPTH ROOTED

VEG I 2 H
DOM SHOL SOIL I

SAND
PUB ACC Ds 1
ADMiNI DNR-E
POPULATION

5 Hil 963
"10 Mil P113
50 HI I 105583

SECCHI
METERS

0,5

PHOS-T
"'GIL

0,168

"PCA LAKE CLASSIFICATION PROJECT C314A)

I

I

•
•

•

•
•

•

•

I

I

I

I

MPCA LAKE CLASSIFICATiON PROJECT C314A)

ITYPA/AMBNT/LAKE

40-0117 VSH
44 1~ 20,0 093 ~1 35,0 3
LAKEI WASHINGTON 3 Mi SE OF KASOTA
2707~ HINNESOTA LE SUEUR
AREAl 609,1 HECTARE H 070639
"EAN DEPTH. 3,6 M MAX DEPTH& 15.5 H
21MINNL 800412

ECOL CLASSI
I1GMT CLASSI
ROUGHFiSHI
WO INDEXI
SENS IND:
RANK iND.
PROBLEMSI

12.3 SO Mi

5-1970 5-1969 5-195~

3-1970 3-1969 3-1955
3 LANDSAT TYPE: 

CHLOR INDs
SECCHI iND'
T-PHOS INDI

I

I

I

I

I

I

AREAl 609 HA
AV DEPTHI 3.6 H
MX DEPTH' 16 H
VOLI 2.19E07 M3
LiTTORALI 50 I
DEP TH ROOTED

VEGI 2 M
DOH SHOL SOILS

SAND-SAND
PU6 ACC IU 1
ADMiNI DNR-E
POPULATiON

5 Mil 2028
10 MIl 17634
~O .U: 537345

DESCRIPTiON

SHORE LI 11,96 Mi
USE OF SHORELINEI

FOR 51 AGR 151
HUN 801 MRSH 01

D DVELL & "388-1970
,. RESORTS: 3-1970
AC/Hi: 126
DWELL/MI: 34
AC/DWELL' 4
WlRSHED AREAl
GEOM REG:
SlU:
LAND USE: VTR 141 MRSH 41

FOR 11 CUL 571 RES 11.
URB 21 PASTURE/OPEN 121

LKMAPI
OUAD1:

8202
ST. PETER

PHOS-T
_..JiG/_L_
.....O.•~O..4..8..

SECCHi
METERS

.0.•.8

CHLA
UG/L

NITRO-T
MG/l

1 •.6.6.6.

All<-T COLOR N/P TSIP TSlS TSIC
"Gil PT-CO

.....J.S3 ~~~~~2~r; ~ ~.~".I. j:L~~~~~·~6JL~.~~~~63..~ ~~~~ 63 .

AVTSI

._... ~2 ..



MPCA LAKE CLASSIFICATION PROJECT <314A)

ITYPA/AMBNT/LAKE

43-0012 WST
44 57 50.0 0~4 02 20.0 3
LAK~I WINSTfD AT WINSTED
2708S MINNESOTA ,",ClEOD
AREAl 164.7 HECTARE B 070319
"EAN DEPTH' 1.9 M "AX DEPTHI 3.7 ..
21MINNL 800412

DESCRIPTION

ECOL CLASSI
"GMT CLASSI
ROUGHF ISI1I
WO INDEXI
SENS INDI
RANK INDI
PROBLEMS.

20.4 SO Ml

7-1974 7-1946
6-1974 6-1946

3 LANDSAT TYPE. 
CHLOR IND.
SECCHI INDI
T-PHOS IND.

TURBIDITY 1974
ALGAE BLMS 1974
REGULAR VTRKL
CREAMERY SFVAGE 1946

AREAl 165 HA
AV DEPTHs 1.9 M
HX OEPTH. 4 H
'lOLl 3.09E06 H3
LITTORALa100 1
DEPTH ROOTED

'lEG I 1 H
DOM SHOL SO IL •

SAND
PUB ACC .rao
ADH I NI DNR-E
POPULATION

5 HII 2421
10 .. I' 14551
~O HII 2024535

SHORE LI 3.80 MI
USE OF SHORELINEI

FOR 651 AGR 201
MUN 101 MRSH 51

• DUELL. 23-1974
• RESORTSl 0-1974
AC/MII 107
DWELL/MIl 6
AC/DWELL: 18
VTRSHEO AREAl
GEOM REGI
SlUI
LAND USEI VTR 41 MRSH 1.

FOR 21 CUL 761 RES 21
URB 31 PASTURE/OPEN 111

lKM AP I
QUAD1.

C2452
GLENCOE -15

PHOS-T
: ..;. MG/L

0.159

SECCHI
METERS

0.3

CHLA
UG/L

247

NITRO-T
"G/L

4.262

ALK-T
MGIL

217

COLOR
PT-CO

39

NIp·

5.6

TSIP

100

·TSIS

77

TSIC

85

A'ITSI

87

",PCA LAKE CLASSIFICATION PROJECT (~14A)

ITYPA/AHBNT/LAKE

43-003_
44 53 50.0 094 12 00.0 3
LAKE. SIL'IER AT Sll'lFP LAKE
27085 MINNESOTA MCLEOD
AREAl 202.3 HECTARE M 070319
MEAN DEPTHI 1.3 M MAX DEPTHI 2.1 M
21MINNL 800412

DESCRIPTION

ECOL CLASSI
HGMT CLASS.
ROUGHFISHI
va INDEXI
SENS tNDI
RANK INOI
PROBLEP1SI

2.6 SO HI

7-1951

LANDSAT TYPEI 
CHLOR I NO I
SECCHI INDI
T-PHOS INDI

;VTRKL 1968-69

C2593
GLENCOE-15

LKM AP I
QUAD11

SHORE LI 4.60 HI
USE OF SHORELINEI

FOR - I AGR - I
HUN - I MRSH - I

• DVELL: 29-1970
• RESORTSI 0-1970
AC/HII 109
DWELL/HI I 6
AC/DWELll 17
WTRSHED AREAl

IGE OM REG l
SLU:
LAND USEI VTR 291 "RSH 01

FOR 21 CUL 311 RES SI
URB 171 PASTURE/OPEN 171

PU& AC C tJ I

AO"IN I ONR-E
POPULATION

5 MIl 2531
10M I: 224 ~4

~o "'I: 1496511

AREAl 202 HA
A'I DEPTH I 1.3 M
HX DEPTH. 2"
'lOLl 2.58E06 H3
LITTORALI100 1
DEPTH ROOTED

VE G. - H
DOH SHOL SOIL I

.,

•
•

.,

•
•

PHOS -T
_.J1~_l_

0.645

SECCHI
P1ETERS

0.5

CHLA
UG/l

163

NITRO-T
"'G/L

ALK-T
MG/L

177

COLOR
PT-CO

NIP TSIP

97

TSIS

70

TSIC

81

AVTS I

83



•
•
•
•

"'PCA LAKE CLASSifICATION PROJECT C314A)

ITYPA/AMBNT/LAKE

" 43-01J84
44 47 00.0 094 23 10.0 3
LAKE: HARION 3 HI NW OF BPOW~TON

"27085 . t' I NNESOTA MCLEon
AREA: 237.1 HECTARE H 070319
MEAN DEPTHz 1.8 M MAX DEPTH: 4.0 H
21MINNL "800412

DESCRIPTION

ECOL CLAS'S:
"G"'T CLASS:
ROUGHF ISH:
'10 INDEX:
SENS INDI
RANK IND:
PROBLEPotSI

7.5 SO HI

7-1971
5-1971

3 LANDSAT TYPE: 
CHLOR IND:
SECCHI IND:
T-PHOS INDz

FREO WTPKL•
•
II

AREAl 237 HA
AV 0 EPTH Z "1.8 M
MX DEPTfU 4 M
VOLI 4.36E06 H3
LITTORALt"lOO I
DEPTH ROOTED

YEG Z 1 H
DOM SHOL SO ILl

CLAY--MUCK
PU& ACC II "I
ADH IN I DNR-E
POPULATION

5 HI I 1659
10M I Z "14536
~O HII 471643

SHORE L: 6.40 HI
USE OF SHORELINE:

FOR 121 AGR 201
MUN 401 HRSH 28J

"DVELLz 63-1977
"RESORTS: 0-1977
AC/HI: 92
DWELL/HII 10
AC/DWELL Z <;
VTRSHED AREAl
GEOM REGI
SLUI
LAND USEI VTR 101 HRSH

FOR 11 CUL 791 RES
URB 21 PASTUREIOPEN

21
21
51

LKHAP:
OUAD1'

827
HUTCH IN SON-15

II

PHOS -T
"GIL

0,090

SECCHI
"ETESS

0.6

CHLA
UG/L

25

NITRO-T
HG/L

2.001

ALK-T
HG/L

156

COLOR
PT-CO

42

NIP

22.2

TSIP

69

TSIS

61

TSIC

62

AVTSI

66

•
II

II

"PCA LAKE CLASSIFICATION PROJECT C314A)

ITYPA/AMBNT/LAKE

49-0079 ALX
46 12 30.0 094 32 30.0 3
LAKE: ALEXANDER 2 HI SE OF SHAHINEAU P
27097 . ~ INNESOTA HORR ISON
AREA. 1210.0 HECTARE H 070314
HEAN DEPTH' 8.4 ~ HAX DEPTHI 1Y.a H
21HINNL 800412

DESCRIPTION

AREAl 1210 HA
AV DEPTH' 8.4 H
HX DEPTH' 20 H
YOL' 1.01E08 H3
lITTORALZ 31 I
DEP TH ROOTED

VEG' 5 M
DOH SHOL SOIL I

RUBBLE -SA NO
PUB ACC tI: "I
ADMIN: DNR-E
POPULA lION

5 HI: 539
10 HII 3"18
~O HI: 239703

51

AVTSI

4-1970 4-1951
3-1910 3-1957

1 LANCSAT TYPE: 
CHLOR INDz
SECCHI IND:
T-PHOS IND I

HI

11
)1 LKHAPI C470
91 OUAD1: CUSHING-15

NIP TSIP TSIS TSIC

25.7 ~3 46 55

ECOL CLASSz
"GMT CLASS'
ROUGHFISH:
WO INDEXz
SENS IND:
RANK IND:
PRO&LEHS:

COLOR
PT-CO

5

31.7 SO

101

ALK-T
HG/L

SHORE La 14.91 HI
USE OF SHORELINEI

FOR 251 AGR 01
HUN 751 HRSH 01

U DWELLI "289-1970
tI RESORTS: 6-1970
AC/HII 201
DWELL/MII 22
AC/DWELL: 9
WTRSHED AREAl
GEOH REG:
SLUI
LAND USE: VTR 131 MRSH

FOR 601 CUL 121 RES
URB 01 PASTURE/OPEN

NITRO-T
MG/L

0.74512

CHLA
UG/L

SECCHI
METERS

2.6

PHOS-T
MG/L

0.029
_ ~__.»~"_".~>~"~__'__"~'~~""·w

I

II

II

•
•



HPCA LAKE CLASSIfiCATION PROJECT (~14~)

ITYPA/AHBNT/LAKE

49-0127 SHH
46 15 20.0 094 36 2~.0 3
LAKE: SHAHINEAU AT ~HAMINEAU PAPK
21n~7 MINNESOTA MORRISON
~REA. 680.2 HECTARE M 070314
HEAN DEPTH' 5.8 M lUX DEPTH: 1~.8 H
21HINNL 800412

DESCRIPTION

4-1957
3-1951

1 LANDSAT TYPEI 
CHLOR INOI
SECCHI INDI
T-PHOS IND:

HI

11
121 LKH AP I 13214

51 QUAD11 HOTLEY

NIP TSIP TSIS TSIC AVTS}

26.6 52 42 57 50

ECOl CLASSI
HGMT CLASS!
ROUGHFISHI
va.INDEXI
SENS INDI
RANK INDI
PROBLEMSI

COLOR
PT-CO

5

10.6 SO

ALK-T
MG/L

95

SHORE LI 11.28 HI
USE OF SHORELINEI

FOR 401 AGR 501
HUN 101 MRSH 01

D OVELLI 127-1957
II RESORTSI 6-1957
AC/MII 149
DVELL/M I : 14
AC/DVELL: 10
VTRSHEO ARE':
GEOM REGI
SLU I
LAND USE: VTR 171 MRSH

FOR 471 CUL 181 RES
UR8 ~I PASTURE/OPEN

0.745

"ITRO-T
MG/L

15

CHLA
UG/L

AREA I 680 HA
AV DEPHU 5.8 H
HX DEPTHI 16 M
VOLI 3.93E01 H3
LITTORALI 46 I
DEPTH ROOTED

VEGI 5 H
DOH SHOL SO ILl

SAND--
PUB ACC "I 1
ADHINI DNR-E
POPULATION

5 Mil 539
10M I I 2758
~O HII 180175

SECCHI
HETERS

3.5

PHOS-T
; _.-!!£!.L

0.028

HPCA LAKE CLASSIFICATION PROJECT <314A)

ITYPA/AMBNT/LAKE

52-0034
44 18 20.0 094 1~ 00.0 3
LAKE. SWAN 1 HI NW OF NICOLLET
27103 MINNESOTA ~ICOLLET

AREA. 2630.5 HECTARE 13 070428
MEAN DEPTH' 1.3 M MAX DEPTH! 1.7 M
21HINNL . 800412

DESCRIPTION

ECOL CLASS!
MGMT CLASS!
ROUGhFISHI
WO I~OEXI

SENS INDI
RANK INDI
PROBLEMS I

43.5 SO HI

7-1967

COOOO
CORTLAND

1 LANOSA T TYPE:.: 
CHLOR INDI
SECCHI INOI
T-PHOS INDI

FLue. VATER LEVELS 167
TURBIDITY 1967

LKMAP:
QUAD1!

:il
OJ
51

SHO~E L. 10.0f) MI
USE OF SHORELINEI

FOR 301 AGR 651
MUN 5~ MRSH 01

D DVELLI 25-1967
II RESORTSI 0-1967
AC/M I: 93
DWELL/MI:O
AC/DWE lL: 260
VTRSHED AREA:

I(;EOH REG:
SLUt
LAND USE: VIR 331 ~RSH

FOR 41 CUl ~41 RES
UPB 01 PASTURE/OPEN

ARE lie I 2630 HA
AV DEPTHI 1.3 M
HX DEPTHI 2 H
VOL t 3.53E01 H3
LITIORALI100 I
DEPTH ROOTED

YEGI 2 H
DOH SHOL SO IL :

CLAY
PUB ACC III 1
ADMIN: ONR-E
POPULATION

5 MI: 1633
10 11111: 3970
~o 1'11: 348960

PHO S- T SECCHI
_J1G/_L_ METERS

CHLA
UG/L

NITRO-T
PIIG/l

AlK-T
HG/L

COLOR
PT-CO

NIP TSIP TSIS TSIC AYTSI



•
56-(t1~0

~6 36 40.0 095 30 00.0 3
LAKEI BIG PINE ? HI E ~F PERHAfo'
27111 . fllNNtSOTA OTTER tAIL
AREAl 2050.5 HECTARE H 2301S6
MEAN DEPTH: 5.4 M "AX DEPTHI 22.9 M
21HINNL 800816

DESCR IP nON

HPCA lAkE CLASSIFICATION PROJECT <314A)

3-1Cj~8

2-1958
1 LANDSAT TYPEI 

CHLOR INDr
SECCHI INDI
T-PHOS INDr

HI

21
21 LKMAPI B227
gl QUAD11 LITTLE PINE LAKE

N/P TSIP TSIS TSIC AVTSI

12.& 66 68 67

EC()L.CLASS:
MGMT CLASSI
ROU(,HFISH:
WO INDEXI
SENSINDI
RANk INDI
PROBLEMSI

COLOR
PT-CO

30

538.4 ~O

183

ALI(-T
MG/L

SHORE LI 14.00 MI
USE OF SHORELINEI

FOR 01 AGR 01
HUN 1001 MRSH 01

D DWELLI 516-197~

II RESORTSI
AC/M II 362
'DWELL/MI I 37
AC/DWE LLI 10
WTRSHED AREAl
GEOM REGI
SLua
LAND USEa VTR 161 MRSH

FOR 2~1 CUl 511 RES
URB 11 PASTURE/OPEN

NITRO-T
"G/L

0.90947

CHLA
UG/L

AREAl 2051 HA
AV DEPTHI 5.4 H
'U DEPTHI 23 H
VOlI 1.12E08 H3
lITTORAll 50 1
DEPTH ROOTED

VEG I - H
00" SHOl SOILI

RUBBLE-SAND
PUB ACC IU 1
AD"INI DNR-E
POPULATION

5 'UI 294
10 ... I I 51 34
50 "II 133403

SECCHI
"ETERS

PHOS -T
_-1!G/,L.

0.071

ITYPA/AHBNT/lAKE

•
•
•

•

•

•
•

•
•

•

•
•
•

"PCA lAKE CLASSIFICATION PROJECT <314A)

ITYPA/A"BNT/LAKE

56-0138 EBL
46 17 4~.0 0~5 32 5~.0 3
LAkEr EAST BATTLE AT VINING
27111 HINNESOTA OTTER TAIL
AREAl 825.6 HECTARE B 230156
MEAN DEPTHI 7.1 M HAX DEPTHr 23.5 M
21MINNL 800412

ECOL CLASS:
HGMT CLASS:
ROUGHFISHI
WQ INDEXa
SENS INDs
RANk INDI
PROBLE"'SB

72.8 SQ HI

4-1<J76
3-1976

2 LANDSAT TYPEI 
CHLOR INDa
SECCHI INDI
T-PHOS INDI

•
•
•
•
•
•

AREAl 826 HA
AV DE P TH I 7.1 H
"X DEPTHI 23 H
VOLe ~.89E07 f13
lITTORALe - 1
DEPTH ROOTED

VEGI 6 f1
DOH SHOL SO ILl

SANO-
PUB ACC III 1
ADHIN: DNR-E
POPULATION

5 MIl 121
10 "II 4093
50 MIl 164826

DESCRIPTION

SHORE LI 13.13 HI
USE OF SHCRElINEI

FOR lSI AGR 601
MUN 201 MRSH 51

a DWELLr 328-1979
II RESORTS:
AC/MII 155
DWELL/MIl 290
AC/DWELL: 6
WTRSHED AREAl
GEOM REG:
SLU:
LAND USE: WTR 101 MRSH 21

FOR 191 CUL 541 RES 21
URB 01 PASTURE/OPEN 141

LKMAPI
QU~Dll

B217
VINING

TSIP

•
PHOS-T

_ f1G/_L_
.. ~O..'Jt~~

SECCHl
METERS

~JL~.

CHLA
UG/L

3.

NITRO-T
MGIL

1.095

ALK-T
f1G/L

230

COLOR NIP
PT-CO
..J.~~.~~.~ ..._--..19 • 9 .~.~__=62~

TSIS

43

TSIC

41

AVTSI



"PCA L~KE CLASSIFICATION PROJ~CT <314A)

/TYPA/AMBNT/LAKE

56-0141 RUS
46 29 25.0 095 31 50.0 3
LAKEI RUSH Z tit N OF OTTERT~lL

27111 tll~NlSOTA OTT~P TAIL
AREAl 2160.1 HECTARE B 230156
"'EAN DEPTHI 4.0 M M~X DEPTH: ?0.1"
21HINNL 800412

DESCRIPTION

ECOL CLAS'S:
"G"T CLASS:
ROUGtiFISHI
WO INDEXI
SENS INDI
RANK INDI
PROBLE"SI

- SO "I

3-1971 3-19S6
2-1971 2-19~6

1 LANDSAT TYPEI 
CHLOR IND:
SECCHI IND:
T-PHOS INDI

AREA I 2160 H~

AY OEPTHI 4.0 "
MX OEPTHI 20 M
YOLI 8.56E07 "3
LITTORALI 62 1
DEPTH ROOTED

YE G14M
DOlt SHOL SO ILl

GRAYEL-S~NO

PUB ACC "I 2
ADM IN I 0 NR-E
POPULATION

5 t4l1 765
10 PH I 5558
50"11 149057

SHORE LI 11.80"1
USE OF SHORELINEt

FOR 351 AGR 151
MUN 501 MRSH o~

"DVELLI 498-1979
" RESORT'S:
ACIMII 452
DVELL/" I: 42
AC/DW~LLI 11
WTRSHED AREAl
GEO" REGI
SLUI
LAND USEI WTR -I MRSH -I

FOR -I CUL -I RES -I
UR8 -I PAS TURE/OPEN . -I

L KM AP :
aUAD11

8229
PERHAH

PHOS-T
_ "G IL

0.026

SECCHI
"ET~RS

2.1

CHLA
UG/L

11

NITRO-T
"GIL

0.831

ALK-T
HG/L

125

COLOR
PT-CO

21

NIp·

32.0

TSIP

51

TSIS

49

TSIC AVTSI

52

"PCA LAKE CLASSIFICATION PROJECT C314A)

/TYPA/AM8NT/LAKE

56-0142 LPN
4~ 37 4S.0 u95 32 25.0 3
LAKEI LITTLE PINE AT PERHA"
27111 HINNESOTA OTTER TAIL
ARE~I 823.9 HECTARE 8 230156
HEAN DEPTHI 7.9 H "AX DEPTHI 23.8 H
211l41NNL 800412

DESCR IP TION

AREAl 824 HA
AY 0 EP TH I 7 • 9 M
"X DEPTHI 24 M
YOLI 6.51E07 "3
LI TTOR ALI 30 1
OEP TH ROO TED

VEGI - M
DOP" SHOL SOILI

GRAVEL-SA~D

purs ACC IU 0
_DMINt CITY
POPULATION

5 MIl 2335
10 MIt 5458
SO Mil 127503

3-1958
2-1958

1 LANDSAT TYPEI 
CHLOR INDI
SEClH I I NO I
T-PHOS INDI

HI

21
2" LKMAPI 8395
8" QUAD1: LITTLE PINE LAKE

NIP TSIP TSIS TSI C- AVTSI

17.3 65 52 61 60

ECOL CLASS:
"GMT CLASSI
ROUGHFISH:
wa INDEXI
SENS IND:
RANK INDI
PROBLEMSI

COLOR
PT-CO

20

347.9 SO

183

ALK-T
HG/L

SHORE L: 7.4 HI
USE OF SHORfLJNEt

FOR 01 AGR 801
HUN 201 MRSH 01

a DVELL: 208-1958
a RESORTS: 4-1958
AC/MI: 275
DWELL/HI: 31
AC/DWELL: 9
VTRSHED AREAl
GEOH REG:
SLUt
LAND USEI VTR 15' MRSH

FOR 191 CUL 531 RES
URB l' PASTUR~/OPEN

NITRO-T
MG/L

1.17823

CHLA
UG/L

SECCHI
MfTERS

1.7

PHOS-T
tlG/L

0.068



"PCA LAKE CLASSIFICATION PROJECT C314A)

ITYPA/A"8NT/LAKE

56-0239
46 17 30.0 095 40 00.0 3
LAKEI WEST BATTLE _T RATTLE LAKE
27111 MINNESOTA OTTER TAIL
ARFAI 2291.7 HECTARE H 230156
MEAN DEPTHI 7.3 H HAX DEPTHI 34.4 H
21MINNL 800412

DESCRIPTION

ECOL CLASSI
HGMT CLASS:
ROUGHF I SH I
110 INDEXI
SENS INDI
RANK INDa
PROBLEMSI

127.6 SO "'I

4-1976 4-19~5

3-1976 3-19~5

2 LANDSAT TYPEI 
CHLOR INDa
SECCHI INDI
T-PHOS INDI

AREA I 2292 HA
AV DEPTHI 7.3 "
"X DEPTHI 34"
'lOLl 1.67E08 M3
LITTORALI 41 I
DEP TH ROOTED

'lEG a 6 M
DOM SHOL SO ILl

SAND
PU8 ACC II 1
ADMINa CNTY
POPULATION

5 MI a 903
10 Mil 3290
50 MI I 154675

SHORE LI 16.50 HI
USE OF SHORELINEI

FOR 01 AGR 101
HUN 901 MRSH 01

, DIIELLI 1129-1979
" RESORTSI
AC/"II 343
DWELL/H I I 68
ACIDWELLI 5
WTRSHED AREAl
GEOH REG:
SLur
LAND USE: IITR 171 MRSH 11

FOR 151 CUL 521 RES 31
URB 01 PASTURE/OPEN 121

LKHAPI
OUAD11

8218
BATTLE LAKE

PHOS-T
_ "GIL

0.027

SECCHI
"ETERS

2.8

CHLA
UG/L

4

NI TRO-T
MG/L

0.750

ALK-T
HG/L

175

COLOR
PT-CO

5

N/P.

27.8

TSIP

52

TSIS

45

TSIC

44

AVTSI

47

"'PCA LAKE CLASSIFICATION PROJECT (314A)

/TYPA/A"8NT/LAKE

DESCRIPTION

56-0240 8CH
46 20 5~.0 095 39 30.0 3
LAKEI BLANCHE 1 HI S OF 8_LHORAL
27111 HINNESOTA OTTER TAIL
AREAl 530.9 HECTARE H 230156
MEAN DEPTHI 3.2 M HAX DEPTHI 19.5 '"
21MINNL 800412

141.1 SO HI

ECOL CLASS:
MGHT CLASSr
ROUGHFISHI
110 I~DEXI

SENS IND:
RANK IND:
PROBLEMSI

AREA I 531 HA
AV DEPTHI 3.2 M
MX DEPTH I 20 H
'lOLl 1.69E07 "3
LITTORALI 74 I
DEPTH ROOTED

'lEG 15M
DO'" SHOL SO IL I

SAND---SAND
PUB ACC "I 1
ADMIN: DNR-E
POPULATION

5 Mil 774
10M I a 3861
~O MIa 157738

SHORE LI 2.02 HI
USE OF SHORELINEI

FOR 351 AGR 401
MUN 251 MRSH 01

"DIIELLI 161-1979
" RESORTS:
AC/MII 649
DWELL/HI I 80
~C /0 liE LL I 8
IITRSHED AREAl
GEOM REG:
SLUr
LAND USE: VTR 181 MRSH l'

FOR 161 CUL 501 RES 31
URB 01 PASTURE/OPEN 111

4-1972
3-1972 4-19 ~1

1 LANDSAT TYPEI 
CHLOR INDI
SECCHI INDI
T-PHOS IND r

C2337
BATTLE LAKE

PHOS-T ALK-T
MG/L

TSIS TSIC AVTSI



~PCA LAkE CLASSIFICATION PROJECT (314A)

ITYPA/A"BNT/lAKE

56-0242 OTT
46 23 30.0 095 40 00.0 3
LAKll OTTER TAIL AT OTTEPTAIL
27111 MINNESOTA OTTER TAIL
AREAl 5970.3 HECTARE H 230156
MEAN DEPTH: 7.1 M HAX DEPTHI 36.6 M
21MINNL . 800412

I:
f

DES CRIP TI O·N

3-1CJ79
2-1979 2-1951

1 LANDSAT TYPEr 
CHlOR IND.
SECCHI INDI
T-PHOS INDI

SEPTIC TANK SlEPAGE 179
ANNUAL TROUT/PERCH KLS

HI

2"
3" LKHAPI B225
8" OtHD1' WALKER LAKE

NIP TSIP TSIS TSIC AVTSI

26.4 ~4 46 53 51

ECOl CLASSI
HGHT CLASSI
ROUGHFISH'
IIQ INDEXI
SENS INDI
RANK I NO I
PROBLEMSI

COLOR
PT-CO

8

675.0 sa

177

ALK-T
HG/L

SHORE l. 21.98 HI
USE OF SHORELINEI

FOR 30" AGR ~O"

HUN 20" MRSH 0"
a DWELLI 1359-1979
a RESORTSI
AC/HII 671
DWELL/HI I 62
AC lOWELL I 11
WTRSHED AREAl

IGEOM REG:
SlUr
LAND USE: WTR 20" HRSH

FOR 18" CYL 49" RES
URB "" PASTURl/OPEN

NITRO-T
HG/L

0.84510

CHLA
YG/L

AREA r 5970 HA
AV DEPTHI 7.1 H
"X DEPTH I 37 H
VOL I 1.. 21 E08 "3
lITTORAL r 57 "
DEPTH ROOTED

VEG. 6 M
DO" SHOl SOIL I

SAND
PUB ACC I' 3
ADHINa DNR-E
POPULATION

5 MilO
10 HIa 3812
50 HI. 155639

SECCHI
"ETERS

2.7

PHOS-T
_ "C/L

0.032

MPCA lAKE CLASSIFICATION PROJECT <314A)

ITVPA/AHBNT/LAKE

56-0243 OMRN
46 31 4~.0 095 39 00.0 3
LAKEI HARION 1 HI N ~F RICHVILLE
27111 HINNESOTA OTTER TAIL
AREAl 651.~ HECTARE B 230156
MEAN DEPTH. 6.9 H MAX DEPTH: 18.3 M
21MINNL . 800816

DESCRIPTION

AREAr 6~2 HA
AV DEPTH' 6.9 "
MX DEPTHI 18 H
VOL' 4.48E07 H3
LI TTOR ALI 41 "
DEP TH ROOTED

VEG I 6 H
DOM SHOL SOIL I

RUBBLE-BOULDE
PUb ACC a:o
AD"INI
POPULATION

5 HI: 50~

10 HI: 5424
~O HI: 147985

4-1979 4-1956
3-1979 3-1956

1 LANDSAT TYPE: 
CHLOR INDI
SECCHI INDI
T-PHOS INDI

NO PUBLIC ACCESS

MI

0"
4. LKMAPI B223
2" OUAD11 DEtH

NIP TSIP TSIS TSIC AVTSI

25.5 55 43 50 4'1

ECOl CLASS:
HGHT CLASSI
ROUGHFISH r
WO INDEX'
SENS INDI
RANK INDr
PROBLEHS,

COLOR
PT-CO

6

10.8 SO

ALK-T
MG/L

177

SHORE LI 8.59 HI
USE OF SHORELINEI

FOR 0" AGR 0"
HUN 100. HRSH 0"

D DWELL: 213-1979
" RESORTS:
AC/HII 187
DWELL/HI: 25
AC/DWELLI 8
WTRSHED AREA:
GEOM REGI
SLUI
LAND USEI WTR 21. HRSH

FOR 121 CUL 61" RES
URB 01 PASTURE/OPEN

NITRO-T
"'GIL

0.8<;27

CHLA
UG/L

SECCHI
METERS

3.3

PHOS -T
_-!1U_L _

0.035



"PCA LAKE CLASSIFICATION PRnJ~CT C314A)

ITYPA/AMBNT/LAKE

56-0253 OFGL
46 10 15.0 095 41 30.0 3
LAKE: EAGLE 7 HI S OF BATTLE LAKE
27111 . flINNt:SOTA OTTER TAIL
AREA: 339.0 HECTARE B "70423
HEAN DEPTH: 9.0 M HAX DEPT~: - H
21~INNL 800906

DESCRIPTION

5 -1970
3-1970

1 LANDSAT TYPEa 
CHLOR INDa
SECCHI IND:
T-PHOS IND a

"I

01
201 LK"l AP a C1331

71 ClUAD11 EAGLE LAKE

N/P TSIP TSIS TSI C AVTSI

25.7 48 35 _I. 43

ECOL CLASS:
"GHT CLASSa
ROUGHFISHa
110 INDEXa
SENS ' IND:
RANK INDa
PROBLEMS:

COLOR
PT-CO

6

2.8 SO

257

ALK-T
HG/L

SHORE L: 4.30 HI
USE Of SHORELINEs

FOR 501 AGR 501
HUN 01 HRSH 01

" DWELLa 164-1979
" RESORTS:
_C/H I: 195
oIIElL/HI : 38
AC/DWELL: 5
WTRSHEO AREAl
GEOM REG:
SLUt
LAND USEs WTR 421 MRSH

FOR 41 CUL 771 RES
URB 0' PASTURE/OPEN

NITRO-T
HG/L

0.540

CHLA
UG/L

AREAl 339 HA
AV DEPTHI Ci.n M
lin DEPTH: - M
'lOLl 3.07E07 M3
LIT TOR ALI 19 "
DEP TH ROO TEO

'IE GIBM
DO'" SHOL SOIL &

SAND--SAND
PU8 ACC ru 1
AD'" IN I DNR-E
POPULATION

5 HII 277
10 MIl 3523
~O HI: 167944

SECCHI
METERS

~.5

PHOS-T
_J!iL_L_

0.021

"PCA LAKE CLASSIFICATION PROJECT <314A)

ITYPA/AM8NT/LAKE

56-0302
46 41 55.0 095 39 30.0 3
LAKE: SILVER 1 "I NY Of BATTLE LAKE
27111 "INNESOTA OTTER TAIL
AREA: 221.4 HECTARE" 230156
HEAN DEPTH: 4.8 " "AX DEPTHa 13.1"
21HINNL 800412

DESCRIPTION

ECOL CLAS'Sa
"G"T CLASSa
ROUGHFISHI
.,0 INDEX&
SENS INDa
RANK INDI
PROBLEHS&

2.1 SO "I

4-1969 '4-1962
3-1969 3-1962

1 LANDSAT TYP~t 
CHLOR INDa
SECCHI INDz
T-PHOS INDz

I

AREA I 221 HA
A'IDE P TH a 4. 8 '"
.. X 0 EPTH : 13M
VOL a 1.07E07 H3
LITTORALa 42 I
DEPTH ROOTED

'lEG: 6 H
DOH SHOL SO IL :

SAND
PUB ACC ru 1
ADHIN: DNR-E
POPULA liON

S HI: 1915
10 MI I 7388
50 HI: 125543

SHORE La 4.20"1
USE Of SHORELINE&

FOR 91 AGR 501
HUN 411 HRSH 01

" DVELL: 98-1979
" RESORTS:
AC/HI: 130
DWELL'" I : 23
AC/DWELL: 6
WT~ShED AREA:
GEOH REG:
SLUt
LAND USE: VTR 301 MRSH 1~1

FOR 01 CUL 521 RES 01
URB 01 PASTURE/OPEN 31

LKHAPr
01lAD1:

C1308
BATTLE LAKE

I
PHOS-T SECCHI CHLA NITRO-T ~LI(-T COLOR N/P TSIP TSIS TSIC AVTSI



nrLA LA~t CL~~Sltl~AIION PROJECT (314A)

ItYPA/A"BNT/LAKE

56-0300
46 17 30.0 095 4~ 00.0 3
LAKEI ~LROW 1 HI V OF BATTLf LAKE
27111 MINNlSOTA OTTlR TAIL
AREAl 76.5 HECTARE M 2301S6
MEAN OEPTHr 6.3 H HAX DEPTH: 14.0 H
21HINNL 800412

DESCRIPTION

ECOL CLASSr
HGHT CLASS:
ROUGHFISHI
VO INDEX I

SENS INOI
RANK INO&
PROBLEHSI

3.8 SO HI

5-1979
3 -1979

1 LANDSAT TYPE: 
CHLOR INDZ
SECCHI INDI
T-PHOS INDI

AREA 8 16 HA
AV DEPTIU 6.3 "
HX DEPTHI 14"
VOLI 411179E06 M3
LITTORALS 42 1
DEPTH ROOtED

VE GI 8 H
DO" SHOL SOILI

GRAVEL-
PUB ACC ,ra 1
AD" U" DNR-E
POPULATION

5 HII 1201
10 "11 3102
50 "II 161739

SHORE LI 3.27 MI
USE Of SHCRELINEI

FOR 601 AGR 301
HUN 101 MRSH 01

g DVELLr 10-1979
D RESORTSI
AC/Hll 58
DVELL/HII 3
AC/DVELL I 19
VTRSHED AREAZ
GEO" REGI
SLUI
LAND USEI VTR 201 HRSH 01

FOR 101 CUL 491 RES 01
URB 01 PASTURE/OPEN 211

LKH AP &
QUAD11

C1521
UNDERVOOD

PHOS-T
_ ltGlL

0.018

SECCHI
"ETE~S

6.1

CHLA
UG/L

2

NITRO-T
MG/L

0.748

ALK-T
HG/L

185

COLOR
PT-CO

5

N/P

41.6

TSIP

46

TSIS

34

TSIC

37

AVTSI

39

"PCA LAKE CLASSIfICAtION PROJECT (314A)

ITYPA/AMBNT/LAKE

56-0475 PKL
46 25 40.0 095 48 10.0 j

LAKEI PICKEREL AT ~AINE

27111 HINNESOTA OT1lR TAIL
AREAl ~35.~ HECTARE H 230156
HFAN DEPTH: 8.5 H "AX DEPTHI 23.8"
21f4INNL 800412

DESCRI?TION

AREAl 335 HA
AV DEPTHI 8.5 H
HX DEPTHI 24 M
VOLI 2.85E07 "3
LITTORALr 33 1
DEPTH ROOTED

VEGI -"
00" SHOL SOIL I

SAND
PUB ACC III 1
ADHINI DNR-E
POPULATION

5 tUI 434
10 f41 s 3242
~O tHI 149587

4-1961
3-1961

1 LANDSAT TYPEI 
CHLOR INDI
SECCHI IND I
T-PHOS INDI

HI

01
81 LKHAPI B297
2' QUAD11 PHELPS

N/P TSIP 1SIS TSIC AVTSI

34.5 47 36 41 41

ECOL CLA9S1
HGHT CLASSr
ROUGHFISHI
va INDEXI
SENS IND:
RANK INDI
PROBLEHSI

COLOR
PT-CO

2

7.2 SO

170

ALK-T
HG/L

SHORE Lr 6.30 HI
USE OF SHORELINEI

FOR 301 AGR 351
HUN 351 HRSH 01

D DVELLI 272-1979
D RESORTS I
AC/HI I 1~2

DVELL/HII 43
AC/DVELL: 3
VTRSHED AREAr
GEOH REG:
SLUI
LAND USEI VTR 191 HRSH

FOR 151 CUL 571 RES
URB 01 PASTURE/OPEN

NITRO-T
HG/L

0.6553

CHLA
UG/L

SECCHI
"ETERS

5.2

PHOS-T
"G/L

0.019



I•
••

·MPCA LAKE:. CLASSIFICATION PROJECT (314A)

ITYPA/AMBNT/LAKE

56-0658 WALL
46 16 20.0 OY5 57 50.0 3
LAKE. WALL _T VALL LAKE
27111 MINNl:.SOTA OTTE:.R'TAIL
AREAa 276.3 HE:.CTARE M 230156
MEAN DEPTHI 4.2 M MAX DEPTH' 8.2 M
21MINNL 'R00412

DESCRIPTION

4-1976
3-1976

1 LANDSAT TYPE: 
CHLOR INO:
SECCHI INO:
T-PHOS IND'

ALG AE 1976

MI

21
51 LKH AP, C22b6

101 QUAD11 VALL LAKE

NIp· TSIP ,TSI S TSIC AVTSI

27.8 55 46 44 48

ECOL CLAS'S:
MGMT CLASS.
ROUGHFISHa
wa INDEXa
SENS IND.
RANK INOs
PR08LEMS'

COLOR
PT-CO

15

13.1 SO

ALK-T
MG/L

225

SHORE L: 7.00 MI
USE OF SHORELINE:

FOR 01 AGR 111
MUN 641 MRSH 251

DOWELL. 236-1979
II RESORTSa 0-1976
AC/M1Z 98
DWELL/"I. 34
AC/DVELLS 3
VTRSHED AREA:
GEOM REGs
SL'J a
LAND USE: VTR 111 MRSH

FOR 101 CUL 611 RES
URB 01 PASTURl:./OPEN

NITRO-T
MG/L

0.9454

CHLA
UG/l

AREA I 276 HA
AV DEPTH I 4.2 M
MX DEPTHI 8 M
VOLI 1.17E07 M3
LITTORALI 34 I
DEPTH ROOTED

VEG 15M
DO" SHOL SOIL I

SAND
PUB ACC II 1
ADM IN I DNR-E
POPULATION

5 "Ia 1357
10 MIa 16919
50 "II 146935

SECCHI
METERS

2.7

PHOS-T
MG/L

-0.034•

•
•

•
•
•

"PCA LAKE CLASSIFICATION PROJECT <314A)

ITYPA/AMBNT/LAKE

56-0760 LIlE
46 38 2~.0 096 00 30.0 3
LAKE: LIZZIE AT DUNVILLA
27111 MINNESOTA OTTER TAIL
AREAs 1579.9 HECTARE M 230156
HEAN DEPTHs 3.3 '1 MAX DEPTH: 16.2"
21MINNL 800412

ECOL CLAS'S:
"GMT CLASS:
ROUGHFISHI
WO INDEXa
SENS INO:
RANK INDs
PR08LEMSs

290.8 SO HI

4-1979 3-1961
3-1979 2-1961

1 LANDSAT TYPE: 
CHLOR INDa
SECCHI IND:
T-PHOS IND:

•
•
•
•
•
•

AREA I 1580 HA
AV DEPTHI 3.3 M
MX DEPTHI 16 M
VOLI 5.20E07 M3
LITTORALI 71 I
DEPTH ROOTED

VE Ga 5 M
DOM SHOL SOILs

MUCK--SAND
PUB ACC D a 1
_OMINa DNR-E
POPULATION

5 MIs 405
10 MIa 4672
50 MIa 154030

DES CRIP 1'10 N

SHORE L: 16.70 HI
USE OF SHORELINE:

FOR 01 AGR 1001
MUN 01 MRSH 01

DOWELL: 334-1979
D RESORTS:
AC 1M I: 234
DWELL/HI: 20
AC/DVELL: 12
VTRSHED AREA:
GEOM REG:
SLur
LAND USE: WTR 241 MRSH 11

FOR 201 CUL 401 RES 51
URB 01 PASTURE/OPEN 101

L KM AP :
QUAD1:

8222
CORMORANT

PHOS -T SECCHI CHLA NITRO-T AlK-T COLOR N/P TSIP TSIS TSIC AVTSI

48



ITYPA/A"BNT/lAKE

56-0186 OPEL
46 4, 05.0 096 01 40.0 3
LAK~a PELICAN 1 HI S ~F COP.HOPA~T

27111 ... INNI::.SOTA orTEIl TAll
AREA: 1588.4 HECTARE H 230156
HEAN DbPTHI 1.0 H "AX DEPTH: 16.8 H
21HINNl 800412

DESCRIPTION

4-1972
3-1912

1 LAhDSAT TYPE' 
CHLOR INDI
SECCHI IND'
T-PHOS INDI

"I

11
~I LK" AP I c1841

101 QUAD11 CORMORANT

N/P TSIP TSIS TSI C AVTSI

28.3 51 45 50 49

ECOL CLASSI
"GMT CLASSI
ROUGHFISHI
"0 INDEXI
SENS INDI
RANK IND:
PROBLEMS:

COLOR
PT-CO

2

257.1 SO

190

AlK-T
HG/L

SHORE LI 16.80 HI
USE OF SHORELINEI

FOR 201 ASR 01
HUN 801 HRSH 01

" DVElll 1226-1919
" RESORTSI
AC/HII 234
DWEll/HII 13
AC/DWElL I 3
WTRSHED AREAl
GEO" REGI
SlUI
lAND USEI UTR 241 HRSH

FOR 181 CU~ 421 RES
URB 01 PASTURE/OPEN

NITRO-T
HG/l

0.1351

CHLA
UG/L

AREA a 1588 HA
AV DEPTHI 1.0 M
"X DEPTHa 11"
'lOLl 1 .11 E08 "3
LITTORALI 41 I
DEPTH ROOTED

VEGa 7"
DO" SHOL SO ILl

SAND-
PUB ACC ":>1
AD"INI CNTY
POPULATION

5 "II 405
10 HI I 6561
50 HII 153450

SECCHI
"EIERS

2.8

PIiOS -T
_ ttSIL

0.026

•
•

"PCA LAKE CLASSIFICATION PROJECT <314A) 61-0064 AHA
4~ 41 05.0 095 11 15.0 3
LAKE: AHELIA 1 HI S" OF VIlLAPO
27121 . t'INNESOTA POPE
AREAl 377.3 HECTARE M 010426
HEAN DEPTHI 1.4 M MAX DEPTHI 21.6"
21MINNL 800412

DESCRIPTION

4-1915 '4-1959
3-1915 3-1959

1 LANDSAT TYPEI 
CHlOR INDI
SECCH lIND I
T-PHOS INDI

SWIM ITCH 1915
FEEDLOT 11775

HI

31
31 LKHAPI (489

221 OUAD11 VILLARD

NIP TSIP TSIS TSIC AVTSI

21.6 59 43 60 54

ECOl CLASS.
HG"'T CLASSI
ROUGHFISH I
"0 INDEXI
SENS INDI
RANK INDI
PROBLEMSI

COLOR
PT-CO

1

34.8 SO

176

~lK-T

HG/L

SHORE La 1.4 HI
USE OF SHORELINEI

FOP. 301 AGR 301
HUN 401 ~RSH 01

D DVELll 23-1915
"RESORTSI 2-1915
AC/H I I 126
DVELL'HII 5
AC/DUELLI 21
VTRSHED AREAl
GEO" REGI
SlUI
LAND USEr VTR 81 HRSH

FOR 11 CUL 621 RES
URB 11 PASTURtlOPEN

NITRO-T
MG/L

0.97221

CHLA
UG/l

AREA I 311 HA
AV DEPTH I 1.4 M
"X DEPTHI 22"
VOLa 2.18E01 Mol
LITTORALE 42 I
DEPTH ROOTED

VES I 4"
DO" SHOL SOILI

GRAVEL-RUBB LE
PUB ACC ,n 1
AD.., IN I DNR-E
POPULATION

5 "II 681
10 MIl 6151
50 HI: 193184

SECC"'I
HETERS

3.2

PHOS-T
_.J1Ql._L_

0.045

•

•
•

•

•

•

•
•



"PC_ LAKE CLASSIFICATION PROJECT <314A)

ITYPA/AP'SNT/LAKE

61-00~7 VIL
45 42 45.0 095 17 30.0 3
LAkEI VILLARD AT VILLARD
27121 MINNESOTA pnPE .
APfAI 217.1 HECTARE H "70426

.HtAN DEPTHI 3.0 ~ HAX DEPTHS 4.6"
21"'INNL 800412

DESCRIPTION

~-1975 4-1960 4-1953
3-1975 '3-1953

1 LANDSAT TYPE' 
CHLOR IND'
SECCHI IND:
T-PHOS INDI

WNTRKL 19~5

HI

51
1. LKf4AP' 0176

281 OUAD1' VILLARD

NIP TSIP .TSIS TSIC AVTSI

21.1 63 56 60 60

ECOL CLASS.
"GHT.ClASS'
ROUGHFISH'
wo INDEXI
SENS INDI
RANK IND'
PROBLEHS.

COLOR
PT-CO

27

22.4 SO

143

ALK-T
HG/L

SHORE L' 3.60 HI
USE OF SHORELINEI

FOR 401 AGR 01
HUN 601 "RSH 01

a DWELL: 66-1975
a RESORTS I 2-1975
ACIM I: 149
DWELL/H I I 22
AC/DWELLI 7
WTRSHED AREA:
GEOM REGI
SLUI
LAND USE' VTR 61 MRSH

FOR 11 CUL ~71 RES'
URB 11 PASTUREIOPEN

NITRO-T
"'G/L

1.22521

CHLA
UG/L

AREA. 217 HA
AV 0 EPTH J 3 • f) "

'U DEPTH' 5 H
VOL t 6.55E06 H3
LITTORAL' 91 1
DEPTH ROOTED

VEG J 4 H
DOH SHOL SO IL I

SAND---HUCK
PUB ACC rra 2
ADHIN' CNTY
POPULATION

5 MI a 1083
10 MIa 6151
50 HII 190399

SECCHI
HETERS

1.3

PHOS-T
; _ "GIL

0.058

"PCA LAKE CLASSIFICATION PROJECT (314A)

ITYPA/A~BNT/LAKE

61-0072 GIL
45 28 30.0 095 22 00.0 3
LAKE. GILCHRIST 1 HI NV OF GILCHRIST
27121 "INNESOTA POPE
AREAl 133.5 HECTARE H 070426
HEAN DEPTHI 3.2 M "AX DEPTHI 7.3 H
21MINNL 800816

DESCRIPTION

ECOL CLAStS'
HGHT CLASS'
ROUGHFISH'
WO INDEXI
SENS IND:
RANK INDI
PROBLEMSI

45.9 SO HI

5-1977 4-195;)
3-1977 3-1955

3 LANDSAT TYPl' 
CHLOR INDI
SECCHI IND I
T-PHOS INDI

ROTENONE KILL FALL 1968

AREAl 134 HA
AV DEPTH I 3.2 "
'1)( DEPTH' 7 H
VOL' 4.21E06 "3
LITTORAL' 62 1
DEP TH ROOTED

VEG. 3 H
OOf4 SHOL SOILI

HARL-
PUB ACC a. 1
ADHINI DNR-E
POPULATION

5 H I I 0
10 HII 1745
~o '11: 191323

SHORE L. 4.90 MI
USE OF SHORELINEI

FOR 451 AGR 401
HUN 151 MPSH 01

a DWELL' 36-1977
a RESORTS: 0-1977
AC/MI' 67
DWELL/MI: 7
AC/DWELL: 9
WTRSHED AREA'
GEOM REG'
SLU:
LAND USE' V1R 81 MRSH 21

FOR 4l CUL 521 RES 31
URB 11 PASTURE/OPEN 301

LKM~PI

QUAD1'
C490
LAKl SIMON

FHOS -T SECCHI CHLA NITRO-T AlK-T COLOR NIP TSIP TSIS TSI C AVTSI



~PC_ LAKE CLASSIFICATION PROJECT «314AJ

ITYPA/A~&NT/LAKE

61-0130 MU
45 36 40.0 095 26 50.0 3
LAKE: HINN~VASKA AT GL~NUOOD

27121 ~INNESOTA pnpE
AREAl 2877.3 HECTARE 14 070426
HEAN DEPTH: 4.8 14 "AX DEPTH: 9.8"
21MINNL 800412

DESCRIPTION

4-1976 4-1963
3-1976 3-1963

2 LANDSAT TYPE: 
CHLOR IND'
SECCHI INO:
T-PHOS IND:

EFFLUENT DISCHARGE 1976
ALGAE 1976

"I

,.
31 LKM AP t 6328

1S1 QUAD1: STARBUCK

NIP- TSIP TSIS TSIC AVTSI

29.«1 58 50 56 55

ECOL CLASS'
"GMT CLASS'
ROUGHFISH'
va INDEXI
SENS INOI
RANK INOI
PROBLEMSI

COLOR
PT-CO

8

89.1 SO

219

ALK-T
HGIL

SHORE LI 18.13 HI
USE OF SHORELINE:

FOR 201 AGR 201
HUN 601 MRSH 01

D DUELL' 566-1976
" RESORTS: 11-1976
AC/M I: 392
DWELL/H II 35
AC/DWELL& 11
WTRSHED AREAl

,GEO" REG I
SLU:
LAND USE: UTR 171 MRSH

FOR 41 CUL 571 RES
URa 21 PASTUREIOPEN

NI TRO-T
MGIL

1.24613

CHLA
UG/L

AREAl 2877 HA
AV DEPTH: 4.8 14
"X DEPTHI 10"
VOLI 1.39E08 "3
LITTORAL: 30 I
DEPTH ROOTED

VE G: 5 14
DOM SHOL SOIL &

SAND-SAND
PUb ACC "I 1
AD" IN I DNP-E
POPULATION

5 141& 446
10"Ia 6711
50 "II 180188

SECCHI
"ETERS

2.0

PHOS-T
; _ f4G/L

0.043

It

It

It

It

It

•
•
•
•

"PCA LAKE CLASSIFICATION PROJECT «314A)

ITYPA/AMBNT/LAKE

62-0001
45 01 35.0 092 59 15.0 3
LAKE' SILVER IN NORTH ST. PAUL
27123 MINNESOTA RAHSEY
AREA. 27.5 HECTARE B 070320
MEAN DEPTH' 2.0 14 "AX DEPTH' 5.5 14
21~·It.jNL 800412

AREAl 28 HA
AV DEPTH' 2.0 14
MX DEPTH: 5"
VOL: 5.53E05 "3
LITTORAL: 98 I
DEPTH ROOT[O

VE G. 2 14
00" SHOL SOIL'

SAND-GRAVEL
PUB Ace a.o
AOHINI CNTY
POPULAI10N

1 PH I 0
5 "'I: 74170

10 141: S01495

5-1961
.. -1961

1 LANDSAT TYPE: 
CHLOR IND:
SECCH I I ND:
T-PHOS INO I

OCC UTRKL:1939-56

HI

CI
641 LKHAP: C757
211 QUAD1: WHITE BEAR LAKf

NIP TSIP TSIS TSIC AVTSI

19.3 66 62 65 64

ECOL CLASS:
"GMT CLASS:
ROUGIiFISH'
wO INDEX.
SENS IND:
RANK INO:
PROBLEMS.

COLOR
PT-CO

0.9 SO

DESCRIPTION

125

ALK-T
MG/L

SHORE L: 2.10 "I
USE OF SHORELINE:

FOR - I AGR - I
HUN 1001 MRSH - I

"DWELL: 32-1961
"RESORTS: 0-1961

'A(/MI: 32
DUELL/MI. 15
AC/DWELLI 2
IHRSHED AREA:
GEOM REGI
sur:
LAND USE: UTR 01 MRSH

FOR 71 CUL 01 RES
UR6 71PASTURE/OPEN

NITRO-T
MG/L

1.43032

CHLA
UGIL

SECCHI
HETERS

0.9

PtiOS-T
_JG/_L_

0.074•

•

•

•

•

•
•



MPCA LAKE CLASSifiCATION PROJECT (314~)

ITYPA/A~BNT/LAKE

62-0002 BEb
45 06 45.0 0~3 01 00.0 3
LAKE: BALD EAGL~ AT WHITE BEAR LAKE
27123 MINNESOTA RAMSEY
AREA' .09.5 HECTARE H 070320
~EAN DEPTH' 3.8 M MAX DEPTH: 11.9 M
21MINNl 800412

DESCR IP lION

6-1'172 5-1957
4-1972 4-1957

2 LANDSAT TYP~' 
CHLOR IND.
SfCCHI I~D:

T-PHOS INDI
DEBRIS/LITTER ON BT~ 17
HVY ALGAE 1972

HI

0"
4bl LKM AP': B325
11" OUAD11 CENTERVILLE

NIP TSIP .TSIS TS I C AVTSI

28.0 65 62 67 65

ECOL C.lASS I
"GMT CLASS:
ROUGHfISH:
VO INDfX.
SENS INO:
RANK INDI
PROBLEMS:

COLOR
PT-CO

30

9.3 SO

ALK-T
~G/L

131

SHORE LI 7.40 MI
USE OF SHORELINE:

fOR 12" AGR 5~

MUN 80" MRSH 3"
D DVELll 249-1972
D RESORTS: 2-19J2
AC/"I: 137
DWELl/MI I 35
AC/DWElL: 4
WTRSHED ~REA:

GEO .. REGI
SLU:
LAND USE: VTR ?3" HRSH

FOR 2" CUL 4" RES
URS 11" PASTURE/OPEN

NITRO-T
"'GIL

1.90241

CHLA
VG/L

AREAl 410 HA
AV 0 EP TM I 3 • 8 M
~ X 0 EPTM : 12 M
VOL I 1.55E07 M3
LITTORALI 61 "
oEP TH ROO TEO

VEG 14M
DOM SHOL SOIL:

SANO-G~AVEL

PUB ACC D: 1
ADMINI CNTY
POPULATION

1 ~ II 0
5 "I I 32983

10"11 158401

SECCHI
METERS

0.9

PHOS-T
_.J1U_L_

0.068

MPCA LAKE CLASSifICATION PROJECT (314A)

ITYPA/A~SNT/LAKE

62-0006
45 01 30.0 093 03 25.0 3
LAKEI KOHLMAN IN MAPLEWOOD
27123 MINNESOTA RAMSEY
AREA: 34.0 HECTARE M 070320
MEAN DEPTHI 1.4 M HAX DtPTHI 2.7"
21MINNL . 800412

DESCRIPTION

ECOl CLAS'SI
HGMT CLASS:
ROU bHF I SH:
WO INDEX:
SENS IND:
RANK IND:
PROBLfMS:

12.3 SO MI

5-1961
4 -1 '161

3 LANDSAT TYPE: 
CHLOR INDI
SECCHI IND:
T-PHOS IND:

HVY ALG~E BLMS 1961
OCC. UNTRKL lY61

•
•
•

AREAl 34 HA
AV 0 EPTM I 1.4 M
MX DEPTHI 3"
VOLI 4.83E05 "3
LITTORALl100 "
DEPTH ROOTED

VEGI 1 M
DOM SHOL SO IL :

SAND-MUCK
PUb ACC D:O
ADMIN:
POPULATION

1 fo4 11 0
5 MI: 40617

10 MI: 515160

SHORE LI 1.60 HI
USE Of SHORELINE:

FOR 0" AGR 0"
MUN 60" M~SH 40"

D DUELL' 22-1~61

D RESORTS. 0-1961
AC/"I' 52
DWELl/"I' 14
AC/DUEll: 4
WTR SHED AREA.
GE.OM REG:
SLU:
lAND USE: WTR 1" HRSH 11

FOR 1" CUl 7" RES 46"
URB 28" PASTURE/npEN 171

LKMAPI
DU~D1'

C1224
UHITE BEAR LAKE

• PHOS -T
"G/L

0.167

SECCHI
METERS

0.3

CHlA
UG/L

79

NITRO-T
MG/l

1.550

AlK-T
MG/l

115

COLOR
PT-CO

35

NIP

9.3

TSIP

78

TSIS

77

TSIC

73

AVT SI

76



HPCA LAKE CLASSIfICATION PROJlCT (~14~)

ITYPA/AMBNT/LAKE

62-0007
.5 01 l~.O 093 04 20.0 3
LAKEs GlRVAIS iN l,TTLE tANADA
27123 MINNlSOTA RAMSEy
AREAl 83.9 HECTARE B 070320
MEAN DEPTHI 5.2 H MAX DEPTH: 12.2 M
21MINNL 800412

DESCRIPTION

5-1958
4-19~8

2 LANDSAT TYPE: 
CHLOR INDI
SECCHI IND I
T-PHOS IND I

lXCESSIVE ALGAL BlHS IS

t1 I

2~

3~1 LK"API C496
221 OUAD11 WHI TE BEAR LAKE

NIP TSIP TSIS TSIC AVTSI

48.3 59 54 60 58

ECOL CLASSI
"G"T CLASS:
ROUGHFISHI
vO INDEXI
SENS IND I
RANK INDI
PROBLEMSI

COLOR
PT-CO

43.0 SO

ALK-T
MG/L
100

SHORE LI 3.2 HI
USE OF SHORELINE:

fOR 01 AGR 151
MUN 851 MRSH 01

" DVELLI 32-1975
" RESORTS:
AC/.. I: 65
DWELL/HI: 10
AC/DVELLI 6
VTRSHED AREA:
GEOM REGI
SLUI
LAND USE: VTR 71 MRSH

FOR 91 CUL bl RES
URB 141 PASTURE/OPEN

NI TRO-T
MGIL

2.17521

CHLA
UG/L

APEA: 84 HA
AV DEPTHI 5.2 M
HX DEPTH: 12 M
'lOLl 4.33E06 M3
LITTORALI 4' I
DEP TH ROOTED

'lEG: - M
DOM SHOL SOIL I

SAND-HUCk
PUS ACC 110
ADMINa CNTY
POPULATION

1 MI a 0
5 HI a 78466

10 HI a 588844

SECCHI
PfETE~S

1.5

PHOS-T
_ HG/L

0.045

MPCA LAkE CLASSifiCATION PROJECT C314A)

/TYPA/AMBNT/LAKE

62-0010
45 00 30.0 093 03 45.0 3
LAKEI KlLLER IN MAPlfuOOD
27123 MINNESOTA RAMSEY
AREAl 29.9 HECTARE B 070320
"EAN DEPTHI 1.8 " . "AX DEPTHI 12.2"
21MINNL 800412

DES CRIP TI'lN

AREAl 30 HA
AV DEPTHI 1.8 H
HX DEPTH: 12 H
'lOLl 5.23E05 M3
LITTORALI100 I
DEPTH ROOTED

'lEG I 1 H
DOH SHOL SO ILl

HUCK--PfUCK
PUB ACC JII 1
4DHINI CNTY
POPULATION

1 "I I 0
5 Hll ; 40617

10 "I: 548454

LANDSAT TYPl: 
CHLOR INDa
SECCHI INDI
T-PHOS INDI

2

MI

21
~91 LKM AP I C498
221 QUAD1: WHITE BEAR LAKE

NIP TSIP TSIS TS I C AVTSI

16.5 75 73 70 73

ECOl CLASS:
HGMT CLASSI
ROUGHFISHa
WO INDEXI
SENS INDI
RANK INDI
PROBLEMSI

COLOR
P T-CO

44.2 SO

ALK-T
HG/L

SHORE LI 1.90 MI
USE OF SHORELINEI

FOR 201 _GR 01
HUN 801 HRSH 01

D DVELLI 17-1976
"RESORTSI 0-1976
AC/H I: 39
DWELL/HII 9
ACiD WELL: 4
VTRSHED AREAl
GEOH REG:
SLU:
LAND USE: VTR 71 HRSH

FOR 91 CUL 6' RES
URB 161 PASTURE/OPEN

NITRO-T
MG/L

2.20554

CHLA
UG/L

SECCHI
HEH:RS

0.4

PJiOS-T
MG/L

0.134



!:.

I.
I

!

MPCA LAkE CLASSIFICATION PROJECT (314A)

/TYPA/AMBNT/LAkE

f,2-0013
44 )~ 1).0 OY3 03 10.0 3
l_Kll PHALlN IN ST. P-UL
27123 MINNESOTA RAMSEY
APEA: 78.1 HECTARE B 07032~

~EAN DEPTHr 7.3 H MAX D~PTH: 21.~ H
~lMINNL . 800412

DESCRIPTION

AREA: 78 HA
AV DEPTH: 7.3 H
MX DEPTHt 21 H
VOL: S. 71 E06 H3
LITTORAL: 40 I
DEPTH ROOTED

VEG: 3 M
DOM SHOL SO IL:

SAND--
PUEs ACC II 1
AOMINI
POPULATION

1 MIl 0
5 HI: 350483

10 MIl 548723

S-1<J74 5-19S8
4-1974 4-19~a 4-1951

2 LANDSAT TYPE: 
CHLOR INOI
SEClHI INOI
T-PHOS INO:

ERnSIONISTORM SEWERS 17
SMRKL11971-72
CARP 1974

MI

2'
3S. LKMAPI (,499
20' OU_Ol: ST. PAUL EAST

N/P TSIP TSIS TSIC AVTSI

~4. 7 56 53 56 55

ECOL CLA9S1
HGMT CLASSI
ROUGtyFISHI
WO INDEX:
SENS INDI
RANK INOI
PROBLEMS:

COLOR
PT-CO

22

49.6 SO

91

ALK-T
HG/L

SHORE L: 3.00 HI
USE OF SHORELINEI

FOR 0' -GR 0'
HUN 100~ MRSH 01

II DWELLIO -1974
II RESORTS: 0-1974
AC/HI: 64
DWELL/HI:O
AC/DWELL: 999
WTRSHED AREA:
GEO'" REGI
SLUI
LAND USEI WTR 61 MRSH

FOR 81 CUL 51 RES
URB 211 PASTURE/OPEN

NITRO-T
MG/L

1.24814

CHLA
UG/L

SECCHI
METERS

1.6

PHOS -T
MG/L

0.036•

•

I·
I

!.

i.
I

•

I
I
II.

•
•
•

HPCA LAkE CLASSIFICATION PROJECT <314A)

/TYPA/AHBNT/LAkE

62-0016
44 58 2~.0 093 00 1~.0 3
LAKE: BEAVER IN MAPLEWOOD
27123 MINNESOTA R_HSEY
AREAl 34.0 HECTARE H 070320
MEAN DEPTH: 1.8 M MAX DEPTH: 2.1 M
,1MINNL 800412

ECOL CLASS:
HGJln CLAS S:
ROUGHFISHI
WO INDEX:
SENS INDI
RANK IND:
PROfjLEHS:

2.3 SO MI

•
•
•
•
•
•

AREAl 34 HA
AV DEPTH: 1.8 M
MX DEPTHr 2 M
VOL: 6.03E05 H3
LITTORILI - I
DEPTH ROOTED

VEGr - H
DOH SHOL SOILI

PUB ACC II:
ADHINI
POPULATION

1 HI: 0
5 HI I 45602

10 HI: 532602

DESCRIPTION

SHORE L: 1.7 MI
USE OF SHORELINEI

FOR - ~ AGR -.
MUN - I HWSH -.

II DWELL: 14-1980
" RESORTS:
AC/H I: 49
DWELL/HI: 8
AC/DWELLI 6
WTRSHED AREA:
GEOH REGI
SLur
LAND USE: YTR 61 HRSH 01

FOR 61 CUL ~~ RES 391
URB 251 PASTUR~/OPEN 171

LKHAP:
OUAD1:

LA NOSA T TYPE I 

CHLO~ INO:
SECCHI IND I

T-PHOS INO:

?
ST. PAUL EAST

•
PHOS-T

_ MG/_L_
0.185

SECCHI
METE:RS

0.5

CHLA
UG/L

117

NITRO-T
"GIL

ALK-T
"GIL

COLOR
PT-CO

NIP TSIP

79

TSIS

70

TS IC

77

AVTS I

76



"PCA LAKE CLASSiFICATION PROJECT <314A)

ITYPA/A"BNT/LAKE

/-2-0054
44 ~9 5~,0 093 06 4),0 3
lAKEI HC CARRON IN ROSEVIllE
27123 ~INNESOTA RA"SFY
AREA. 29.1 HECTARE H 070320
"EAN DEPTH. 1.9 ~ HAX DlPTHI 11,4"
21HINNL 800412

DESCRIPTION

AREAs 29 HA SHORE Ls 1.40 HI ECOL CLASSr 5 -197 3 5-19 ~g

AV DEPTHS 1.9 H USE OF SHORELINEI "GHT CLASS' 4-1913 4-19~g

"X DEPTH' 17 M FOR 01 AGR 01 ROUGHFISHI 1 LANDSA T TYPE' -
VOLI 2,30E06 "3 HUN 1001 "RSH 01 WO INDEXI CHLOR IND 1

LITTORALI 36 1 " DWELL' 38-1913 SENS INOI SECCHI INDI
DEPTH ROOTED " RESORTS' 0-1973 RANK INDI T-PHOS INO'

VEGa 3 " AC/HII 51 PROBLEHSI STORM SEWERS 1973
00" SHOL SO ILl DWELL/Mil 27 BL GREEN ALGAE 1973

SAIID---- AC/OWELL. 2 LT SHRKL 195Y-60
PUB ACC III 1 WTRSHEO AREA' 1.9 SO "I
ADHINI CNTY GEOH REG.
POPULATION SLUr

1 HI8 0 LAND USEI WTR 01 "RSH 01
~ .U 1 318501 FOR 01 CUL 01 RES 571 LKHAPI C1713

10 "II 1043666 URB 371 PASTURE/OPEN 11 all AD1 • VH I TE BEAR LAKE

PHOS-T SECCHI CHLA NITRO-T ALK-T COLOR N/P. TSIP .TSIS TSIC AVTSI
; - "GIL "ETERS UG/L "G/L "G/L PT-CO

0.040 1.7 12 1.119 @9 13 28.0 57 52 55 55

/TYPA/A"BNT/LAKE

62-005~

44 58 4~.0 093 08 25.0 ~

LAKEI COHO IN ST. PAUL
27123 MINNESOTA RAMSEY
APEA. 28.5 HECTARE ~ n70320
"EAN DEPTH' 1.9 .. HAX DEPTHS 4.9"
21MINNl 800412

DESCRIPTION

ARE: 29 HA
AV DEPTH' 1.9 H
Ml OEPTHI 5"
VOL f 5.53E05 "3
LII TORAl: 91 1
DEPTH ROOTED

VEe: 2 M
DOt'! SHCl SO Il I

51•. NO--SANO
PUB ACC allO
ADMINI
POPUlA nON

1 ,., I: 0
5 "'II 355845

1 0 "I' 1 0354 76

LANDSAT Type. 
CHlOR INOI
SECCHI HID.
T-PHOS INOI
WNTRKLS
SEWERS 1976

1

"I

01
361 LKMAPI c1533

01 OUA011 ST. PAUL WEST

N/P TSIP TSIS TS I C AVTSI

6.2 86 77 74 79

ECOl ClAS'S'
HGMT CLASS'
ROUGHFISHI
WO INDEX'
SENS INOI
RANK IND.
PROBLEMSI FREO.

,S lOR"

COLO~

PT-CO
142

2.8 S~

AlK-T
MG/l

70

SHORE LI 2.00 HI
USE OF SHORELINE'

FOR - I AGR - 1
"UN 1001 HRSH 01

"OWELLIO -1976
"RESORTSI 0-1976
AC/~II 35
OWElL/MI'O
AC/OVELLI 999
WTRSHEO AREAl
GlOM REGI
SlU'
LANO USE' VTR 01 ~RSH

FOR 01 CUl 01 RES
URB 641 PASTURE/OPEN

NITRO-T
"'G Il

1.78686

CHlA
UG/l

SECCHI
METeRS

0.3

PHOS -T
_J!G/_l_

0.287



•
62-0056 ovo

45 02 1~.0 093 07 15.0 3
V_k~: OWASSO IN SHOREVIEW
27123 HINN~SOT~ R~HS~Y

AREAl 144.5 HECTARE & 07032~

HEAN DEPTHI 2.8 ~ MAX DEPTHI 12.2"
~1"INNL 800412

DESCRIPTION

"PCA LAK~ CLASSIFICATION PROJECt (314A)

ITVFA/AMBNT/LAKE

5-1971
4-1971

1 LANDSAT TYPEI 
CHLOR INDI
SECCHI IND I
T-PHOS INDI

SHRKL 1962
AD VEG 1971
SMRKL 1962

"I

01
6S1 LKHApa C498

3" QUAD11 NEV BRIGHTON

NIP TSIP TSIS TSIC AVTSI

11.9 71 55 53 60

ECOL CLASSI
MGHTCLASSI
ROUGHF ISH I
va INDEXI
SENS INDI
RANKINDI
PROBLE~SI

COLOR
PT-CO

9

4.41 so

125

ALK-T
HG/L

SHORE LI 4.90 HI
USE OF SHORELINE:

FOR 01 AGR 0'
MUN 951 ~RSH 5"

I DWELLI 260-1971
I RESORTSI 0-1971
AC/"II 73
DWELL/" I I 53
AC/DWELLI 1
VTRSHED AREAl
GEOM REGI
SLIII
LAND USE: WTR 41 MRSH

FOR 1~ CUL 01 RES
URB 27" PASTURE/OPEN

NITRO-T
"G/L

1.22410

CHLA
UG/L

AREAl 144 HA
AY DEPTH I 2.8 M
MX DEPTHI 12"
VOL I ••07E06 M3
LITTORALI 79 I
DEPTH ROOTED

YEG 13M
DOM SHOL SO IL I

SAND---SAND
PUB ""ACC lIB 1
ADMINI CNTY
POPULATION

1 MI I 0
5 MIl 57457

10 MI: 1018231

SECCHI
"ETERS

1.4

PHOS-T
; _j1G/L

0.103

•
•
•

•

•

•
•

•
•

•

•
•
•

"PCA LAKE CLASSIFICATION PROJECT <314A)

ITYPA/A~BNT/LAKE

62-0057
45 02 10.0 093 09 10.0 3
LAKEI JOSEPHIN~ IN ROSEVILLE
27123 HINNESOTA RAMSEY
AREAl 47.8 HECTARE H 070320
~EAN DEPTHI 3.3 M "AX DEPTHI 13.4"
~1HINNL 800412

ECOL CLASS:
"GMT CLASS:
ROUGHFISH:
wa INDEXa
SENS INDa
RANK INDa
PROBLEMS:

1.6 SO HI

5-1Sr71
4-1971

2 LANDSAT TyPEI 
CHLOR INDI
SECCHI IND:
T-PHOS INDa

VE.ED CONTROL
VTRKL 1969-70

•
•
•
•
•
•

AREAl 48 HA
AY 0 EP TH I 3. 3 H
MX DEPTHI 13"
VOLI 1.56E06 H3
LITTORALI 69 1
DEPTH ROOTED

YEG I '1 M
DOM SHOL SO ILa

SILT-SAND
PUB ACC 110
ADMINa CNTV
POPULATION

1 MI I 0
5 "II 94263

10 MIl 1055941

DESCRIPTION

SHORE LI 1.63 HI
USE OF 9HCRELINEI

FOR 01 AGR 0'
MUN 100" HRSH 0"

I DVELLa 51-1971
"RESORTSI 0-1971
AC/M I I 72
DWELL/HI I 31
AC/DVELL I 2
WTRSHED AREAl
GEOM REGI
SLUI
LAND USE: VTR 4" HRSH 01

FOR 01 CUL 01 RES 60"
URB 32. PASTURE/OPEN 4"

LKHAP:
QUAD11

C1393
NE'" BRIGHTON

63

AVTSITSICTSISALK-T COLOR NIP TSIP
HG/L PT-CO

111 ~ L4~_~~_---=:6:..:::5~ -=-6=_2 ___=6=_:1_

NITRO-T
"GIL

1.00922

CHLA
UG/L

SECCHI
METERS
~0.9

PHOS -T
_ MGI_L_

0.070•



"PCA LAkE ClASSIFIC~TION PROJECT <314A)

ITYPA/AMBNT/lAKE

62-0061
45 04 2S.0 093 12 00.0 3
LAKEI LONG IN NE" P"I6HTON
27123 HINNESOTA R.HSEY
AREA. 74.5 HECTARE B 070320
HEAN DEPTHr 4.5 ~ MAX DEPTHI 9.1 H
21MINNl 800412

DESCRIPTION

4-1953
3-1953

3 LANDSAT TYPE' 
CHLOR INDI
SECCHI INDI
T-PHOS INDI

HVY BL GR ALGAE BLMS'S3

HI

11
331 l KH AP I 0178
19 " QUAD1: NE" BRI GH TO N

N/P TSIP TSIS TSIC AVTSI

13.7 75 63 69 69

ECOL CLASS:
HGHT CLASS:
ROUGHFISHI
va INDEX:
SENS INDI
PANK IND:
PROBLEHS:

COLOR
PT-CO

43.4 SO

123

ALK-T
HG/l

SHOPE l. 4.0? MI
USE OF SHORELINE:

FOR 51 AGR 01
MUN 951 HRSH 01

D DVELL' 92-1973
a RESORTSI 0-1973
AC/HII 46
DVElL/MI: 23
AC/DWELl: 2
WTRSHED ARE.:
GEOM REG:
SLU:
lAND USEI WTR 81 "RSH

FOR 41 CUL 21 RES
URB 321 PASTUREIOPEN

NITRO-T
MG/L

1.83449

CHLA
UG/L

AREAl 74 HA
AV DEPTHS 4.5 H
HX DEPTH' 9"
VOlI 3.35E06 H3
LITTORALI 40 I
DEPTH ROOTED

VEGr 3 H
DOM SHOL SO IL:

SAND
PUB ACC 'II 0
ADM IN. CNTY
POPULATION

1 pll: 0
5 Mil 116139

10 ''11 1196070

SECCHI
METERS

0.8

PHOS-T
_ "GIL

0.134

MPCA LAKE CLASSIFICATION PROJECT (314A)

ITYPA/A .. BNT/LAKE

62-0069
45 04 05.0 093 12 30.0 3
lAKEI PIKE IN NEV BPIGHTON
27123 MINNESOTA P.HSEY
AREA. 14.6 HECTARE H 07032"
HEAN DEPTHr 2.2 M HAX DEPTHI 4.9 H
21HINNL 800412

DESCRIPTION

ECOl CLASS:
HGHT CLASSr
ROUGHFISH'
VO INDEXI
SENS IND:
RANK INDI
PROBlEMSI

7.9 SO MI

AREAr 15 HA
AV DEPTH. 2.2 H
HX DEPTH15M
VOL I 3.28E 05 H3
LI TTOR ALI - I
DEPTH ROOTED

VE GI - H
DOH SHOl SO Il:

PUB ACC '"~
ADHHU
POPUlA lION

1 ,. I I 0
5 MlZ 11613'1

1 0 HI: 11 719 20

SHORE LI 0.9 HI
USE OF SHCRElINE:

FOR - I AGR - 1
HUN - I HRS~ -.

a DVELLI 37-1980
a RESORTS: 0-1975
AC/MII 40
DVEll/H I: 41
AC/DVElll 1
VTRSHED AREA:
GEOM REGI
SLU:
LANQ USEI VTR 11 MRSH O'

FOR 4. CUL 01 RES 32.
URB 601 PASTURE/OPEN 4'

LKMAPI
OUAD11

lANDSA T TyPE I 
CHLOR INDI
SECCHI INDI
T-PHOS INDI

C1391
NEV BRIGHTON

PHOS -T
_-.liL_l _

0.089

SECCHI
HE TE" S

0.6

CHlA
UG/l

31

NITRO-T
"-G/L

1.372

AlK-T
HGfl

86

COLOR
PT-CO

N/P

15.4

TSIP

69

TSIS

67

TSIC

64

AVTSI

67



•
62-0071 VAL

45 03 3~.0 093 10 O~.O 3
LAKl: VALENTINE IN AROEN HILLS
27123 HINNlSOTA PAHSEY
AREA' 24.1 HECTARE H 070320
HEAN D6PTH: 1.4 M MAX DEPTH' 4.0 "
21~IhNL ~00412

HPCA LAkE CLASSIFICATION PROJECT <314A)

DESCRIPTION

/TVPA/AMBNT/LAKE

LANDSAT TYPE: 
CHLOR IND:
SECCHI IND:
T-PHOS IND:

fo4 I

0"
211 LkHAPI C1440
341 QUAD1: NEV BRIGHH'lN

N/P TSIP TSIS TSIC AVTSI

16.9 68 73 65 69

ECOL CLASS:
HGHT CLASS:
ROUGhFISH:
wo INDEX:
SENS IND:
RANk IND'
PROBLEHS.

COLOR
PT-CO

22

3.9 SO

88

ALk-T
HG/L

SHORE L: 1.6 HI
USE OF SHORELINE'

FOR -" AGR - I
HUN - 1 MRSH - I

tJ DWELL' 0-1980
tJ RESORTSI 0-1975
AC/HI. 37
DVELLIPH. 0
AC/OIllE.LLI 999
VTRSHED AREA:
GEOH REG I
SLU'
LAND USEI WTR 5. HRSH

FOR 3. CUL O~ RES
URB 341 PASTURE/OPEN

NITRO-T
HG/L

1.42133

CHLA
UG/L

PUB ACC II
ADHIN:
POPULATION

1 HI' 0
5 HI: 93'321

10 Mil 1118139

AREA: 24 HA
AV DEPTH' 1.4 H
HX DEPTH: 4 H
VOL: 3.30E05 H3
LITTORAL' - 1
DEP TH ROOTED

VE G: - H
DOH SHOL SO IL •

SECCHI
METERS

0.4

PHOS-T
I1G /L

0.084

•

II

•

II

II

•
•

•

II

•

•

•

MPCA LAkE CLASSIFICATION PROJECT <314A)

/TYPA/AMBNT/LAKE

62-0073
45 04 25.0 093 07 30.0 3
LAkE: SNAIL 1M SHOREVIEU
27123 MINNESOTA RAMSEY
AREA: 65 HECTARE B 070320
HE~N DEPTH: 1.5 M MAX DEPTH: 7.6 M
21HINNL 800412

I
OESCR IP TI ON

I

I

I

•

AREA: 65 HA SHORE L: 2.44 HI ECOL CLASS: 5-1 «.f 74 -5 -19 ,)8
AV DEPTH: 1.5 H USE OF SHORELINE: HGHT CLASS: 5-1974 4-1938
MX DEPTH: 8 M FOR 10. AGR 51 ROUGHFISH: 2 LANDSAT TVPE: -
VOL I 1.21 E06 PU MUN 851 MRSH 01 WO INDEX. CHLOR IND:
LITTORAL: 92 • tJ DVELL' 61-1974 SENS IND. SECCHI IND I

DEP TH ROOTED tJ RESORTS: 0-1974 RANk IND: T-PHOS IND'
VEG. 4 M AC/" I' 80 PROBLEMS: WT~kL 1978-79

o 0'" SHO L SOl L : DWELL/HII 25 VEED CONTROL 1974
HUCk- AC/DVELL' 3

PUB ACC tJ: 1 VTRSHED AREAl 2.4 SO HI
ADHINI CNTV GEOH REGI
POPULA TI ON SLUI

1 HII 0 LANO USE: W1R 101 MRS" 0"
5 MIl 78966 FOR 8. CUL 5. RES 361 LkHAP' C502

10 HII 616747 URB 10. PASTURE/OPEN ~11 OUAD1' NEW BRIGHTON

PHO~-T SECCHI CHLA NITRO-T ALk-T COLOR N/P TSIP TSIS TSle AVTSI
_ HG/_L_ METERS UG/L HG/L MG/L PT-CO

0.024 2.1 17 1.218 107 8 50.7 50 49 58 53



MPCA LAKE ClASSIfIC~IION FROJECT (314~)

/TYPA/AMBNT/LAKE

62-007&
45 02 40.0 OS3 10 1~.0 3
lAKl& JOHANNA IN ARDEN HillS
27123 MINNESOTA R~HSEY

AREA: 85.4 HECTARE & 070320
HEAN DEPTH: 5.4 M HAX DEPTH: 10.7"
21MINNl 800412

DESCRIPTION

5 -1972
4-1972

1 LANDSAT TYPE: 
CHLOR INo:
SECCHI INo:
T-PHOS INo:

COLUMNARIS FSHKL:1956

HI

01
441 LKM AP: 0177
81 QUAD1: NEV BRIGHTON

NIP TSIP .TSI S TSIC AVTSI

15.6 63 56 61 60

ECOL CLASS:
"GMT CLASS:
ROUGHFISHI
VO INDEX:
SENS IND'
RANk IND:
PROBLEMS:

COLOR
PT-CO

5.9 SO

90

ALk-T
HG/L

SHORE LI 2.9 HI
USE OF SHORELINE:

FOR 151 AGR 01
HUN 851 MRSH 01

lOVELL: 71-1972
I RESORTSI 0-1972
AC/"111 73
DVELl/M I: 24
AC/DVEll: 3
WTRSHED AREA:
GEOM REG:
SlU:
l~ND USE: VTR 61 MRSH

FOR 21 CUl 01 RES
URB 391 PASTURE/OPEN

NITRO-T
KG/L

0.92022

CHlA
UG/l

AREA: 85 HA
AV DEPTH I 5.4 H
MX DEPTHI 11"
VOLI 4.64E06 "3
LIT TOR ALa 36 1
DEPTH ROOTED

VEGa 24 "
DO" SHOL SO ILl

SAND
PUB ACC II
AD"HU CNTY
POPULATION

1 HI & 0
5"1l 81841

10 MIl 1113913

SECCHI
"ETERS

1.3

PHOS-T
"G/L

0.059

"PCA LAKE CLASSIFICATION PROJECT (~14A) 62-0082
45 02 40.0 093 06 55.0 3
lAkE: VABASSO IN SHOREVIEV
27123 MINNESOTA RAMSEY
AREA: 18.8 HECTARE M 070320
HEAN DEPTHI 5.0 M MAX DEPTH' 70.1 ..
21HINNl 800412

DESCRIPTION

AREAl 19 HA
AV DEPTH: 5.0 H
MX DEPTHI 20"
VOll 9.31E05 H3
LITTORAL: 60 1
DEPTH ROOTED

VE GI 3"
DO" SHOl SOIll

HUCk
PUB ACC II 1
ADMIN: CNTY
POPULA TlON

1 HII 0
5 MI: 594 )9

10 "I: 1021923

5-1975
4-1975

1 LANDSAT TYPEI -
CHLOR IHD:
SECCHI INDI
T-PHOS IND:

HI

01
60" LKMAPI C1100

7" QUAD1: WHITE BEAR LAKE

N/P TSIP TSIS TSIC AVT SI

38.1 54 44 55 51

ECOL CLASS:
MGMT CLASS:
ROUGHFISH:
.,0 INDEXI
SENS IND'
RANK IND:
PROBLEMS:

COLOR
PT-CO

6

5.4 SO

83

ALk-T
HG/L

SHORE L: 2.55 HI
USE OF SHCRElINE:

FOR 01 AGR 01
HUN 1001 MRSH 01

lOVELL: 17-1975
I RESORTS: 0-1975
AC/" I: 18
DWELL/MI: 7
AC/DVELl: 3
WTRSHED AREA:
GEOM REG:
SLUt
LAND USE: VTR 51 HRSH

FOR 11 CUL 01 R~S

URB 271 PASTIIRE/OPEN

NITRO-T
"GIL

1.22012

CHlA
UG/l

SECCHI
HETEPS

3.1

PHOS -T
HG/L

0.032



I

!. "PCA LAKE CLASSIfiCATION PROJECT (314A'

ITYPA/A~BNT/LAKE

62-0083 RSLV
45 02 40.0 093 13 30.0 3
LAK~: SILVlR Ih NEW BRIGHTON
27123 MINNESOTA RAMSEY
AREA: 28.1 HECTARE H 070320
MEAN D6PTH: 2.2 M HAX DEPTH: 14.3 H
'21~INNL 800412

DESCRIPTION

7-1'161
6-1961

1 LANDSAT TYPE: 
CHLOR IND:
SECCHI IND:
T-PHOS IND:

PA~T "TRKL:1~61-62

"TRKL 193~,50-51,54-S5

HI

01
201 LKMAP: C1237

01 QUAD1 : NEW BRIGHTON

NIP. TSIP TSIS TSIC AVTSI

20.7 64 62 55 60

ECOL CLASS:
HGMT CLASS:
ROUGHFISH:"0 INDEX:
SENS IND:
RANK INO:
PROBLEMS:

COLOR
PT-CO

12

0.6 SO

71

ALK-T
HG/L

SHORE L: 1.90 HI
USE OF SHORELINE:
FO~ 5~ AGR - I
~UN 951 ~RSH 01

II DWELL: 44-1976
II RESORTS: 1-1976
AC/M I: 36
DWELL/MI: 26
AC/DWELL: 1
WTRSHED AREA:
GEOH REG:
SLU:
LAND USE: WTR 101 MRSH

FOR 201 CUL 01 RlS
URB 501 PASTURE/OPEN

NITRO-T
~G/L

1.30612

CHLA
UG/L

AREA: 28 HA
AV DEPTH: 2.2 M
"IX DEPTH: 14 M
VOL: S.91E05 M.)
LITTORAL: 410 I
DEP TH ROOTEO

VEG: 1 M
DOM SHOL SOIL:

SAND-
PUB ACC 'U 1
ADMItU
POPULATION

1 MIl 0
5 Mil 9t)670

10 MI: 1095031

SECCHI
METERS

0.9

PHOS -T
_..l!G/.l

0.063

•

•
•

•

•

•

•
•
•

MPCA LAKE CLASSIFICATION PROJECT C314A)

IT YP AI AP1 BNTILAKE

66-0029 FOX
44 23 3~.0 093 141 2~.0 3
LAKE: FOX 2 MI S ~F "ILLEPSBURG
27131 . P'INNESOTA RICE
AREAl 124.6 HECTARE" 0706~9

MEAN DEPTH: 6.1 M HAX DEPTH: 14.3 H
21MINNL 800412

ECOL CLASS:
MGMT CLASS:
ROUGHFISH:
"0 It\OEX:
SENS INO &

RANK INO &

PROBLEMS:

12.9 SO HI

5-1Y74 5-1971 5-1970 5
3-1974 3-1971 3-1970 3

3 LANDSAT TYPE: 
CHLOR IND:
SECCHI INO:
T-PHOS INO:

MOO ALGAL BLH 1974

•
•
•
•
•
•

AREA: 125 HA
AV DEPTHI 6.1 M
MX DEPTH: 14 M
VOL: 7.65E06 M3
LITTORAL: 40 I
DEPTH ROOlED

VEG: 2 H
DOH SHOL SOIL:

SAND---SAND
PUB ACC III 1
AOMIN: DNR-E
POPULATION

5 MI: 764
10 MI: 34864
~O PH: 20386l:i6

DESCRIPTION

SHORE L: 2.7~ HI
USE OF SHORELINE:

FOR 401 AGR 60S
MUN 01 MRSH OS

II DWELL: 24-1974
II RESORTS: 0-1974
AC 1M I: 112
OWELL/MI: 9
AC/OWELL: 13
WTRSHEO AREA:

IGEOM REG:
SLU:
LAND USE: WTR 101 MRSH 31

FOR 6~ CUL 611 RlS 61
URS 01 PASTUREIOPEN 13~

LKMAP:
QUAD1:

C2568
LITTLE CHICAGO

•
PHOS-T
_-!!~

0.042

SECCHI
HETERS

2.0

CHLA
UG/L

12

NITRO-T
MG/L

1.530

ALK-I
~G/L

120

COLOR
PT-CO

27

NIP

36.4

ISIP

58

ISIS

50

TSIC

55

AVTSI

54



It
HPCA LAKE CLASSIFICATION PROJECT «314A)

/TYPA/AHBNT/lAKE

66-0~39 HZK
44 22 30.0 093 24 00;0 3
LAKEr "AlASKA AT SHI~LDSVILlE

. 271~1 MINNESOTA RIC~

AQEAI 277,2 H~CTARE H 070639
"'EAN DEPTH: 5.3 M MAX DEPTH: 15.2"
21'-INNL 800412

DESCR IP TION

4-19S5
3-1955

3 LANDSAT TYPEI 
CHLOR INDI
SEClHI IND I
T-PHOS INDI

HI

.')1

141 LleH AP I e1915
141 aUAD11 LONSDALE

N/P TSIP TSIS TSIC AVTSI

21.6 67 57 16 67

ECOL CLASSI
"GHT CLASS'
ROUGHFISHI
wa INDE~:

SENS INDI
RANK IND:
PROBLEHSI

COLOR
PT-CO

14

4.5 sa

120

ALK-T
HG/L

SHORE II 4,81"1
USE OF SHORELINE'

FOR 0" AGR 100"
HUN n" "RSH 01

D DWElla 54-1955
"RESORTSI 3-1955
AC/HI: 142
DWELL/HII 15
AC/DWELL: 10
WTRSHED AREA:
GEO" REGI
SLUt
LAND USEI WTR 181 ~RSH

FOR 101 CUL 421 RES
URB 01 PASTURE/OPEN

NITRO-T
HG/L

1.685102

CHLA
VG/l

AREA a 277 HA
AV DEPTHI 5.3 H
"l( DEPTHI 15"
VOL I 1.46E07 "3
llTTORAla 49 I
DEP TH ROOTED

VEGr 2 H
DOH SHOl SOIL'

SAND
PUB ACC I r 1
ADMIN. "NDOT
POPULATION

5 "II 0
10 "I. 27244
50 HII 1942715

SECCHI
"ETERS

1.2

PHOS-T
_ "GIL

0.078

~PCA lAKE CLASSIFICATION PPOJECT <314A) 70-0026 LPR
44 ~4 O~.O 093 24 2~,0 3
LAKE: LOVER PRIOR IN PRIOR lAKE
27139 HINNESOTA SCOTT
AREA: 334,8 HECTARE H 070433
HEAN DEPTHI 4.1 H HAX D~PTHI 17.1 H
21MINNL 800412

DESCRIPTION

ECOL CLA9SI
HGHT CLASS:
ROUGHFISHI
wa INDEXI
SENS INDI
RANk INDI
PROBLEMS I

28.7 so MI

6-1972
3-1972

1 LANDSAT TyPE: -
CHLOR INDI
SECCHI IND:
T-PHOS INDI

ALGAE 1972•
•
•
•

AREA. .335 HA
AV DEPTH: 4.1 H
"l( DEPTH' 17 H
VOL' 1,39E07 M3
liTTORAL' 46 "
DEPTH ROOTED

VE Ga 7 H
DOM SHOl SO IL I

SAND
PUB ACe tllO
ADMINI DNR-E
POPULATION

1 '" II 0
S '" I I 2215

10 "'I: 130463

SHORE LI 13.02 HI
USE OF SHCRElINEI

FOR 101 AGR 31
HUN 871 MRSH O~

"DVELL: 470-1972
" RESORTS: 4-1972
AC/HI: 64
DWELL/"I: 38
AC/DWELLI 2
WTRSHED AREAl
GEOH REG I
SLUI
lAND USEI WTR 8" HRSH 4~

FOR 7" CUL 471 R~S 151
URB 3" PASTURE/OPEN 151

LkHAPI
QUAD1:

8291
PRIOR LAKE

•
•

PHOS -T
HG/L

0.026

SE ee HI
"ETERS

2.3

CHLA
UG/L

10

NITRO-T
HG/L

1.087

ALK-T
MG/l

129

COLOR
PT-CO

10

N/P

41.8

T 51 P TSIS

48

TSIC

53

AVTSI

51



•
:.
i

J.

"PCA LAKE CLASSIFICATION PROJECT C314A) 10-0054
44 42 05.0 093 2& 20.0 ~

LAKEI 'SPRING AT PRIOR LAKE
27139 HINNESOTA SCOTT
AREAl ~79.2 HECTARE" 070433
fo4EAN DEPTH: 4.9 M "AX DEPTHI 11.9"
llHINNL '800412

DESCRIPTION

4-1973
3-1973

2 LANDSAT TYPE: 
CHLOR IND:
SEClHI IND:
T-PHOS tND:

SOME S"RKL 1973
HVY ALGAl BLMS 1973

MI

5.
61 LK"AP: (196

181 OUAD1: PR lOR LAKE

NIP TSIP TSIS TSIC AVTSI

12.0 78 51 59 65

ECOL CLASS:
"G"T CLASS:
ROU GHf ISH:
"0 INDEXI
SENS tND:
RANK' IND:
PROBLEMS:

COLOR
PT-CO

35

18.0 SO

ALK-T
MG/L

196

SHORE La 4.70 MI
USE OF SHORELINEI

FOP 301 AGR 51
HUN 651 MRSH 01

"DWELL: 36-1980
" RESORTS:
AC/MI: 147
DwELL/HII 8
AC/DVELL: 19
WTRSHED AREA:
GEO" REG:
SLUt
LAND USEI "TR 51 MRSH

FOR 61 CUL 591 RES
URB 11 PASTURE/OPEN

NITRO-T
HG/L

1.9S0

o
5998

24553

19

CHLA
UG/L

AREA: 219 HA
AV DEPTH: 4.9 fo4

"X DEPTHI 12"
VOLI 1.31E01 "3
LITTORALI 55 I
DEPTH ROOTED

VEG I 4"
00" SHOL SO IL :

SAND-SAND
PUB ACC ,n 1
AD" IN: DNR-E
POPULATION

1 "I I

5 "II
10 ... a

SECCHI
"ETERS

1.2

PHOS -T
; _-!1iL1.

0.163'.

1
i
I

1.
j,I.
i
(

•

'.
•
•
•

MPCA LAKE CLASSIFICATION PROJECT <314A) 70-0072
44 42 5~.0 093 26 40.0 3
LAKEI UPPER PRIOR IN PRIOR LAKE
27139 MINNESOTA SCOTT
AREAl 137.6 HECTARE" 070433
MEAN DEPTH: 2.4 " MAX DEPTH: 13.1"
L1MINNL 800412

o
5998

43824

ECOL CLASS:
"GMT CLASSI
ROUGHfISH:
'10 INDEXI
SENS tNDI
RANK IND:
PROBLEMS:

23.4 SO HI

6-1972
3-1972

1 LAND5AT TYPEI 
CHLOR IND:
SECCHI tND:
T-PHOS IND:

ALGAE 1972

B291
PRIOR LAKE

LKHAP:
OUAD1:

DESCRIPTION

SHORE LI 6.20 MI
USE OF SHORELINEI

fOR 101 AGR 201
HUN 101 ~RSH 01

a DWELLI 194-1912
"RESORTS: 3-1912
AC/HII 55
DWELL/HII 34
AC/DWELLI 2
WTRSHED AREAl
GEOM REGI
SLUr
LAND USE: WTR 61 MRSH 51

fOR 61 CUL 541 RES 101
URB 21 PASTURE/OPEN 161

AREA: 138 HA
AV DEPTHa 2.4 H
MX DEPTH: 13"
VOLa 3.33E06 H3
LITTOR_La 94 I
DEPTH POOTED

VEG a 2 M
00" SHOL SO IL a

SAND
PUfJ ACC'U 1
ADMIN: DNR-E
POPULATION

1 Mil
5 HI:

10 PH a

•
•

•
•

•
•

NIP•
PHOS-T SECCHI
_~_L__ METERS

0_. 05 5 . __O.Jt~

CHLA NITRO-T ALK-T
UGIL HG/L HG/L

5_1__....~~~2 .236 ...,__. __~_

COLOR
PT-CO

20 40.7

TSIP

62

TSIS

63

TSIC AVT SI

65



I

It

"FCA LAKE CLASSIFIC~TION PROJECT (314A)

ITYPA/A"BNT/LAKE

70-0091 SCOR
44 35 20.0 093 32 00.0 3
l AIe I: teE0 AR 1 HI" Of ST PATRIC Ie
27139 MINNESOTA SCOTT
APEA: 303.1 HECTARE B 0704~3

"EAN DEPTH: 4.0 M MAX DEPTH: 4.6 H
21MINNL 800412

DESCRIPTION

4-1CJ~4

3-1954
2 LANDSAT TYPE: 

CHLOR IND:
SECCH liND:
T-PHOS IND:

WTRKLS PREVIOUS TO 1Y5~

77

AVTSI

83

TSIC

56

TSIS

91

TSIP

?
NEW PRAGUE-15

NIP.

8.1

LKMAP:
OUAD1:

ECOL CLASS:
"GMT CLASS:
ROUGHFISH:
wo INDEX:
SENS IND:
RANK INDI
PROBLEMS:

COLOR
PT-CO

31

4.8 Sf) HI

197

ALK-T
HG/L

SHORE L: 7.0 MI
USE OF SHORELINE:

FOR 301 ~GR 701
HUN 01 ~~SH O~

II DWELLI 167-1~81

II RESCRTS: 1-1981
AC/HI: 107
DWELL/HI: 25
AC/DWELL: 4
WTRSHED AREA:
SEOM REG:
SLUI
LAND USEI VIR 171 HRSH 31

FOR 51 CUL 571 RES 161
URB 01 PASTURE/OPEN 31

NITRO-T
"GIL

3.407

1

o
3836

15693

215

CHL~

UG/L

AREA. 303 HA
AV DEPTH' 4.0 "
"X DEPTH' 5"
VOL I 1.20 E07 M3
LITTORALa 80 I
OEP TH ROOTED

VEGa -"
OOM SHOL SOIL a

SAND--S AND
PUB ACC "'
ADMIN a CNTY
POPULATION

1 t41&
5 Mia

10 Mia

SECCHI
MEIERS

1.3

PHOS-T
"GIL

0.419

•
•

•

•
•

.,
•
•

"PCA LAKE CLASSIFICATION PROJECT (314A)

ITYPA/AMBNT ILAKE

73-0014
45 18 30.0 094 14 40.0 3
LAKEI HARlE 1 HI N OF SOUTH ~AVEN

27145 HINNESOTA STEARNS
AREA' 46.2 HECTARE H 070317
t4EAN DEPTH: 3.0 t4 "AX DEPTHS 9.8"
21HINNL 800412

ECOL CLASS: 6-1976 4-19~8

HGHT CLASSs 5-1976 3-1958
ROUGHFISH:HIGH L_NOSAT TYPES -
WO INDEXI CHLOR INDs
SENS IND: SECCHI INDI
RANK INDI T-PHOS INDI
PROBLEMS' WTRKL:1965,77

35.9 SO HI

•
•
•
•
•
•

AREA. 46 HA
A'IDE PTH: 3 • f) M
HX 0EPIH : 10 ..
'lOLl 1.39E06 "3
LITTORALI 76 I
OEP TH ROOTED

'lEG: 1 M
DO" SHOL SOIL:

SAND---SANO
PUB ACC III 1
AD"INI
POPULATION

5 MI: 1723
10 HI: 8857
50 MI : 737723

DESCRIPTION

SHORE LI 2.90"1
USE OF SHORELINE:

FOR 801 _GR 201
HUN - I MPSH - I

U DWELL: 82-1976
U RESORTS: 0-1976
AC/HI: 39
DWELL/MI: 28
AC/DWELL: 1
WTRSHED AREA:
GEOM REG:
SLU:
LAND USE: WTR 31 HRSH 21

FOR 121 CUL 411 RES 11
URB 21 PASTURE/OP~N 3~1

C774
SOUTH HAVfN

•
•

PHOS-T
"GIL

0.327

SECC~I

METERS
0.8

CHLA
UG/L

138

NITRO-T
"'GIL

1.970

ALK-T
"G/L

198

COLOR
PT-CO

31

NIP

6,0

TSIP

88

TSIS

63

TSIC

79

AVTSI

77



73-0196 RICE
45 22 30.0 094 37 30.0 3
LAKEI RICE 2 HI E nF PAYNESVILLE
271.5 HINNESOTA STEARHS
AREAl 634.5 HECTARE H n70~18

MEAN DEP1HI 4.5 " MAX DEPTHI 12.5"
21MINNL 800412

HPCA LAKE CLASSIFICATION PROJECT (314A)

DEc;CRIPTION

6-1958
3-19S8

3 LANDSAT TYPEI 
CHlOR INDI
SECCHIIND:
T-PHOS IND I

HI

21
11 LK" AP I B279

371 QUAD11 PAYNESVILLE

NIP TSIP TSIS TSIC AVTSI

13.6 67 55 50 51

ECOL CLASSI
"GMT CLASSI
ROUGI1FISHI
WO INDEXI
SENS INDI
RANk INDI
PROBLEMS:

COLOR
PT-CO

22

209.8 SO

1PO

ALK-T
HG/L

SHORE L: 14.2 HI
USE OF SHORELINEa

FOR -, AGR - 1
HUN - I "RSH - 1

a DWELL: 146-1970
II RESORTS: 12-1970
AC/H I I 110
DWELL/HI: 15
AC/DWELLI 7
WTRSHED AREAl
GEOM REGI
Slur
LAND USE: WTR 21 HRSH

FOR 31 CUL 551 RES
URB 11 PASTURE/OPEN

NITRO-T
HG/L

1.0907

CHLA
UG/L

AREAl 635 HA
AY DEPTHI 4.5 "
HX DEPTHI 12 H
VOLI 2.89E07 H3
LIT TOR ALI - 1
DEP TM ROOTED

YEGI - H
DOH SHOL SOIL I

SAND-RU8BLE
PUB ACC a a
ADHINa DNR-E
POPULATION

5 "1& 922
10 MIa 9143
50 HI: 320348

SECCHI
"ETERS

1.4

PHOS-T
"GIL

0.080

ITYPA/AM8NT/LAKE

jj.
Ii
Ii
l!e
ill1:
i;e
,I
~'1
:e

ji
!,i
j:.

]1
l'e

',.
•
•
e

"PCA LAKE CLASSIFICATION PROJECT (314A)

ITYPA/AMBNT/LAKE

73-0200 kOR
45 20 00.0 094 42 30.0 3
LAKEI kORONIS 1 HI S OF PAYNESVILLE
27145 MINNESOTA STEARNS
AREAl 1258.2 HECTARE B 070318
HEAN DEPTHf 8.6 M "AX DEPTHI 40.2"
21MINNL 800412

ECoL CLA9Sf
HGMT CLASSI
ROUGHFISHf
va INDEXI
SENS INDI
RANK INDI
PROBLEMSI

224.0 sa HI

4-1971
3-1977 2-1950

2 LANDSAT TYPEI 
CHLOR INDI
SECCHI INDa
T-PHOS IND:

ANN WHT FSHKL
INLET BASIN SILTATION
TULLIBEE S"RKLS 1950
CROW RIVER SILT DEPOSIT

•
•
•
•
•
•

AREAl 1258 HA
AV DEPTHa 8.6 H
MX DEPTH: 40"
YOL a 1.09E08 M3
LITTORALI 39 1
DEPTH ROOTED

YEGI 5 H
00" SHOL SO IL :

RlIBBLE
PUB ACC JI: 2
ADHINa TNSHP
POPULATION

5 MIl 3336
10 HI I 7792
SO MIl 318126

DESCRIPTION

SHORE L: 13.60 HI
USE OF SHORELINEI

FOR 171 AGR ~I

HUN 751 HRSH 51
a DW~LLf 439-1977
a RESORTSI 7-1977
AC/HII 229
DWELL/HII 35
AC/DWELLI 6
WTRSHED AREAl
GEOM REGI
SLUI
LAND USEI WTR 31 MRSH 21

FOR 4' CUL 521 RES 21
URB 11 PASTUR~/npEN 361

LKMAP:
QUAD1:

~372

HAWICK

•
PHOS -T

HG/L
0.076

SECCHI
METERS

.0

CHLA
UG/L

16

NITRO-T
HG/L

1.709

ALK-T
HG/L

177

COLOR
PT-CO

15

NIP

22.5

TSIP

67

TSIS

50

TSIC

58

AVT SI

58



/TYPA/AM8NT/LAKE

77-0D23 ~~~

45 52 30.0 094 4~ 00.0 3
LAKEa BIG SVAN 2 HI WOF BUPTRU~

271~3 MINNESOTA TODD
AREAl ~47.> HECTARE M ~70~1~

P1EAN DEPTHI ~.2 " MAX DE.PTHI 13.7"
21HINNL 800412

DESCRIPTION

4-1958
3-1958

1 LANDSAT TYPEI 
CHlOR INDa
SECCHI INOI
T-PHOS INOI

.H l

1.
31 LKH AP a 8283

261 QUA011 LONG PRAIRIE

NIP TSIP TSIS TSIC AYTSI

15.3 64 52 56 58

ECOL CLASSa
HGHT CLASSa
ROUGHFISHI
va INDEX 1 .

SENS INDI
RANK IND 1
PROBLEHSa

COLOR
PT-CO

20

33.8 SO

177

ALK-T
P1G/L

SHORE LI 7.24 HI
USE OF SHCRELINEI

FOR -" AGR -"
HUN - I HRSH - 1

D DVELLI 12-19~8

a RESORTSa 1-19~8

AC/" II 119
DVELl/Hl1 2
AC/DVELLI 48
VTRSHED AREAl
GEO ... REGI
SlUI
LAND USEI VTR 111 MRSH

FOR 151 CUl 421 RES
URB 11 PASTURE/OPEN

NITRO-T
MG/l

0.9&214

CHL~

UG/L

AREAl 347 HA
AY DEPTHa 5.2 '1
Ml( DEPTHI 14"
YOLa 1.79E07 '13
LITTORALa 44 "
DEPTH ROOTED

YEGa 2 '1
oOM SHO L SOl L a

SAND
PUB ACC III 1
AD" INa DNR-E
POPULATION

5 "II 979
10 Mil 7187
50"11 262586

SECCHI
METERS

1.7

PHOS-T
; _ "GIL

0.064

MPCA LAKE CLASSifiCATION PROJECT <314A)

ITYPA/AM8NT/LAKE

77-0084 BBR
45 46 30.0 094 4S oo.n 3
lAK~1 BIG BIRCH 1 ... 1 S OF GREY EAGLE
271S3 HINNESOTA TODD
APEAa 801.4 HECTARE B 070316
HE_N DEPTHa 8.6 M MAX DEPTHa 23.5 '1
21MINNL 800412

DESCR IP TI ON

ECOL CLASSI
MGHT CLASSI
ROUGHFISHI
va INDEXI
SENS INDa
RANK INDa
PROBLEHSI

14.4 SO MI

2-1949
1 LANDSAT TYPEa 

CHLOR INDI
SECCHI INDa
T-PHOS INDa

It

•

ARE~I 801 HA
AY DEPTHI 8.6 '1
"l( DEPTHa 23 M
YOLa 6.70E07 H3
LITTORAL a -"
DEPTH ROOTED

YEGa - t4
DOM SHOl SOIL I

RUaBlE
PUB ACC en 0
,AD~INI DNR-E
POPULATION

5 HlI 847
10 Mil 863S
50 9'411 285323

SHORE LI 12.90 HI
USE OF SHORELINEI

FOR 100" AGR 01
HUN 01 HRSH 0"

D DVELLa 229-1949
a RESORTSa 10-1949
AC/HII 154
DVELL/"I a 22
AC/DVELLI 7
VTRSHED AREAl
GEO" REGI
SLlJl
LAND USEI VTR 201 MRSH 21

FOR 221 CUL 301 RES 71
URB 21 PASTURE/OPlN 171

LKHAPa
QUAD1:

B277
VAPD SPRINGS

.. PHOS -T
HG/l

0.030

SECCHI
HETEFS

3.3

CHlA
UG/l

6

NITRO-T
MG/l

0.876

AlK-T
HGIL

1114

COLOR
PT-CO

8

NIP

29.2

TSIP

53

TSIS

43

TSle

48

AYTSI

48



I
MPCA LAKE CLASSIFIC~TION PROJECT <314A)

/TYPA/AHBNT/LAKE

11-0089 lBR
45 47 l~.O 0~4 47 10.0 3
LAKEI LITTLE BIRCH 1 HI E OF YARD SPRINGS
21153 MINNESOTA TODD
AREAl 320.9 HECTARE B 070j16
MFAN DEPT~110.6 H MAX DEPT~1 26.8 H
21HINNL e00412

DES CRIP TI ON

ECOL CLA9S:
MGHT CLASS:
ROUGHFISH:
va INDEX:
SENS INOI
RANK INDI
PROBLF"SI

5~.4 sa HI

4-1969
2-1969 2-1949

1 LANDSAT TYPE:: 
CHLOR IND:
SECCHI IND I

T-PHOS IND:

AREAl 321 HA
AV DEPTH 110.6 H
HX DEPTH' 27"
VOL' 3.41E07 "3
LI TTORAL. 21 I
DEP TH ROOTED

VEG: - M
DOf'! SHOL SO IL:

BOULDE
PUB ACC 'II 1
ADMINI DNR-E
POPULATION

5 "I: 902
10 "II 1'l881
50 "IS 285626

SHORE LI 5,60 HI
USE OF SHORELINEI

FOR 10" AGR 5'
HUN 251 HRSH 01

D DVELL: 114-1969
D RESORTS: 2-1969
AC/H I: 142
DVELL/MI: 23
AC /0 VE LLI 6
VT~SHED AREIl:
GEOH REGI
SLU:
LAND USEI VIR 9" HRS~. 11

FOR 251 CUL 371 RES 21
URB '" PASTURE/OPEN 261

LKHAPI
QUAD1:

B216
WAPD SPRINGS

PHOS -T
_..11i.LL

0.025

SECCHI
HETERS

3.1

CHLA
UG/L

8

NI TRO-T
HG/L

0.151

AU( -T
HG/L

170

COLOR
PT-CQ

15

N/P

30.0

TSIP

51

TSIS

44

TSI C

51

AVTSI

48

"PCA LAKE CLASSIFICATION PROJECT <314A)

/TYPA/A~BNT/LAKE

DESCRIPTION

71-0150
45 _7 o~.o 094 S5 50.0 3
LAKE: SAUK - VHOLE LAKE AT SAUK CENTRE
,7153 HINNESOTA TODD
AREAl 854.3 HECTARE B 070316
HEAN DEPTHI 4.9 H HAX DEPTHI 15.2 H
21HINNL 800412

ECOL CLASS:
HGHT CLASS:
ROUGhFISHI
vo INDEX:
SENS IND:
RANK INDI
PR06LE"SI

159.4 sa MI

5-1912
5-1972

1 LANDSAT TYPEI 
CHLOR IND:
SECCHI IND:
T-PHOS INDI

EXCESSIVE VEG 1972
ALGAE 1972
BULLHEADS 1972

AREA: 854 HA
AV 0EPTH I 4.9 H
MX DEPTH: 15"
VOL: 4.19E07 M3
LITTORAL: 66 "
DEP TH ROOTED

VEG: 4 M
D0" SHOL SOl L I

SAND-HUCK
PU8 ACC'U 3
ADMIN: DNR-E
POPULATION

5 HI: 4129
10 "'I: 11545
~O HI: 217765

SHORE L: 19.60 HI
USE OF SHORELINE:

FOR 30" AGR 301
MUN 40" HR~H 01

D DVELLI 292-1972
"RESORTSI 9-1972
AC/HII 108

'DIIELL/HI I 18
AC/DWE:LLI 6
WTRSHED AREAl
GEQ'" REG:
SlU:
LAND USE: VTR 91 HRS~ 2.

FOR 13" CUL 49" RES ,.
\JRIj 0" PASTURE/OPEN 24.

LKHAPI
QUAD1:

B280
SAlIK LAKE

PHOS-T
_ HG/_L_

0.101

SECCHI
METERS

1,5

CHLA
UG/L

94

NITRO-T
"'G/L

1,606

ALK-T
HG/L

187

COLOR
PT-CO

20

NIP

15,9

TSIP

71

TSIS

54

TSIC

75

AVT SI

67



AVTSITSICISISTSIP

B282
SAUK LAKE

5-19S6
4-1956

1 LANDSAT TYPEI 
CHLOR INDI
SECtHI INDI
T-PHOS INDI

NIP

ECOL CLASSI
"GHI CLASS:
ROUGHFISHI
va INDEXI
SENS INDI
RANK INDI
PROblE~SI

COLOR
PT-CO

ALK-I
HG/l

77-0154
45 47 20.0 0~4 5~ 00.0 3
LAKEI FAIRY 2 HI N nr SAUK tENTER
271S) HINNESOTA TODD
AREAl 228.6 HECTARE" n7031~

HfAN D6PTHI 3.8 M HAX DEPTH: 10.1"
21HINNL 800816

OESCR IP TION

SHORE L. 4.12 HI
USE CF SHORELINE'

FOR 50" AGR SOl
"UN 0" ~RSH 0"

" DVELLI 19-1956
"RESORTSI 1-1956
AC/HII 137
DVELL/HI' 6
AC/DVElll 23
VTRSHED ARE.I
GEOH REGI
SLU:
LAND USE: VTR 181 HRSH 01

FOR 9" CUL 441 RES 21
URB 01 PASTURE/OPEN 26"

NIIRO-T
HGIL

CHLA
vG/L

AREA I 229 HA
AV DEPTHI 3.8 H
"X DEPTHI 10 H
VOLI 8.7ftE06 H3
LITTORALI 51 "
DEP TH ROOTED

VEG I - M
DOM SHOl SOil I

SAND
PUB ACC 'u 2
AD~INI DNR-E
~OPUlATION

5 MIl 4129
10 ''11 I 8446
~O"II 271329

SECCH!
METERS

PHOS-T
_ "G/L

. HPeA LAKE CLASSIfiCATION PROJECT (T14A)

•
•

"PCA LAKE CLASSIFICATION PROJECT (314A)

/TYPA/AMBNT/lAKE

77-0181 I"PL
45 54 20.0 095 00 15.0 3
LAKEI HAPLE 3 "I SV OF GUTCHES GRV
271S3 HINNESOTA T~DD

AREAl 148.7 HECTARE H 070316
HEAN DEPTHI 4.0 H HAX DEPTH: 6.4 H
21MINNL 800412

AREAl 149 HA
AV DEPTHI 4.0 M
"X DEPTHI 6"
VOLI 5.87E06 H3
LITTORALI. 46 "
DEP TH ROOTED

VEGI 2 H
DOH SHOL SOIL'

SAND
PUB ACC ,n 1
ADHIN: DNR-E
POPULATION

5 MI: 1032
10 MI: 7183
SO HI: 249083

4-1956
3-1956

1 LANDSAT TYPE: -
CHLOR INDI
SECeHI INDI
T-PHOS IND'

HI

4~

21 LK"Apr (761
22" OUAD11 LAKE OSAKIS EASI

NIP ISIP TSIS TSIC AVTSI

18.0 69 60 69 66

ECOL CLASSI
HG"T CLASS I
ROUGHFISHI
VO INDEXI
SENS IND'
RANK INDI
PROBLE"SI

COLOR
PT-CO

25

18.9 SO

147

ALK-I
HG/l

DESCRIPTION

SHORE LI 3.56 HI
USE OF SHORELINE:

FOR -" AGR - I
HUN - 1 HPSH -"

"DVELL: 14-1956
D RESORTS: 2-1956
AC/MII 103
DVELL/HI' 7
AC/DVELL: 14
VTRSHED AREA:
GEOH REG:
SLU:
LAND USE' VIR 41 HRSH

FOR 161 CUL ~31 RES
URB 01 PASTURE/OPEN

NITRO-T
~G/L

1.60049

CHLA
UGll

SECCHI
"ETERS

1.0

PHO~ -T
_JG/_L_

0.089•

•
•



1•
J,.

HPCA LAKE CLASSifiCATION PROJECT <314A)

ITYPA/A~BNT/LAKE

77-0215 OSK
45 5, 30.0 095 07 30.0 3
LAKE. OSAKIS .T nSAKIS
27153 MINNESOTA tnoD
AREA. 2734.9 HECTARE M n70316
MEAN DEPTH. 5.1 ~ HAX DEPTHa 20.4 H
21HINNL 800412

DESCRIPTION

3-1950
1 LANDSAT TYPE: 

CHLOR IND.
SECCHI INDI
T-PHOS IND.

AO VEEDS 1950
FSHICL 1963

57

AVTSI

57

TSIC

52

TSIS

62

TSIP

13160
LAKE OSAKIS WEST

N/P

LKHAP,
OUAD1a

22.2

ECOL CLASS:
"GMT CLASSI
ROUGHFISH'
WO INDEX:
SENS INOI
RANK INDI
PROBLEMS:

COLOR
PT-CO

15

58.8 SO HI

ALK-T
MG/L

155

SHORE L' 21.25 HI
USE Of SHCRELINEI

FOR -, AGR - 1
MUN - I HRSH - 1

"DWELLI 40-1950
" RESORTSI 14-1950
AC/MI: 318
DWELL,." I 6
AC /DWE LLI 54
WTRSHED AREAl
GEO" REGI
SLUI
LAND USE' WTR 161 HRSH 31

FOR 121 CUL 451 RES 31
URB 01 PASTURE/OPEN 211

NITRO-T
HG/L

1.245

CHLA
YG/L

AREA. 2735 HA
AV 0EPTH. 5.1 H
HX DEPTH' 20"
VOLa 1.39E08 H3
liTTORAL. - I
DEPTH ROOTED

VEG. - H
DOH SHOL SOIL I

GRAVEL-SAND
PUb ACC 'UO
ADHINI
POPULATION

5 HI I 1828
10 HII 5112
50 HII 196543

SECCHI
HETERS

1.7

P~OS -T
_ "GIL

0.056

•
'.
'.
•
•
•

HPCA lAKE CLASSIfICATION PROJECT <314A)

ITYPA/AMB~T/LAKE

78-0025
45 46 00.0 0~6 38 00.0 3
LAKEI TRAVERSE 1 HI NW BROWNS VALLEY
27155 HINNESOTJ TRAVERSE
AREAl 4665.2 HECTARE B 230154
~EAN DEPTH: 2.3 M MAX DEPTHI - H
21HINNL 800816

o
2662

65924

DESCRIPTION

ECOL CLA9S'
"GMT CLASSI
ROUGHFISH'
'10 INDEX.
SENS INDI
RANK INDI
PROBLEHSI

- Sf) MI

B284
ROSHOLT

6-1971 5-1962 7-1950 4
5-1971 3-1946

3 LANDSAT TYPEI 
CHLOR INDI
SECCHI IND.
T-PHOS IND'

PARTIAL VTRKLS 1971
TURBIDITY 1962
BL. GREEN ALGAE 1962
VTRKL 1947-48

LKHAP'
DUAD1'

SHORE L: 43,1" HI
USE Of SHO~ELINEI

FOR 501 AGR 501
MUN 01 HRSH 01

II DWELL. 167-1971
II RESORTSI 10-1971
AC/HII 267
DWELL/MIl 5
AC/DWELLI 51
VTR SHE 0 ARE AI

IGEOM REG I
SLU:
LAND USEI VTR -I HRSH -I

FOR -, CUL -, RES -I
URB -I PASTURE/OPEN'-I

AREA' 4665 HA
AV DEPTH. 2.3 M
~X DEPTH' 4"
VOL I 1.05EOR H3
LITTORAL.100 I
DEPTH ROOTED

VE Ga 1 H
00" SHOL SO IL.

SILT--HUCK
PUB ACC "I 2
ADMIN: DNR-E
POPULATION

5 HI'
10 MIl
50 H I I•

•

•

•

•
•

• PHOS-T SECCHI
_ HG/_L__ METERS

0.5

CHLA
UG/L

NITRO-T
HG/L

ALK-T
MG/L

COLOR
PT-CO

N/P TSIP TSIS

70

TSIC AVTSI

70



"PCA LAKE CLASSIFICATION PROJECT <314A)

/TyPA/A~BNT/LAKE

81-0014 CLR
44 05 15,0 093 29 05,0 3
LAKEl CLEAR AT WASEC.
27161 MINNESOTA VASECA
AREA: 263.9 HECTARE M 070639
.. EAN DEPTHI 4.6 M "AX DEPTH: 9.1"
21MINNL 800412

DESCRIPTION

ECOL CLASS:
"GHT CLASSI
ROUGHFISHI
\10 INDEXI
SENS IND I
RANK IND:
PROBLEMS'

6.1 SO HI

5 -1 979 6-1960
3-1979 5-1960

1 LANDSAT TYPE' 
CHLOR IND.
SECCHI INDa
T-PHOS IND:

SWIM ITCH 1979
ALGAE & VEG 1979
FSHKL <COLUMNARIS) '79
STOR" , SANITARY SEVERS
ODOR IN SUMMER 1960
ALGAE:. 1960

AREAl 264 HA
AV DEPTHa 4.6 "
MX DEPTHa 9"
VOLa 1.13E07 "3
LITTORALa 58 I
DEPTH ROOTED

'lEG I 2 H
DOH SHOL SOIL I

SAND---SAND
PUB ACC ,n 1
ADHINI CITY
POPULATION

5 HI a 1185
10 "I I 12578
~O HI: 423157

SHO~E L: 4.28 HI
USE OF SHORELINE:

FOR 10" AGR 51
.. UN 701 MRSH 15"

"DWELLa 61-1979
"RESORTS: 1-1979
AC/M I: 152
DWELL/MI: 16
AC/DWELL: 10
WTRSHED AREA:
GEOH REG:
SLU:
LAND USE: WTR 181 ~RSH 41

FOR 11 CUL 281 RE:.S 101
UR& 281 PASTflRE/OPEN 111

LKH AP:
QUADla

C2540
HERIDEN

PHOS-T
"GIL

0.149

SECCHI
"EIE~S

1.0

CHLA
UG/L

59

NI TRO-T
HG/L

1.579

ALK-T
HG/L

171

COLO~

PT-CO
20

NIP

10.6

TSIP

76

ISIS

60

TSIC

71

AVTSI

69

"PC A LAKE CLASSIFICATION PROJE:.CT (314A)

/TYPA/AMBNT/LAKE

81-009) ELY
44 10 30.0 093 41 4~.O 3
LAKE' ELYSIAN _T ELYSI_N
27161 HINNESOTA VAS~CA

AREAl 926.3 HECTARE B "70432
HEAN DEPTHa 1.9 H "AX DEPTHI 341~ H
21MINNL 800412

DESCRIPTION

6-1958
5-1958 4-19.5

2 LANDSAT TYPE' 
CHLOR IND.
SECCHI IND:
T-PHOS INDI

RE GULAR VTRK LS

HI

41
11 LKHAP: B430
8" QUAD11 ELYSIAN

NIP TSIP TSIS TSIC AVTSI

9.5 84 70 77 77

ECOL CLASS:
"GMT CLASS.
ROUGHFISHI
WQ INDEXI
SENS INDa
RANK IND'
PROBLEMS.

COLOR
PI-CO

30

45.8 SO

AlK-T
MG/L

162

SHORE LI 12.91 HI
USE OF SHORELINE:

FOR 1001 AGR 01
HUN 01 HRSH 01

"DVELLI 37-1970
"RESORTS: 0-19~8

AC/M I: 177
DVELL/M I: 3
AC/DWE:LLI 62
\lTRSHED ARE_:
GEOM REG:
SLU:
LAND USE: WTR 9' MRSH

FOR 31 CUL 74' RES
URB l' PASTURE/OPEN

NITRO-T
MG/L

2.395113

CHLA
UG/L

AREA: 926 HA
AV DEPTHI 1.9 "
~X DEPTH I 3 ..
'lOLl 1.14E07 "3
LITTORAL:l00 I
DEP TH ROOTED

'IE GI - ..

DO" SHOL SO ILa
GRAVEL-SAND

PUB ACC "I 2
'ADt4IN: CITY
POPULATION

5 MIl 1055
10 MI: 8569
~O MI: 517944

SECCHI
HETERS

0.5

PHOS -T
_.-!!G/_L_

0.252

I

I

I

•

,



82-0023
45 02 55.0 092 49 25.0 3
LAK~: LILY IN STILLWATER
27163 HINNESOTA WASHINGTnN
AREA: 21.0 HECTARE H 070537
MEAN DEPTHI 4.7 M MAX DEPTH: 13.7 M
21MIt-4NL . 800412

HPCA LAKE CLASSIFICATION PROJECT (314A)

ITYPA/AH8NT/LAKE

58

AYlSITSIC

5-1975
4-1975

1 LANDSAT TYPE: 
CHLOR IND:
SECC.HI INDI
l-PHOS IND:

"I

01
17" LK" AP : C1574
6. OUAD11 STILLWATER

NIP TSIP TSIS

~1.SI 61 54

ECOL CLASSI
"GMT CLASS:
ROUGHFISH:
WO INDEX:
SENS IND:
RANK IND:
PR08LEMS:

COLOR
PT-CO

17

1.1 SO

58

ALK-T
"G/L

DESCRIPTION

SHORE L: 1.30 HI
USE OF SHORELINEI

FOR 201 -GR O~

"UN 801 HRSH 01
"DWELLr 21-1975
a RESORTS: 0-1915
AC/HI I 40
DWELL/MIr 16
AC/DWELL I 2
VTRSHED AREAl
GEO" REGI
SLU:
LAND USEI WTR 61 "RSH

FOR 61 CUL 221 RES
URB 441 PASTURE/~PEN

NITRO-T
"GIL

1.160

1

o
161 53
37648

CHLA
UG/L

PUB ACe II
_D"INI CITY
POPULATION

1 PU e
5 MIl

10 MIl

AREA I 21 HA
AY 0 EPTH I 4 • 7 H
MX DEPTHr 14"
YOLI 9.95E05 M3
LITTORALe 73 1
DEP TH ROOTED

YEG 12M
DOH SHOL SO ILl

SECCHI
METERS

1.5

PHOS -T
_ "GIL

0.053

•

•
•

•

•

~
I•

•

•

•
•
•

HPCA LAKE CLASSIFICATION PROJECT (314_>

ITYPA/AMBNT/LAKE

82-0046 SOR
45 09 2~.0 092 48 15.0 3
lAKEr SOUARE 3 MI S OF M~RINE-ST-CR

27163 HINNESOTA WASHINGTON
AREAl 78.9 HECTARE M 070537
MEAN DEPTHI 9.5 M MAX DEPTH: 20.7 M
21MINNL 800412

5-1979
1-1'i79 4-19;)2

1 LANDSAT TYPEr 
CHLOR INDr
SEceHI INDr
T-PHOS INDI

"I

01
31 LKHAP: C1441

291 QUAD11 HARINE ON ST. CR

N/P TSIP TSIS lSIC AYl SI

22.1 51 31 31 37

ECOl CLAS'S:
"GMT CLASSI
ROUGHFISH:
'10 INDEX:
SENS IND:
RANK INDr
PROBLEMSI

COLOR
PT-CO

2

4.9 sa

121

ALK-T
HG/L

DESCRIPTION

SHORE L: 2.32"1
USE OF SHORELINEI

FOR 301 AGR 51
HUN 651 "RSH 01

a DVELL: 40-1979
fI RESORTS: 1-1979
AC/MII 84
DVELL/" I I 20
AC/DWELL I 4
'HRSHED AREA:
GEOM REGI
SLUI
LAND USE: WTR 91 HRSH

FOR 461 CUL 131 RES
URB 11 PASTURE/OPEN

NITRO-T
HG/L

0.568

1

o
1811

21480

1

CHLA
UG/L

AREAl 79 HA
AY DEPTHI 9.5 H
HX DEPTHr 21 H
YOLI 7.49E06 H3
LITTORAL: 33 1
DEPTH ROOTED

YEG r 9"
00" SHOL SO IL I

SAND-
PUB ACC fll
ADP4!NI CNTY
POPULATION

1 MI I

5 Mil
10 MIl

SECCHI
METERS

1.600025

PHOS -T
HG/L

•
•

•

•

•

•

•



82-0049 BeN
.5 08 05.0 092 48 30.0 3
LAKE& BIG CARNELIAN 4 HI S OF HARIN-ST-CR
27163 MINNESOTA WASHINGTON
A~FAI 179.1 HECTARE B 070537
MEAN DSPTHt 1.8 H HAX DEPTH: 21.3 H
21HINNL 800412

MPCA lAKE CLASSIfICATION P~OJECT <314A)

DESCRIPTION

5-1973
4-1973 4-1952

1 LANDSAT TYPE' 
CHLOR INDI
SECCHI IND:
T-PHOS INO:

HI

3'
7' LKHAPI D230

271 OUAD11 MARINE ON ST. CR

N/P TSIP .TS I S TSIC AYTSI

29.3 .7 44 48 46

ECOL CLASS:
HGMT CLASS:
ROUGHFISHI
wO INDEXt
SENS IND 1

RANK INDI
PROBLEMS:

COLOR
PT-CO

2

29.5 SO

110

ALK-T
HG/L

SHORE l: •• 60 HI
USE Of SHORELINE:

fOR 51 AGR 101
HUN 851 HRSH 01

DOWELL: "182-1973
D RESORTS: 2-1973
AC/HI: 97
DWEll/HI I 42
AC/DWElll 2
WTRSHED ARE_:
GEOH REG:
SlUt
LAND USE: VTR 111 HRSH

fOR 241 CUL 291 RES
URB 01 PASTURE/OPEN

NITRO-T
HG/L

0.557

o
2312

29251

6

CHLA
UG/L

AREAl 180 HA
AV DEPTH I 7.8 ..
HX DEPTH I 21 H
'lOLl 1 .40E 07 H3
LITTORALI 45 I
DEP TH ROOTED

'IE Gt 8 ..
DO" SHOl SOIL:

SAND
PUB ACC at 'I
ADHUU DNR-E
POPULA TION

1 P411
5 HII

10 HII

SECCHI
MEI~RS

3.1

PhOS-T
HG/l

0.019

/TYPA/AHBNT/lAKE,

•
.~

l•

•
•
•
•

HPCA LAKE CLASSIFICATION PROJECT (314A)

/TYPA/A~BNT/lAKE

82-0052 BMR
45 13 10.0 092 52 OS.O 3
LAKE' BIG "ARINE 3 HI W ~f "ARI~E-ST-CR

27163 HINNESOTA UASHINGT~N

AREA: 638.2 HECTARE H 070~37

MEAN DEPTHI 4.1 ~ HAX DEPTHt 17.1"
21HINNl . 800412

4-1979
3-1979 '3-1951

1 LANDSAT TYPEI 
CHLOR INDI
SECCHI IND I
T-PHOS IND 1

EXTREHE WATER LEVEL fLU

HI

21
11 LKHAP' B379

141 OUA01t HUGO

NIP TSIP TSIS TSIC AVT 51

27.4 S5 45 52 51

ECOL CLASS.
HGHT CLASS:
ROUGHfISH'
WO INDEX:
SENS INDI
RANK IND:
PROBLEMS.

COLO~

PT-CO
7

14.1 SO

DESCRIPTION

83

ALK-T
HG/L

SHORE L: 12.50 HI
USE Of SHORELINE:

fOR 601 AGR 101
HUN 301 HRSH 01

tI DWElLt 227-1919
tI RESORTS: 4-1919
AC/H II 126
DWELL/H I: 20
AC/OWELLt 6
WTRSHED AREAl
GEOM REG:
SLUt
LAND USE: WTR 111 MRSH

FO~ 281 CUL 331 RES
URB 01 PASTURE/OPEN

NITRO-T
HG/L

0.903

o
2811

13452

9

CHLA
UG/L

AREAt 638 HA
A'IDEPTH: 4.1 M
HX DEPTHt 17 H
YOlt 2.59E07 H3
LITTORAlt 67 I
DEPTH ROOTED

'lEG I 5 H
DOH SHOL SOIL:

SANO--SAND
PUB ACC tit 2
AOHIN: DNR-E
POPULATION

1 HI:
5 HI:

10 P4I:

SECCHI
METERS

2.8

PHOS-T
HG/L

0.033•

•

•
•

..



"PCA LAKE CLASSIFICATION PROJ~CT (314A)

5-1975 S-1960
4-1975 3-1960

3 LANDSAT TYPEa 
CHLOR INDI
SECCHI INOI
T-PHOS I NO:

HVY ALGAE LATE IN SMR
LT COLUMNARIS KILLS '75

HI

11
21 LKH AP I C756

241 QUAD1: FOREST LAKE

NIP: TSIP TSIS TSIC AVTSI

9.0 71 56 74 67

ECOL CLASS:
HGHT CLASS:
ROUGHFISHI
WO I NOEX a
SENS INDI
RANK INDI
PROBLEHSz

COLOR
PT-CO

9.5 SO

ALK-T
HG/L

DESCRIPTION

82-0054
45 17 10.0 092 Sl 3S.0 3
LAKE: BONE 6 HI S nF CHISAGO CITY
27163 ~INNESOTA WASHINGTON
AREAl 83.4 HECTARE H 070~37

HEAN DEPTHa 4.2 H HAX OEPTHI 9.8"
21HINNL 800412

SHORE La 2.90 HI
USE OF SHORELINEI

FOR 01 AGR 701
HUN 301 ~RSH 01

a DWELL: 60-1976
a RESORTS: 0-1976
AC/MII 71
DWELL/HI I 21
AC/OWELLa 3
WTRSHED AREAl
GEOM REGI
SLU I
LAND USEa WTR 61 MRSH

FOR 71 CUL 611 RES
URB 01 PASTURE/OPEN

NITRO-T
f4G/L

0.956

1

o
1513

17248

80

CHLA
UG/L

AREAl 83 HA
AV DEPTH I 4.2 M
MX 0EPTH I 10 "
VOL I 3.46E06 "3
LITTORALI 58 I
DEPTH ROOTED

VE GI 2"
DO" SHOL SO III

SAND--SAND
PU8 ACC "I
ADMHU CNTY
POPULATION

1 MIl
5 ,..11

10 MIl

SECCHI
METERS

1.3

PHOS-T
"GIL

0.106

ITYPA/A"8NT/LAKE

I
I
.l.

.~

I
J

1.
1

i.
i
j

1.
I
je
1
I
I

•

•
•
•

HPCA LAKE CLASSIFICATION PROJECT C314A)

ITYPA/A"BNT/LAKE

82-0101
45 01 15.0 092 56 25.0 3
LAKEI DEHONTREVILLE 1 HI SW OF PINE SPRNGS
271b3 MINNESOTA WASHINGTON
AREAl 56.8 HECTARE H 070320
"EAN DEPTHI 2.5 H HAX DEPTHI 7.3"
21MINNL 800412

ECOL CLASS:
HGMT CLASS:
ROUGHFISH:
wO INDEX:
SENS INO:
RANk INDz
PROBLEMS:

8.5 so HI

5 -1 97 9 7-19 61
4-1~79 6-1961

1 LANVSAT TYPE: 
CHLOR INDa
SECCHI INO:
T-PHOS INDz

WTRKLS & SHRKLS 1979

•
•
•
•
•
•

AREAl 57 HA
AV DEPTHI 2.5 M
MX DEPTH I 7"
VOL I 1.44 E06 " 3
LITTORALa 90 I
DEP TH ROOTED

VEG: 5"
DOH SHOL SO ILl

SA NO--SAND
PUB ACC 10 1
ADHINI
POPULA lION

1 f4II 0
5 HII 26693

10 f4II 429796

DESCRIPTION

SHORE La 3.30"1
USE OF SHORELINEz

FOR 201 -GR 01
HUN 801 HRSH 01

a OWELLI 47-1979
a RESORTSz 0-1979
AC/HI: 43
DWELL/HI: 14
AC/DWELL: 3
IdTRSHEO AREAl
GEOH REG:
SLU:
LAND USE: WTR 41 HRSH 01

FOR 121 CUL 191 RES 201
URB 11 PASTURE/OPEN 431

LKHApa
QUA01a

C1095
WHITE BEAP LAKE

•
PHO~ -T

MG/L
0.040

SECCHI
HETERS

1.7

CHLA
UG/L

21

NITRO-T
HG/L

1.312

ALK-T COLOR N/P TSIP TSIS

52

TS IC

60

AVTSI

57



Je
I

I
I.
I

MPCA LAKE CLASSIFICATION PPOJ£Cl (314A)

ITYP~/A~BNT/lAKE

82-0104
45 00 5~.0 092 ~5 2~.0 3
LAK£I JANE 3 HI Sv or PINE ~PRNGS

27163 MINNESOTA VASHINGTON
AREAl 64.3 HECTARE & 070320
MEAN DEPTH: 3.3 H MAX DEPTH: 9.1 H
21MINNl '800412

DESCRIPTION

5-1975 S-19~6

4-1975 4-19~6 4-1950
1 LANDSAT TYPEI 

CHLOR INOI
SECCHI INOI
T-PHOS INOI

COLUMNARIS FSHKL 167

47

AYTSI

48

TSIC

41

TSIS

52

TSIP

0233
WHITE BEAR LAKE

N/P

LKMAPI
QUA011

25.9

ECOL CLASSI
HGMT CLASSa
ROUGHFISHI
va INDEXa
SENS INOI
RANK INOI
PROBLEMSI

COLOR
PT-CO

10

9.9 SO HI

80

ALK-T
HG/L

SHORE II 2.25 MI
USE OF SHORELINEI

FOR 10" AGR 701
HUN 201 "'RSH 01

a OVELLI 43-1975
a RESORTSI 0-1975
AC/MII 71
DVELL/MI I 19
AC/DWELLI 4
VTRSHED ARE.I
GEOM REGI
SLUI
LAND USEI VTR 61 MRSH 01

~OR 101 CUL 25" RE:S 181
URB 11 PASTURE/OPEN 391

NITRO-T
"'G/L

0.7006

CHlA
UG/L

AREA I 64 HA
AY DEPTHI 3.3 ...
MX DEPTHI 9 M
YOll 2.10E06 H3
II TTORALI 69 "
DEPTH ROOTED

VE GI 6 H
OOM SHOl SO III

SILT-SAND
PUB ACC 'UO
AOMINI
POPULATION

1 MI I 0
5 MIl "5382

10 MIa 116334

SECCHI
METERS

3.8

PHOS -T
; ;. HG/l

0.027

I.

; "•j'.

•
•

HPCA lAKE CLASSIFICATION PROJECT <314A)

ITYPA/AHBNT/LAKE

82-0106 ELMO
44 59 05.0 092 53 00.0 3
LAKEI ELMO IN LAKE ELMO
27163 MINNESOTA WASHINGTON
AREAl 127.9 HECTARE H 070320
"EAN OEPTHI15.9 M MAX OEPTHI 38.7 M
21 ... INNL 800412

5-1971 5-19~7

4-1971 3-1957 2-1948
1 LANDSAT TYPE:I 

CHLOR INOI
SECCHI INO I
T-PHOS IND I

SHRKL 1950

HI

01
121 LKMAPI C1390
311 QUAD11 LAKE: ELMO

N/P TSIP TSIS TSIC AVTSI

32.0 55 46 53 51

ECOL CLAS'SI
HGHT CLASS:
ROUGHFISHI
va INDEXI
SENS INOI
RANK INOI
PROBLEMSI

COLOR
PT-CO

2

13.5 SO

DESCRIPTION

106

ALK-T
MG/L

SHORE LI 3.20 HI
USE OF SHORELINEI

FOR SOl .GR 201
HUN 30" "'R~H 01

a DVELLI 71-1971
"RESORTS: 1-1971
AC/MII 99
DVELL/"'I: 24
-C/DVE:LLI 4
VTRSHED AREA:
GEOM REGI
SLUI
LAND USEI VTR 31 MRSH

FOR 61 CUL 421 RES
URB 51 PASTURE/OPEN

NITRO-T
MG/L

1.08810

CHLA
UG/L

AREAl 128 HA
AV OEPTHllS.9 ...
MX DEPTH I 39 M
YOLI 2.03E07 M3
liTTORALI 21 "
DEPTH ROOTED

VEG 15M
DOH SHOL SOILa

HARL-MARL
PUB ACC 'II 1
AD ... INI
POPULATION

1 MI I 0
5 "'11 1987

10 MIl 114531

SECCHI
METE:RS

2.6

PHOS -T
MG/L

0.034•

•
•

•
•

•
•



•
82-0167 WBR

45 04 40.0 092 ~9 00.0 3
LAKE: WHITE BEAR iN WHITE BEA~ lAKE:
27163 HINNESOTA WASHINGTON
AREAl 1046.0 HECTARE" 07032~

MEAN DEPTHI 5.4 '" "AX DEPTH: 2~.3"

21HINNl P00412

/TYPA/AHBNT/LAKE

"PCA lAKE CLASSIFICATION PPOJECT <314A)

47

AVTSI

48

TSIC

4-1979 4-1969 4-1954
3-1979 ~-1969 3-1954

1 LANDSAT TYPE: 
CHLOR IND:
SECCHI IND:
T-PHOS IND:

86-0090 BF
45 10 00.0 093 53 00.0 3
LAKE: BUFFALO AT BUFfALO
27171 HINNESOTA WRIGHT
AREA: 611.1 HECTARE B 070318
HEAN DEPTH: 4.4 H ''fAX DEPTH: 10.1"
21HiNNl P00412

HI

01
281 LKH AP I 8469
211 OUAD1: WHITE BEAR lAKE

N/P TSIP TSIS

40.0 49 45

ECOL CLASS:
"GHT CLASS:
ROUGHFISH:
wo INDEXI
SE~S IND:
RANK IND:
PROBLEHSI

COLOR
PT-CO

7

10.9 SO

101

ALK-T
HG/l

DESCRIPTION

SHORE la 11.10 HI
USE OF SHORElINEI

FOP 31 AGR 01
HUN 971 MRSH o~

"DWELL: 486-1969
II RESORTSI 0-1969
AC/M I: 233
DWELl/"I: 44
AC/DWELLI 5
WTRSHED AREAl
GEOH REGI
SLUI
LAND USEI WTR 171 ~RSH

FOR 161 CUL 91 RES
URB 101 PASTURE/OPEN

NITRO-T
"'GIL

0.8796

CHLA
UG/L

AREA: 1046 HA
AV DEPTH: 5.4 "
'U DEPTH I 25"
VOL: ~.50E07 "3
liTTORAL: 54 ,
DEPTH ROOTED

VEG: 5"
DOH SHOl SO Il:

SAND-SAND
PU8 ACC In 2
ADHINI CITY
POPUlA liON

1 MilO
5 '" I I 37226

10"11 125341

SECCHI
"ETERS

2.9

PHOS -T
"G/l

-0.022

MPCA lAKE CLASSIFICATION P~OJECT <314A}

/TYPA/AMBNT/lAKE

•
•

"

i:
,j,j',.

,;.
.!:.

'.
ECOL CLASS: 6-f976'5-1953
"GMT CLASS: 5-1976 4-1953
ROUGHFISH:69-7 LANDSAT TYPE: -
WO INDEX: CHLOR IND:
SE~~ IND: SECCHI I~D:

RANK INDI T-PHOS IND:
P~08lEMS: WTRKLl1964-65,69-70

ALGAE BL"S

42.7 SO "I

•
•
•
•
•
•

AREA: 611 HA
AV DEPTH: 4.4 H
"X DEPTHI 10"
VOL: 2.70E07 "3
liTTORAll 50 ,
DEP TH ROOTED

VEG: 2 H
DO" SHOL SOIL:

SAND-GRAVEL
PUB ACC II: 2
ADMIN: CNTY
POPULATION

5 MIl 5401
10 "I I 14780
50 HI: 2071413

DESCRIP TiON

SHORI: LI 6.~0"1

USE Of SHORELI~E:

FOP 601 AGR 01
HUN 401 MPSH OS

"DWEll: 83-1976
II RESORTS: 0-1976
AC/"I: 252
'DWElL/"I: 14
AC/DWElL: 18
WTRSHED AREAl
GEOM REG:
SLU:
LAND USE: WTR 131 HRSH 51

FOR 71 CUt 521 RES 41
URB 41 PASTURE/OPEN 141

LKHAP:
OUAD1:

B127
BUFFALO-l~

•
PHOS -T

_J1G/_L_
0.353

SECCHi
"ETI:~S

1.2

NiTRO-T



86-0134 ""PL
4S 13 40.0 093 ~7 30.0 3
lAKEI HAPll AT MAPLE lAKE
27171 MINNESOTA VRIGHT
IREA: 314.4 HECTARE H 070318
~EAN DEPTH: ).7 H "AX DEPTHI 23.2"
21HINNL 800412

DESCRIPTION

~PCA lAKE CLASSIFICATION PROJECT <314A)

4-1«J79
3-1979

2 LANDSAT TYPEI 
CHLOR INDI
SECCHI INDI
T-PHOS INO:

ALGAE BLHS 1979

HI

51
161 LK"API Bl00

81 OUA011 BUFFAlO-15

NIP TSIP TSIS TSIC AVTSI

21.8 66 51 46 54

ECOL CLASSI
"G" T CLASS:
ROUGHFISH:
va INDEX:
SENS INO:
RANK INO I
PROBLE"S:

COLOR
PT-CO

2

4.9 SO

137

ALK-T
'1(~ IL

SHORE L: 9.10 "I
USE OF SHCRELINE:

FOR 101 AGR 51
HUN 851 "RSH 01

a DVELLI 300-1979
a RESORTS: 0-1979
AC/"II 8~

DVELL/HI: 33
AC/OVELl: 3
VTRSHED AREAl
GEO" REGI
SLU:
LAND USEI VTR 201 "RSH

FOR 11 CUG 441 RES
URB 41 PASTURE/OPEN

NITRO-T
HG/L

1.5c;3

CHLA
UG/L

AREAl 314 HA
AV DEPTHI 5.7 "
"X OEPTHI 23 ..
VOll 1.79E07 "3
llTTORAll 51 I
DEPTH ROOTED

VEGa 5"
DO" SHOl SOIL:

SIlT---t"UCK
PUB ACC Irt 1
AD" IN I "NOOT
POPULATION

5 "11 3240
10 "II 15886
~O "I I 1989406

SECCHI
"ETERS

1.9

PHOS-T
i _J!.ilL

0.073

ITYPA/AHBNT/lAKE

•
•
•

•

•

•

•
•

•

•

•
•
•

"PCA LAKE CLASSIFICATION PROJECT <314A)

ITYPA/A"BNT/LAKE

86-0233
45 19 1~.0 094 02 15.0 3
LAKEI SUGAR 2 "I NV OF SILVEP CRK
27171 MINNESOTA VRIGHT
AREA: 372.3 HECTARE M 070317
~EAN DEPTH: 7.3 H "AX DEPTHI 19.2 ..
21MINNL 800412

AREAl 372 HA
AV DEPTHI 7.3 "
"X DEPTHI 19"
VOLI 2.70E07 "3
liTTORAL: 43 I
DEP TH ROOTED

VEG ISH
DOH SHOL SOIL:

HUCK-GRAVEL
PUB ACC a I 2
ADHIN: ONR-E
POPULATION

5 "I: 11 09
10 HI I 11008
50 ~Iz 1532346

4-1976
2-1976

1 LANDSAT TYPEI 
CHLOR INDI
SECCHI HID:
T-PHOS INoa

HI

51
161 LKHAP: B327
111 OUA011 ANNANDALE

N/P TSIP TSIS TSIC AVTSI

10.0 65 45 55

ECOL CLASS:
"GHT CLASS:
ROUGHFISH:
vO INDEXI
SENS INOI
RANK INOI
PROBLEMSI

COLOR
PT-CO

9.3 SO

DESCR IP TION

173

ALK-T
"GIL

SHORE L: 13.70 HI
USE OF SHORELINE:

FOR 801 AGR 201
HUN 01 HRSH 01

a OVELLI 298-1976
a RESORTS: 3-1976
AC/MI: 67
DVELL/HI: 23
Ac/DVELLa 3
,nRSHEO AREA a
GEOH REGI
SLUt
LAND USE: "TR 131 MRSH

FOR 101 CUL 421 RES
URB 01 PASTURE/OPEN

NITRO-T
MG/L

0.700

CHLA
UG/L

SECCHI
"ElERS

2.9

PHOS-T
_JiiL_L_

0.070•
•
•
•

•
•

-~-~-----~--~----------~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



•,.
•'.

MPCA LAKE CLASSIFICATION PROJ~CT «314A) 86-0252 CL
45 18 50.0 094 07 30.0 3
LAKE: CLE,GRWATER-WHOL LK 1 HI N OF ANNAND_LE
27111 ~INNtSOTA WPIGHT
ARfA: 1287.7 HECTARE H 070311
HEA~ DEPTH: 6.1 H MAX D~PTH: 22.3 M
21HINNL 800412

DESCRIPTION

4-1914 4-1962
3-1914 3-1962

1 LANDSAT TYPE: 
CHLOR IND:
SECCHI IND:
T-PHOS IND:

SUM TULLIBEE KILL 1974

"'I

31
11 LKMAP: C719

141 OUAD1: SOUTH HAVEN

N/P TSiP . TSI S TSIC AVTSI

25.2 64 52 10 62

ECOL CLASS:
"GMT CLASS:
ROUGHFISH:
WO INDEX:
SENS IND:
RANK IND:
PRO&LEMS:

COLOR
PT-CO

21

51.8 SO

_LK-T
MG/L

142

SHORE L: 11.25 HI
USE OF SHORELINE:

FOR 15' AGR 0'
HUN 15' MRSH 101

II DWELL: 343-1914
D RESORTS: 4-1974
AC/HI: 184
DWELL/HI: 21
AC/DWELL: c;
WTI~ SHED ARE A:
GEOM REG:
SLU:
LAND USE: WTR 141 ~RSH

FOR 161 CUL 441 RES
URB 2' PASTURE/OPEN

NI TRO- T
"GIL

1.63653

CHLA
UG/L

~REA: 1288 HA
AV DEPTH: 6.1 M
HX DEPTH: 15 M
VOL: 1.12EOl M3
LITTORAL: 46 I
DEPTH ROOTED

VE G13M
DOM SHOL SO IL :

SAND-GRAVEL
PUB ACC II: 1
_DMIN:
POPULATION

5 M1& 2343
10 MI: 10281
50 MI: 1354883

SECCHI
METERS

1.1

PHOS -T
MG/L

-0.06-5-

•
•

•
•

•

'.
•
•
•

MPCA LAKE CLASSIFICATION PROJECT «314A)

/TYPA/AHB~T/LAKE

86-0263 COK
45 07 00.0 094 10 00.0 3
LAKE:: ICCKATO 1 HI N (IF COKATO
27171 MINNESOTA VRIGHT
AREA: 220.1 HECTARE H 070318
MEAN DEPTH: 7.6 M MAX DEPTH: 15.8 H
21MINNL 800412

ECOL CLAS'S:
HGMT CLAS~:

ROUGHFISH:
WO INDEX:
SENS INDI
RANK INO:
PROBLEMS:

41.2 SO t4I

•
•
•
•
•
•

_REA: 220 HA
AV DEPTH: 1.6 M
MX DEPTH: 16 M
VOL: 1.68E01 M3
LITTORAL: 14 I
DEPTH ROOTED

VE G: 2 H
DOM SHOL SOiL:

SAND--MUCK
PUb ,GCC II: 1
ADMIN: CNTY
POPULATION

5 HI: 24b9
10 HI: 10294
50 HI: 1519336

DESCRIPTION

SHORE L: 4.25 MI
USE OF SHORELINE:

FOR 10" AGR 7~1

MUN 151 "RSH 01
DOWELL: 42-1971
" RESORTS: 2-1971
AC/HI: 128
DWELL/HI: 13
AC/DWELL: 10
WTRSHED AREA:

IGE OH REG:
SLUt
LAND USE: VTR 5" ~RSH 11

FOR 11 CUL 781 RES 21
URB 31 PASTURE/OPEN 101

3 -1951
2 LANDSAT TyPE: -

CHLOR INO:
SECCHI INO:
T-PHOS IND:

ALGAE BLHS 1971

C2539
COKATO-15

•
CHLA NITRO-T ALK-T COLOR NIP TSIP TSIS TSIC AVTSI



45 20 00.0 094 10 00.0 3
LAKEI CAROLINE 1 HI N OF SOUTH HAVEN
27171 HINNESOTA WRIGHT
AREAl 47.1 HECTARE M 070317
HEAN DEPTH: 5.0 H HAX DEPTHI 13.1 H
21HINNL 800412

DESCRIPTION

4-19~7

3-1957
3 LANDSAT TYPEI 

CHLOR IND:
SECCHI IND:
T- PHOS IND I

HI

21
41 LK" AP: C780

21" QUAD11 ('LEAR"ATER

NIP TSIP ISIS TSIC AVTSI

26.1 73 63 73 70

ECOL CLASSI
HGHT CLASSI
ROUGHFISHI
"0 INDEXI
SE'4S IND I
RANK INOa
PROBLEMSI

COLOR
PI-CO

25

1t).9 SO

250

ALK-T
HGIL

SHORE LI 3.20 HI
USE OF SHORELINEI

FOR -" AGR - I
MUN -" HRSH -"

I DWELLa 13-1980
"RESORTSI 0-1957
AC/HII 36
DWELL/HII 4
AC/DWELLI 9
WTRSHED AREAl
GEOH REGI
SLUI
LAND USEI WTR 5" HRSH

FOR 341 CUL 34" RES
URB 11 PASTURE/OPEN

NITRO-T
MG/L

3.05011

CHLA
UG/L

AREAl 47 HA
AV DEPTHI 5.0 M
MX DEPTHI 14 M
'lOLl 2.36E06 .. 3
LITTORALI 49 "
DEPTH ROOTED

VEGI 2 M
DO" SHOL SOIL a

"UCK--
PUB ACC 110
AD"INI
POPULATION

5 "II 1974
10 MIl 9335
50 Ptl I 823520

SECCHI
METERS

0.8

PHOS-T
i ~ "GIL

0.111

•
'.

"PCA LAKE CLASSIFICATION PROJECT (314A)

ITYPA/AMBNT/LAKE

86-0282
45 18 30.0 094 14 40.0 3
VAKEI LOUISA 1 HI E OF KIHBALL P'IE
27111 HINNESOTA "RIGHT
AREAl 60.1 HECTARE M ~70311

HE_N DEPTHI 3.8 H ~AX DEPTHI 13.1"
21MINNL 800412

DESCRIPTION

6-1976 4-1958
~-1976 3-1958

2 LANDSAT TYPEI 
CHLOR INDI
SECCH lIND I
T-PHOS INDI

WTRKL 1976
ALGAE BLMS 1976

MY

21
~I lKMAP: C775

221 QUAD1: KIf4BJ.LL

NIP TSIP T<)IS TSlC AVTSI

9.9 90 63 76 76

ECOL CLASSI
HGHT CLASS:
ROUGHFISHI
"0 INDEXa
SENS INDI
RANK INDI
PROBLEMsa

COLOR
PT-CO

30

9.6 SO

226

ALK-T
"GIL

SHORE LI 3.56 MI
USE OF SHORELINEI

FOR 801 AGR 20"
MUN 0" HRSH 01

D DWELLa 48-1976
"RESORTS: 2-1976
AC/MII 42
DWELL/HI: 17
AC lOWELL: 2
WTRSHED AREA:
GEOH REG:
SLU:
LAND USE: WTR 51 HRSH

FOR 331 CUL 321 RES
URB 11 DASTURE/OPEN

NITRO-T
"GIL

3.73798

CHLA
UG/L

AREAl 60 HA
AV DEPTHI 3.8 "
"X DEPTHI 14 H
VOLa 2.29E06 H3
LITTORALI 61"
DEPTH ROOTED

VEGI 2 M
DOH SHOL SO IL I

SANO---SAND
PUB ACC 110
_OMINI
POPULATION

~ MIl 1723
10 MI I 8857
50 Mil 737723

SE.CCHI
METERS

0.8

PHOS-T
MG/L

0.378

•
•

•

•

•

•



•
86-0291

45 16 30.0 094 1~ 25.0 3
LAKE: SCOTT 2 MI S" OF SOUTH HAYEN
27171 MINNESOTA "PIGHT
AREA: 37.2 HECTARE e "70317
MEAN DEPTH: 3.2 H MAX DEPTH: 7.n M
21HINNL 800412

DESCRIPTION

"PCA LAKE CLASSIFIC_TION PROJlCT C314A)

6-1976
5 -1976

3 LANDSAT TYPE: 
CHLOR IND:
SECCHI INDI
T-PHOS IND:

MI

41
11 LKM AP : C1246

231 QUAD1: KIHBALL

N/P TSIP . lSI S 'TSIC AYISI

4.2 93 59 55 69

ECOL CLAgS:
"G"T CLASS:
ROUGHFISH:
"0 INDEX:
SENS IND:
RANK IND:
PROBLEMS:

COLOR
PT-CO

33

4.4 SO

310

ALK-T
HG/L

SHORE L: 1.7 MI
USE OF SHORELINE:

FOR 60. AGR 201
MUN O' MRSH 201

II DWELL: 10-1980
II RESORTS: 0-1976
AC/MI: 54
DWELl/M I: 6
AC/DWELL: <,
IHRSHED AREA:
GEO" REG:
SLU:
LAND USE: VTR 71 HRSH

FOR 50. CUL 131 RES
URB 01 PASTURE/OPEN

NITRO-T
HG/L

2.05012

CHLA
UG/L

AREA: 37 HA
AY DEPTH: 3.2 H
MX DEPTH: 7 ..
YOL: 1.03E06 M3
LITTORAL: 64 I
DEPTH ROOTED

YE GI - M
DO" SHOL SO IL :

SILT-SAND
PUB ACC 11:0
ADMIN:
POPULATION

5 MI& 1723
10 MI: 8857
SO MIl 740568

SECCHI
METERS

1.1

PHOS -T
_ MG/L

0.486

ITYPA/AM8NT/LAKE

•
•

•

-

i•

18

1
I:.
I .

-j .I-1.

•
•
•
•
•
•
8

•
8

•



APPENDIX C



S T A T J S l J
[ _ l • h • L , S I S S , S 1 E .. 12t~6 ~~ND"J DEClNBlR 14. 1~81

"peA LAkE Cl.SSlrIC~T,ION PROJECT (314A)
PHASE I 157 LH,FS (1970-1980)

€'BS l ~ecE 10 p1 SD tMl~ P4T AUC COLOR LGPT LGSD lGCHL_ NT_Pl C lSIP lSI!. tC;IC -'lSi

1 12-0042 1.t'13 1.1 22 1.1., b1 38 -1.0809 -0.0~t91 1.)..242 21.01iCl p bl.810 63.2155 ,.0.'1231 64 ••'2.
2 12-0045 0.062 0.9 10 2.482 1~4 ..8 -1,2076 -0."4~16 1,&4!)10 4a.032;. P 63,663 61.5182 12.2711 6~.819b

3 12-0015 0.118 0.6 12 1,613 67 -0.9666 -0,~21R5 1.07918 14.935£ T 71,666 61.!610 54 ,~169 66.6681
4 13-0359 «h126 2.3 55 1.49 ... 185 75 -0.8996 0,36173 1.74036 11.82 ~4 T 73.8a9 ..1.9918 69.9119 63.9330
5 13-0381 0.035 2.4 10 0.8'2 183 10 -1,4559 0.38021 1,00000 24,0571 P ~~.418 61.3"'5 )3.11586 51.9970
.6 13-0312 0.5S2 1.0 31 16b -0.2581 o.noooo 1.691~6 N 9S.191 60.nOOn 64.&81' 13.1596
7 13-0675 N
I 03-0516 0.023 3.3 , 0.958 251 2 -1.6383 0.51851 ...60206 ".6522 P '~.364 42.7e,~6 4'.1995 45.4530., 06-0':152 0.162 1.1 25 1,755 16" -0.1"7 0'''''39 1.~~194 10.446' T lth038 Sa.6266 62.1112 66.2806

11 11-0144 0.061 0.8 33 1.762 170 " -1,1139 -0.09691 1.)1851 26.2985 P 6'.182 63.215S 6'.9001 64.2993
11 01-0041 0.018 O.~ 2.89S 95 -1.1')7'1 -0.30103 37.11 ) .. P 66.91_ 69.9883 68.6810
12 .17 -0 OS3 o.oso 0.9 15 1.515 lt3 2n -1.J01Ci -0 .n6 ~16 1,1760'1 30.3~00 P 60.561 61 .! 182 )7.1661 59.1485
13 11-1154 0 ....4. 1.5 20 1.565 140 £, -1.3979 0.1160(j 1,30103 39,1250 P 51.344 56.1512 ~9.~8«J1 51.1630
14 18-112t. 0.134 0.1 35 2,733 142 £1 -0 .872 ~ -0.15690 1,54401 20.3955 P 16.711 65.')91 65.4180 68.464.
15 11-1019 0.034 2.8 4 0.97!> 135 8 -1.4685 0,44116 0.60206 28.6165 P S5.000 45.1632 44.1~95 '8.1210
16 10-0019 0.039 1.1 81 -1.4089 0.00000 N 56.919 60.0000 58.6893
17 11-0159 0.068 1.1 32 1.66~ 162 11 -1.3188 0.0' 139 '1,50515 34.6250 P 59.913 ~8.6266 64.5~a9 61.0661
18 1~-0015 0.319 0.5 103 3.813 183 25 -0.6214 -0,301n3 2.01284 1&).0607 , 8\f.169 6~ .9883 16.1661 18.6081
1Y 19-0021 0.156 0.1 19 1.610 10 26 -O,806~ -0.15 .. 90 1,27875 10.320~

, 16.969 65.1391 59.4849 67.191\>
20 19-0026 0.151 1.4 43 1.087 132 -1.3010 0.1'613 1 .63341 21.7600 P 60.561 55.1514 61.4914 61.01ft1
21 1\f-I 021 0.137 1.1 11 1.315 141 9 -1.'31b 0.230'5 1,0"39 37.1622 P )6.219 52.3)36 54.1234 54.2321
22 "9-Ift51 ••0~2 3.1 , 1.541 9~ 21 -1.49'~ 0.56821 0.60206 48.3437 P 54.126 4 ...1469 44.1995 46.6906
23 19-1165 «h029 1.0 4 0.907 88 22 -1.5316 0.41712 0.60206 J1.215~ P 52.106 44.16'il 4'.1995 .'.0250
24 21-0051 1.306 0.6 150 3.294 21G ,5 -0, ~143 -0.39794 2,17609 10.1641 l 86.684 73.2131 19.1543 19.8801
2~ 21-0053 0.252 0.4 153 3.t40 1b 0 «'0 -0.')986 -0,3~79' 2 .184 6~ 12,4603 T 83.884 11.~031 19 .~486 19.1122
26 21-1054 0.025 1.8 11 0.8S1 170 10 -1.~"21 0,2)521 1.06139 3 4.2800 P ~0.566 51.5301 54.123' 52.'132
27 2'-0056 0.025 2.1 8 0.680 161 7 -1.6"21 0.32222 1),90J09 27,2000 P ~0.566 69.30.1 SO.9993 50.2914
28 21-0151 0.019 2.3 6 0.18' lB 3 ~ -1.121~ 0.36113 0.17815 41.2632 P ..6.~04j, 41.9918 68.1112 41.594,.
2'1 .21-n016 0.028 2.1 20 0,R3~ 167 7 -1.55~8 0,'3136 1,~0103 29.7500 P ~2.200 65.t-812 59.9881 52.6253
!O i1-00.. et 0.025 2.8 6 0.851 190 1 -1,6021 f .4' 716 '.17815 34.2800 P SO.566 4 ).1632 48.1112 41.\f68.
~1 21-0081 0.385 1.2 250 4,513 140 22 -0."45 -0.69891 2.39794 11.7221 , 8«;.996 83.1920 84.7655 85.9846
32 21-0083 0.031 2.6 8 0.169 185 2 -1.4318 0."'91 ",90JO 9 20,1838 f ~b.219 66.2311 ~0."993 51.'49"
33 21-0092 C.'58 1.8 11 1,132 193 1 -1,2366 0.25~27 1.04139 19,511£ T 62.102 5'.~300 ~4191~34 56.118)
~, 21-0123 0.031 3,5 S 0.192 200 6 -1.5n86 0.5 ..401 0.69897 25.5486 P S3.668 41.9411 46.3886 41.334.
35 21-0216 0.100 1.3 89 2.611 21, ,5 -1.0ftOO 0,11394 1.9.93" 26.1100 P 10.551 56.2193 76.6~35 61.136~

36 24-01' 4 1.600 0.4 361 1 n,216 189 _ 0,20" -0.3~79' 2.55751 6.3850 N 110.531 73.2031 '8.3699 91'.19136
31 24-0018 I.30~ 0.3 192 6.850 18) -0.5100 -0.52288 2.28330 22.0065 P 86.825 n .3692 82.1161 82.1161
38 24-01'4 0.176 0.2 2J1 4.185 160 ~n -0.1545 -0.6lr897 2,j6~61 23.77b4 P 78,108 83.1920 ,1.9'i01 81.\0635
39 2 ~-O 011 •• 220 0." 29 3.190 14! :>1 -0.6516 -0,04~76 1.4b2&0 14.5000 1 81.926 61.5182 63.6332 69.0256
'I 26-0002 1.053 0.6 2' 1.837 291 4::n -1.27';)7 -0.2218S 1.38021 34.6604 P 61.402 61.3610 61.1761 "3.5131
61 26-0091 1.029 0,8 ., 0.920 201 6 -1,5376 -0. "9691 !),CJ)42' 31.1241 P 52.706 63.2155 ~2 .1548 56.0256
'2 21-0004 0.et51 0.8 19 0.715 <'4 £0 -1.2441 -0.0"691 1.27875 12.5434, T 62.451 63.2155 59.4849 61.1111
'3 27-0614 1.6 (1.20412 N SJ.2212 53.221l-, ~1-0 016 0.1'2 ~.3 ';) 1,J70 111 5 -1.3168 0.36173 1).69891 32.6190 P ~8 .047 .1.9918 66.3886 5".8112
45 27-0f"9 0.062 1.0 65 1.810 .CJ 4 -1.2076 o.noooo 1.&1791 29.193~ P 63.663 60.nOoo 71.5~01 65.0113
46 2 i-I) 031 0.055 2.1 13 1,32(' 112 -1,7596 0.32222 1.11394 2... 0000 P 61.936 ..9.30151 55.. 1622 55.668.,
41 21-0035 0.065 ~.5 19 -1.1~11 0,3"794 1,27875 N 64.345 '6.7"63 ~9 .'849 56.8153
4~ 27-0031 0.(7) 0.9 51 1,640 127 :"7 -1.1?49 -0 en, ~ 76 1,70757 21,86b7 P 66.408 61.51h2 69,1112 65.6992
4<' 27-0038 0.1'36 1.~ 13 1~5 14 -1.4702 0.11394 1.1139' N ~b.604 56.7193 ~5 .1b2l 56.195~

!.O 27-0039 0.037 :1,Y 16 11? 11 -1.4318 0,27875 1.20"2 N 56.219 50,7509 ~7.7c;91 54.9231
Sl ~7-0040 O,08~ 0,8 48 104 -1.1)706 -0,0"691 1.68124 fie 68.213 63.2155 68.57'-5 66.b683
52 27-0642 0,137 0,9 57 1.440 '1r ;7 -(\,863.3 -0, 04 ~ 76 1.75581 10,5109 T 7~. n96 61.5182 70.2623 68.958\>
53 27-00.7 O.Ob9 4.1 4 O.~27 bl 10 -1,ft506 0.61218 0.60206 5,9213 N 68.876 J9,t.-677 ".1~95 5",9145
54 21-00'lJ 0.095 :1 8 ~QO 60.9231 60.1561



~pr' lA~( [lASSttJ("JO~ DROJECI (J14j)
",fA 5£ I 1~7 UDkE~ OC,7f'-1<J&1l )

Ol~ LAKE 10 " ID t"lA Nt Al~ [<,tOIt lCPt lr,Sr l Cr:Hla tf'_Pl C fSIP tSIS ISIC A"SI

5~ 21-1162 Ch1'2 3.1 159 1,-, -".1161 b.'7712 C.201'0 .. 7-'.963 ".t6~1 .1.316" 6'.1521
56 21-0.067 0.107 ·,.4 20 1.~71 155 22 -n.c,7"t 0.1'613 1.30103 ".7383 t 11.532 55.151' 5-'.9.81 62.2239
57 21-1071 I."" 2.' 13 -1.~n9b 1.'''2'0 1 .1139' N ~".171 ".657~ ~5.16~1 53. )6325. 21~III' '."'0 3.2 6 1.18e; "0 1 -1.397'7 0.51')~15 0.17815 19.6250 T 57.3" 4J.2390 '8.1712 .'.~866
~~ 21-1106 '.07t 1.6 61 1.612 1" 1«, -1.1192 0.1'613 1.826ftl 21.210~ p 66.59~ 55.1516 71.8..... 6'.5329
61 21-1111 0.052 1.3 43 1.~39 151 e.C -1.28'0 0.11)9' 1.63341 29.)962 p 61.111 56.21~) 67.'97' 61.6165
t1 21':0118 O.O'~ 1.0 13 1.115 15, 11 -1.3'6b o.onODO 1.11396 38.1111 0 5C1.042 60.""01 ~~.16il ~1.2611

62 27-0133 1.1'55 1.4 29 1.'86 125 15 -1.2596 (;.14613 · 1.'6,60 21.01Pl P 61.936 5,.1514 6J.~l.)2 60.24't
~6~ 21"'1131 ,.'U5 5.6 , 0.799 133 -1 .b23 <J 0.13239 0.60206 53.2667 p 'J.200 ],.6991 .'.19C,5 ,1.']2'
66 27-0176 1.'75 1.1 51 2 .16" 11~ 26 -1.12''1 f.n")9 1.70757 28.8800 p 66.'1'1 51.6266 69.1712 66.135]
6~ ]6-1179 '.'27 i.5 8 1 .121 166 6 -1. ~"'I6 0.3979' 1.90309 ".~'85 P ".676 46.7'63 5' .9C,'13 ..' ••238
66 3'-1"1 '.111 2.8 10 1 .2 n2 310 oJ -1.!»"~6 0."71~ 1.noooo 38.77'2 p 53.668 '5.1632 51.Ut16 5'.6132
61 36-1154 0..... 1.5 38 1.686 116 211 -1.096~ 0.116 ..9 1.51971 21.0750 0 61.3]9 5'.1572 66.2141 62.~~36

f' 36-It6' i.695 1.5 t21 2.961 248 ·~t n.j911 -G. 3.. ,0 3 2.08219 1.1861 .. 1".9" 69.9813 77.6467 11.1\02'
t.~ 34-1111 1.039 2.3 9 1.238 160 12 -1.'089 b.36113 0.9~'24 31.1'36 P 56.979 67.'°1. 52.".1 ~".371'
71 )6-1217 1.0'1 3.7 12 1.169 211 '7 -1.:;97~ ".~6a2" 1.f)7~18 26.7250 It 57.36. 61.146\0 5' .t16' 51.1551
71 3'-1251 I.".f; 1.2 23 1 .~37 17.. 17 -1.109~ t .01911 1.36113 31.l67) " 61.210 57.!721 61.J~-'2 59.6613
72 61-1112 0."2 t.l 52 2.386 171 30 -''-)851 r..";'118 1.116..0 5.786' III 91.973 51.37~1 " .3611 72.~6'Z

7~ .I-I'Z' 1.2'1' 0.' 295 3.630 1no ;~ -0.6968 -0. 397C" 2.'6982 18.0~91 T 80.624 7,,).''']1 16.J8'2 '8.'722
76 40-1031 0.]61 1.5 256 3.l21 18~ 35 -0.'~53 0.17609 2.'0&24 9."90 III 8.... 3"5 54.1572 ....9912 76.1~36

75 4'-1157 I • .,6@ 1.5 19 1.165 11G ..0 -1.l188 0.17609 '.27815 23.415'2 P 5C1.91l 54.1512 59.,a., 57.1116
1& '0-11" I.G5' 1.1 ]1 1.1'" "G 10 -1.1n1" G. ""00 C'I 1.'9136 3,.2noo p 60.561 61."01' 6 ••2176 61.6163
11 '1-0092 G.161 1.5 60 2.on5 140 'a -0.7147 -(·.3010] 1-60206 11.93'~ T 11...31 6Y.9811) 66.1119 71.6166
11 61-1117 1.148 1.1 27 1.660 153 2:; -1.31 .. 8 -0.n9f91 1.43136 1'.5833 p 5\0.913 63.2155 62.'322 62.1'"
7~ 43-0112 1.159 0.3 267 4.262 217 ~Cj -0.1196 -0.52288 2.3.,27' 5.61~3 N 99.18] 77.36'2 ' ••"71 17.2~'.
81 ']-0136 0.645 1.5 163 171 -0.190 , -0.3n1G3 2.21219 N 97.631 69.-;86) 10.S6\,7 12.666.
11 6]-1184 I.09G 0.6 25 2.00' 156 ,~ -1.G458 -0.221&' 1.3979' 22.2]33 It 69.037 67.36'1 62.1772 6~.1"1
12 69-0119 0.02\0 2.6 12 0.7'5 107 ~ -1.5316 0.41'-'7 1.!)1911 25.6897 It 52.1ft6 6'.2311 ~6 .'76' 51.]161
13 '9-1'27 0.12& 3.5 15 0.745 9~ ~ -1.5~28 0.5'.07 1.17609 26.6nl1 0 52.210 41.9417 )1.166' 50.'380
8' ~Z-O134 Ie
15 56-"'30 1.011 '7 0.\009 183 ~O -1.1487 1."721' 12.8028 T 6).611 '1.36C,Y 6'.""
86 56-1138 0.055 3.3 3 ...195 1.30 1S -1.2596 1.51.51 '''41712 19.9ft91 , 61.936 1,.7'5' ".3714 ,8.11Z9
il 5f-0 14' '.026 2.1 11 ••831 125 £1 -1. ~850 0.~2222 1.0"3Q 31.9615 p 51.132 '9.3••7 ~4.12]4 ~1.~21J

86 56-0'42 0.n6b 1.7 23 1 .178 183 2" -1.161> G. 23" 5 1.]617~ 17.J235 T 6'.995 52.3536 6'.359i )9.~6"

8e; 56-1239 0.027 &.8 , ••150 175 ~ -1.~686 0."716 0.60206 27.7778 0 51.616 6'.1632 4'.19t5 '7."Z'
91 5t.-02'0 1.027 ~.o 11 0.965 20e 13 ·-1.~6"6 0.]0103 1.04139 35.1,nl p 5'.616 50.n111 56.12l' ~1.9370

" 5l-0'~42 1.032 2.7 10 o .d4, 117 d -1.494't 0.' 31~6 '.Ol'OOO 26.41)6« 0 54.126 4S.687l )3.'184 S1."OS
92 56-02,3 G.035 3.3 7 0.892 171 6 -1.'559 0.518~1 o .8' ~ 10 25.'851 P 5'.418 42.1956 ' .... 61...4 ,9.J810
91 56-025J I.Ol1 5.5 4 0.540 251 b -'.677ti 0.760.)6 0.60206 25.7'43 II' '8."~2 35.636' '6.14,95 ,2.!>62t
96· 56-131Z 1.06' 2.6 9 1 .0'0 27~ 7 -1.l91-' 0.'1'Y7 0.9"2' 26.0000 It 57.~6' 66.2311 52 .'~'I 51.•t;"Ii
~s 5~-131~ I.GI8 6.1 2 0.748 185 . -1.7"7 0.18533 0.30103 ".~556 0 4,.e29 33.962. 37.399!" 39.1512J

\06 56-0475 1.119 5.2 3 0.655 171 ~ -1..1212 0.116GO 0.'7712 3'.6737 p 4'.6"9 36."621 41.3714 ".4197
97 56-0658 1.03, 2.1 4 G.945 225 1~ -1.'68~ ...43136 0.60206 27.196' P 55.0ftO 45.6112 4'.1'~5 '8.24,56
9P 56-G760 G.e25 ,2.7 6 o .asfJ2 '96 ~ -1.6!121 ('.'3136 0.77&15 32.0l'00 0 50.566 6~.6812 .@.1712 61.1'35
9~ 56-0786 G.~2. 2.8 1 ('.7 ~5 190 2 -1.5'150 0."716 0.8 ..510 18.2692 0 51.132 4).1f-]2 4'1.68\04 '8.6616

100 f 1-006' G.0'5 )'.2 21 0.972 17l- , -'.)&68 0.5"515 1.32~22 21.60"0 D 5\0."'2 '3.13\<0 .0.'668 ~4.2'9'

t01 1-1-G 067 G.05a. 1.3 21 1 .i ~5 14;' i. "l -1.236t> n.113«,6 1.32£12 21.1207 .. 62.702 56.2193 60.6668 59.7C,59
102 61-007? 0.1')78 0.9 6' 2 .299 173 ~2 -1.1079 -0.'1'~7" 1.80618 29.41'", " A6.97' 61e! 182 71.~Y86 66.6302
10l 61-0130 n.043 2.0 13 1 .2 '6 2'\0 b -1.i66 > 0.3"'03 1.1139' 28.9767 l' 58.387 50.""7 ~5.7622 54.7201
1.'" 62-0('01 0.01' 0.9 32 1 .10 30 12 ~ -'.'~Ob -0.n'~76 1.50~"5 19.324:> T 66.215 61.5182 6' .5989 64.1106
10S 62-0002 O."bb u.9 " 1 BV "12 131 JC -1.167~ -"."4~76 , .61l18 27.9706 D 6'.~95 6·1.51et2 67.n lO 1 6'.S146
106 62-0n06 0.167 0.3 19 1.5~n 11 J ~~ -0./773 -0.)228" 1 ...9763 9.281' N 17.951 77.3'92 13.4643 76.255'1
"07 62-(\ Of)1 0-O4~ 1.~ 21 l .1 7S ,,,C -1.3'6" 0.116U9 1.jl221 4l'.33~3 p 5'7.0'2 ~4 .1572 6(;.'663 ~7.8887

'11'8 62-001 " 0.'34 G.' S' '2.205 -0 .872 ~ -1'.3979& 1.73i39 16.~552 T 74.717 73.2('31 t9.7·.)19 72.51n8



S T • 1 , S T J tAL A N A L , S I S S , S 1 E .. 121~6 ~rND_', DECE~8~R 16, 1981
"PlA LAk( CL'SSIFIC'llON PROJECt (314.)

PHA ~f I 157 L~KfS ( 1Y7 ~ -1980)

('IS l'ICEID P1 ~D [Hl A NT ALk trLO" LGPT : LGSD LGCHLA NT_PT C l~IP lSIS iSlt A"SI

11' 62-0113 1.'936 ,1,,6 14 1 .2 '8 91 22 -1.4437 0.20,,2 1,1 ..613 34.6667 P 55.1s243 53.2'172 !lo.48~2 ~~. 11...2
11. 62-0016 0.185 0.5 117 -0.7328 -0.30103 2.06819 N 79 ••275 69.9883 17.3169 75.5116
111 62-0054 0.040 1.1 12 1 .119 8Y 13 -1.3979 0.230.5 1.07918 27.9150 P 57,3436 52.3536 54.9769 54.6'114
112 62-00~5 0.261 0.3 86 1 ,7cJ6 70 142 -0, ~42 1 -0.52288 1.93450 6.2230 N 85.1591 11.3492 14.2911 19,1354
113 62-0056 0,103 1.' 10 1 .224 125 9 -0.9872 0.16613 1.0000n 11.ts83S T 10.9828 55.1514 53.1bc.4 ~9.7142

1" 62-0051 0.010 0.9 22 1.0"9 111 -1.154-; -0."'516 1,~4~42 14,"43 T 65.4133 61.5Us~ 60.9&)1 62.6182
11~ 62-01)61 0.", 0.8 49 1.834 123 -0.8729 -0.09f91 1.6'1020 13.6866 1 74.7768 63.2155 68.118d 68,ti237
116 62-0069 0.08'1 O.tt 31 1.372 8~ -1.0506 -0.27.185 1.49136 15,4157 l 68.8761 61.3t-10 64.2614 66,8415
111 62-0011 0."84 0.4 33 1 .421 88 22 -1.0757 -0,39794 1.S18S1 16,9167 1 68.0424 73.2"31 64.9001 61'-1156
118 62-0013 0.124 -2.1 11 1.218 101 8 -1.6196 0.32222 1.23045 50.7500 p 49,9715 49.3"81 ,8.3938 52 .~610

119 '2-0018 0,059 1,3 22 0.920 90 -1.2291 0.11394 1.342'2 15,5932 1 62,9481 56.?193 60.92l1 6".1302
1l' 62-"82 0.032 3.1 12 1 .220 8:i 6 -1.4949 0,49136 1."7918 38.1250 P 56.1259 '3.696~ 54.9169 )".'1331
121 ' 62-0'13 0,063 e.9 12 1 .306 71 12 -1.21)01 -0.06576 1.01918 20,7302 P 63.&940 61.5182 5' .9169 6".1291
122 66-0029 0.042 2.0 12 1 .530 120 .. 1 -1.3768 0.31103 1.37918 36.4266 p 58,0472 50.n111 ~4.'1169 54.3453
123 "6-0039 @.071 1.2 102 1.685 120 14 -1.1079 0.07918 2.00860 21.6026 D 66.ti131 51.3721 15.~11' 66.1125
12. 10-'026 . 1.026 2.3 10 1.087 12C, 10 -1,5850 0.36173 1."0000 41.8077 P 51.1318 41.9'71 5~.11184 50.7126
12~ 70-II~4 0.163 1.2 1~ 1 .~5f) 196 35 -0.7878 0."7918 1.21675 11 .Y632 l 77.601'1 5 7.~127 » .4849 6'.819'
126 10-0012 0.05~ 0,8 51 2.236 163 lO -1.2596 -0."9691 1.70757 40.6!>4~ P 61.9351 63.2155 o~.1112 6'.11'2
121 10-0091 "."9 1.3 215 3.401 197 31 -".3778 V.11394 2,33244 8.1313 N 91.2161 56.2'93 8).28fO 16.9011
121 73-0014 0.321 0.1 138 1 .91" 198 31 -O.4R5~ -0.096'11 2.13988 6,024~ N 87.6412 63.2155 78.936' 16.~911

12i 13-0196 0.011 1.4 7 1,090 180 1.2 -1.0969 0.14613 0.845·,0 13.625' 1 67.3388 ~5.151. 44,.6694 ~1.3932

'3' 73-0200 0.016 2.0 16 1.709 177 15 -1.1192 0.30103 1,20412 22.4868- D 66.5992 50 ... ,11 ~7.1991 58.1361
131 71-102] 0.06' 1.1 14 0.982 177 20 -1.193& 0.23('14!t 1.16613 15,3438 1 64.1211 52.3536 56.'.92 ~1.6~'6

132 11-0014 0.030 3.3 6 0.876 164 8 -1.!t229 0,5UJ~1 0,77815 29.2000 P 53.1953 42.1956 48.1112 61.0~60

133 77-0019 0.025 3.1 6 0.751 170 15 -1.6"21 0,49136 0.90309 30,0400 P 50.~662 43.696~ 50.9"93 411.'2'7
13' 71-0 1 ~f) 0.101 1.5 94 1 .606 187 2' -0.9957 0,11609 1 .97313 15,9010 1 71).7000 5,.1572 15.16'11 66.6151
"'5 11-0154 N
136 11-0181 1.089 1.0 49 1,600 147 25 -1.051)6 0.0"000 1.69020 17.fl775 T 68,8761 60.ttOO. 61S.118' 65.8.50
131 71-0215 0.056 1.1 15 1.245 155 15 -1,~51b 0.23045 1.11609 22.2321 p 62.1956 52.~536 )7.1660 57,2384
131 18-0025 0.5 -0.3"'03 .. 69.9883 69.'1883
13C, "-0014 0.14., 1.0 59 1.519 171 LO -".S26b 0.00000 1.17«:85 ,,,.5913 T 76.3069 6D."000 lD.6006 68.9692
t.e 81-0095 0,252 0.5 113 2.395 162 jO -0.~986 -.,. Jf) 10 3 2 .n~308 9.5040 N 83.8844 69.9883 16.9751 16.9494
141 82-0023 0.0~3 1,5 1 .J 60 58 17 -1.2757 0.17609 21.8868 p 61 ••016 54.1!t72 ~7.1794

"2 62 -00' 6 0 • .,25 7,6 1 0.568 121 2 -1.6021 0.88081 0.00000 22,7200 p 50,!t662 30.71.4 30.6DOO 31.3135
143 82-0049 0.019 3.1 6 0.557 110 i! -1,7212 0.49136 o.77ij15 29,3158 p 46.1,088 43.696~ 48.1772 .6.1608
144 82-0052 0.033 2.8 9 0.9 n3 8j 7 -1u.81 ~ 0,44716 0.9S.24 27.3636 p 54.5696 45.1632 52.1 ~..8 ~",6292

1.5 82-0054 0.106 1.3 80 0.9)6 lOS -0,9747 0.11394 1 ,90309 9.0189 " 71 • .i968 56.2193 13.5871 67.0619
146 82-0101 0.040 1.1 21 1 .112 80 22 -1,3979 0.2~O.5 1.32222 32,8000 P 51, .i436 5 2. ~5J6 6D.466' 56.1214
147 ~2-0104 0.027 3,8 6 0.1'0 80 '" -1.~686 0.57.,78 0.11815 25.9259 P 51.6760 40.1626 4b .1112 4t-.& 119
168 82-0106 0.034 2,6 10 1 .058 '"6 2 -1,468 ~ 0.41497 1.00000 32,00"0 p 55.0001 46.2311 53.1e84 )1.4132

"~ 82-"61 0.022 «.9 6 0.879 101 7 -1.6576 0.462.0 0.771S1S 39,9S4~ p 48,72?8 44.6515 46.1112 .1.1858
150 (,6-0090 0,353 1.2 66 2,646 180 ('5 -0 •• 522. 0."7\118 1.81954 7.49~8 " 88.7445 57.3121 11.7005 12.6059
1 ~1 86-0134 • C.013 1,9 5 1 • ~93 137 2 -1.1367 0.27875 0.69897 21,6219 P 66.0184 ~O,7509 46.3886 ~, • .)861
152 86-0233 0.070 ,.9 o .70n 173 -1.1S4~ 0, '62.0 10,0000 T ft5.4133 '4.~51~ ~5.0354

'53 I!t-n 252 0'''65 1.7, 53 1 .636 142 £1 -1.1871 0.?3.,45 1,72428 25.11,92 D 64.3447 52,3516 Eo9.5.466 62,1823
15' 86-026J 0.180 2.2 39 3,266 197 26 -n.7'41 ..,. 34L 42 1.5<iln6 18,1444 T 19.11324 4~h~30J 66.5195 64.1J64l
15:. 86-1281 0.117 0.8 77 3,050 2~0 25 -f'l.Y318 -O.096'il 1.8ti64Y 26.J684 0 72,8205 6J.2155 11.21«7 69.1696
156 66-0282 0.378 0.8 96 3.737 226 30 -O.4l2 ~ -O."96~1 1."'9123 9.d862 N 89.7:'12 63.?15S 7~.57b5 76.1751
157 86-0 ?97 0.Ul6 1.1 12 2,050 31«; 33 -0.3134 0.04103'1 1.07'118 4.2181 N 93,3~~1 58,6266 ~4.9769 68,9862



APPENDIX D



i7J

S TAt 1ST I r A L A N A L Y SIS S Y S T E 14 2"'6 ~ONOAY. OECEMP.ER 14. 1981 22• HPC_ LAkE tlASSIFIC_TION PROJECT <314A)
21P'INNL LAKES. 80z1975. ·SU""'ER·, PC _. HE TC ,CLMP

• OBS S Pi SO CHLA NT NTk N"H~ N23 COLOR ALK TS IP iSIS lSIC lI'l~t

1 01-0033 0.. 053(100 1.26041 0.69667 30.8333 61.4016 5t-.6642 ~9.0329• 2 01-0059 0.009000 2.00000 6.2no 0.52500 50.0000 96."00 35.8340 50.0111 48.4980 4~.1815

3 01 -0012 0.034000 0.90000 29.200 0.98500 15.0noo 48.noo 55.G"01 61.~182 63.7000 60.01~0

4 01-0011 0.023000 1.50000 13.100 0.70500 40.0000 80.000 49.36!8 54.1572 56.2161 53.2659• ~ 01-0087 0.013000 4.40000 1.600 0.54500 15.00QO 44.000 41.1366 38.65 1t1 35.2101 38.3325
6 01-0089 0.033000 2.10000 ~.800 0.812~0 37.0000 76.000 54.5696 45.6872 41.8440 49.3612
1 01-0096 0.031000 1.40000 18.600 0.945CO 5.0000 80.000 53.6681 55.1514 59 • 276 2 56 • 0 31 9• 8 01-0099 0.055000 2.28600 1.08000 50.0000 61.9351 48.0858 55.0108
9 01-0102 0.029250 3.59495 0.~3750 16.~625 52.83n2 41.,l-20 41.1961

10 01-0104 0.039000 1.50000 16.100 0.69500 20.0t)00 120.0"0 56.9786 54.1572 58.2192 56.4511• 11 01-0111 0.014000 2.30000 1.000 0.79500 20.0000 22.000 42.2052 47.9918 49.689. 46.63.,.8
12 01-0123 0.042000 0.90000 32.0CO 1.51000 10.0000 84.'''0 58.0412 61.5182 64.5989 61.3881
13 01-0129 0.038000 1.40000 17.300 1.02500 10.0000 56.noo 56.6('40 55.1514 58.5"54 56.1736• 14 01-0136 O.O~OOOO 1.20000 36.8no 0.89500 30.0000 110."00 60.:>614 51.3121 65.9699 6'.3014
15 01-0131 0.002000 4.00000 3.400 0..59500 10.0000 84.000 14.1452 40.0235 42.6052 32.2580
16 01-0142 0.029000 1.90000 21.600 0.6"800 21.0000 131.000 52.1n64 50.7509 60.1431 54.1335• 11 01-0157 0.013ftOO 3.10000 4.800 0.57000 5.0000 98.000 41.1366 43.(96) 45.9~81 43.6011
18 01-0159 0.020000 2.19400 n.44667 5.0000 41.3485 45.1941 46.2113
19 01 -0178 0.015000 2.10000 9.400 0.)1500 5.0"~0 82. "00 43.21'01 49.3081 52.5814 48.3634• 21 01-0188 0.019000 0.90000 31.400 1.32~0( 45.0000 80.0"0 46.6088 61.5182 64.4132 51.5134
21 01-0209 0.013000 2.10000 8.500 0.75100 13.0000 108.000 41.1366 49.3081 51.5940 41.346_
22 01-0212 0.002000 1.40000 9.300 0.79500 85.0000 8.0"0 14.1452 55.1514 52.4764 40.5910

., . 23 02-0003 0.060000 0.80000 39.000 1.64500 1.44000 0.180001) 0.02,0000 112.900 63.1904 63.2155 66.5395 64.3152
24 02 -49()o6 0 ..135000 1.45000 58.000 1.,9000 0.0250000 159."00 14.8841 54.6458 10 .432~ 66.6563
25 02-0009 0.040000 0.30000 53.000 2.16500 2.08000 0.060000 0.0250000 104.000 51.3436 11.3493 69.5486 68....5• 26 02-0026 0.040000 0.90000 27.000 0.01000 0.020000 0.0250000 91.000 51.343661.51@2 62.9322 6".5980
21 02-0042 0.058000 1.06661 21.161 1.0650& a.64000 0.090000 0.0241661 20.0000 81.333 62.7016 59.01no 60.5443 60.1121
28 02-0045 0.061411 1.04001 41.000 1.6l000 0.02 ~OOO 0 42.0833 154.000 63.5210 59.4346 61.0301 63.~306• 29 02-0072 0.075000 0.70000 44.200 2.02000 0.0250000 58.000 66.4082 65.1391 61.1614 66.4384
30 02 -0084 fJ.046500 1.18421 0.81000 15.0000 59.5149 57.5628 58.5389
31 02-0091 0.020fJOO 2.10000 8.200 0.86000 0.0250000 66.000 41.3485 45.6872 51.2416 48.'914• 32 02-0130 0.040000 0.70000 29.000 1.~95 0(' 1.94000 fJ.0300.,0 0.02500no 99.000 57.3436 65.1 ~91 63.6332 62.0~88

33 02-0'33 n.030000 2.50000 17.200 1.28000 0.02:>0000 92.000 53.1953 46.796:3 58.5fJ86 52.8334
34 03-0030 0.025500 4.51200 0.24000 5.0000 50.8511 38.0915 44.4146• 35 03-0085 0.018333 7.23646 0.45083 ~.4167 46.0938 31.4~01 38.1872
36 03 -0134 0.019000 4.06400 0.51500 2.!»0"0 46.6088 39.1~48 43.2ft18
31 03-0359 0.130000 1.30000 11.000 1.65500 1.~4~00 0.110001) 0.0050000 30.0000 190.000 14.3398 56.2193 12.4169 61.6581• 3(4 03-0381 0.026500 2.50000 8.951) 0.92000 0.84500 0.070000 0.0050000 10.0000 18:>.000 51.4064 46.19"3 52.1001 50.1ft09
39 03 -0381 0.034667 3.67458 ('1.84521 10.0000 55 • 2 ~ 01 41.4 43 7 48.3619
4' 03-0475 2.28600 48.0858 48.0858• 41 03 -0516 0.016500 4.10000 4.250 1.01500 0.92500 0.085000 0.0050000 2.5000 255.000 44.5145 39.6671 44.1943 43.0121
42 04-0030 0.021250 3.09711 19.275 o .01250n 0.0075000 13.7500 122.500 51.8089 43.1"12 59.6259 51.1140
43 04-0038 ,0.044833 1.65130 30.358 0.183333 0.0170833 20.0000 13t.661 58.9886 52.1725 64.0822 58.6144• 44 04-0069 0.019000 1.01327 46.77) 1.45500 0.223750 0.0162500 27.1815 126.667 61.1514 58.9810 68.3229 64.8204
45 04-0079 0.045218 1.61061 42.4,,, 0.1441£2 0.n1 U833 3 28.0556 140.000 59.1308 53.1320 61.:;124 59.8184
46 04-0130 0.064150 2.25401 25.600 0.0862,0 0.0150000 14.3750 15:5.000 64.2891 48.2884 ·62.~098 58.3291• 41 05-0013 0.151375 0.'4517 1.S61~~ 33.1250 16.5349 11.64?6 14.088b
46 01-0044 0.072028 0.85158 33.7.25 1.921u] 1.68167 0.187500 0.0368150 23.6111 65.8251 62.2139 64.9614 64.3355
49 07-0053 n.050000 1.30000 '4.700 1.65500 1.~1000 0.1400tO 0.(1050000 20.0000 170.000 60.)f14 56.2193 56.9618 57.9162• 50 07-0054 0.040000 1.50000 20.200 1.68500 1.56000 0.120001) o.oo~OOOO 20.0000 140.0'l0 51.3436 54.1572 6 0.0857 51.1955
51 07-0060 -1').167000 3.20000 3.900 3.22000 45.0000 180.000 77.",515 43.2390 43.9512 55.0412
52 07-0019 0.242000 0.30000 122.00l' 2.CJ0500 45.0000 180.000 83.30('5 71.3492 11.1214 79.4591
53 08-0018 0.255000 50.0000 130.000 84.0550 83.1~20 85.5568 84.2619

-,a .,. ...... ,t



GIS s Pt so C"LA "t HTK HPJ"" "23 COLOR AU( lSIP tSIS tSIC ~'TSI •
55 "-'132 0.028011 2.51613 . 1).5351)19 10.0000 52.2004 46.761' 49.4801
56 "-1'51 0.021'11 2.6'000 O.4cOO 15.000(' 60.1) 51.6760 &6.2311 48.9535 •51 "-1060 0.0390'1 1.3'000 21.201 0.8.2:0 20.0000 60.1) 56.9786 ~f.2193 6~.nl46 58.7341
51 19-1068 0.048000 2.30000 7.80" 0.8~~1) 20.0000 20.0 59.9727 41.9918 50.7510 52.9072
5' '1-01'2 1.'49333 1.2Ut66 34.000 2.1700 1.51083 0.04000 0.050000 13.3333 98.1) 6 n.3678 57.~453 65.1936 60.9356 •'" 10-1'16 1.054661 0.91114 1.6600" 20.8333 61.8481 61.4043 61.6,62

" 11-1'09 o.0306e7 3.15253 3.600 1.0700 0.9650(' 0.CCJ5no 0.005000 8.7500 13~.O 53.~122 43.4543 43.1660 66.7108
'2 "-1'44-11 1.80975 ~1.452' 51.4522 •" 11-1144-02 0.1"~,'3 1.15260 1.16083 30.8333 69.09"6 51.91'5

54.9769
60.5026

'4 11-1153 0.124625 1.90000 12.000 1.220ft 0.78500 1).0,(100 0.100001 11.251)(9 116." 50.3482 50.7509 52.19254
65 10-0159 0.'481'6 1.18181 30.150 1.8noo 1.32117 0.10000 0.015000 11.3368 '''2.n 59.974' 57.592CJ 6".2080 60.5917 •6' 11"'106' 0."57000 0.'#0000 15.750 1.9350n 0.097;00 77.0611 61.5182 57.6446 65.406"
61 11-1170 0.355500 0.60000 25.900 2.1401)0 0.042500 88.8462 67.3611 62.5241 72.9105
68 11-1178 0.331000 0.20000 205.000 7 .23~" 7.2001)0 fhC1fJOO 0.025000 '''5.0 87.1729 83.1920 ,.2.8187 84.5~45 •6' 11-H88 0.456333 3.37333 43.J333 Y2.4469 92.4469

l' 11-108' 0.1135"0 1.59155 2.37000 '0.0000 lft.5021 61.5898 13.0459
71 11-1095 0.161001 1.30010 170.'01 &.4300 4.3000n 1.03000 0.101000 12;.' 11.3340 71.3493 81.9822 7rs.5:151 •12 10-0121 0.3931~I 1.45100 124.000 4.2850 2.90750 1.08nno 0.025000 37.500~ 21)3.0 90.2923 54.645 rs 11.8810 74.21~0

13 11-110' • 1.116011 2.81000 1.200 0.9200 55.00'lO 140." 29.9812 45.1632 49.9651 41.7054
14 11-102' 1.015010 1.30000 24.100 1.06~n 45.00no 150.n 43.2001 56.2193 61.1167 53.1320 •15 11-1069 0.037100 4.60248 0.416(,7 5.000(' 56.2194 38.01)18 47.1106
16 11-1'13 1.('14010 4.80~ 1."65" 25.0000 140.0 42.2052 4~.9881 44.19967
71 11-1092 0.128"00 0.61000 27.800 1.3150 25.0000 18.0 52.200' 61.3611 63.2186 60.9267 •71 11-1102 0.1281'1 2.60000 10.200 0.715" 25.0000 42." 52.2006 46.2311 53.3826 5fh6041l' 11-1104 0.139"1 4.40" 1.11~0 50.0000 76.0 ~6.9786 45.1345 51.0565
81 11-1105 0.112000 2.7'100 5.70" 0.5850 10.00"" 120.0 14.1452 '5.6812 41.6740 35.8355 •11 11-1121 0.011010 2.81100 6.ftO" 1.noso 15.00{'0 38.0 38.7276 45.1632 49.1122 '4.3343
12 11-0129 Ch031001 1.40000 26.900 0.9250 30.0000 140.1) 53.6681 55.1514 ft2.8958 51.2384
83 11-1162 1.034501 1.81250 5.9£5 0.6175 0.5425n 0.070no 0.005000 18.7500 55.2106 ~1.4303 48.0868 51.5759 •84 11-1171 -11 0.025150 3.15801 0.61250 24.1667 )1.9924 4~.4291 41.2118
85 11-1213 0.042667 2.74891 0.2100., 15.0000 5-8.2743 45.4285 51.8514
86 11-0203-04 0.040500 0.830nl) 6.2500 57.5228 57.5228 •81 11-0234 0.102000 fi.20l00 1.600 1.3901 5.0000 60.0 16.1452 28.0213 ]).2111 25.1924
88 11-0304 0.008000 5.60000 2.4nn 0.6150 5.0000 1"5.0 34.1355 35.1149 39.1883 36.1663
89 11-0305 1.021033 2.80043 9.275 0.50250 0.13375 0.036667 13.7500 106.0 48.0749 45.1611 52.6500 48.5620 •90 11-1307 0.058000 1.70000 9.'00 0.31~1) 15.0000 130.0 62.7016 52.3536 5i.581. 55." 189
91 11-0308 0.012('190 1.90000 9.1(1" 0.500n 10.0000 12 O. n 39.9824 5Ch150~ 52.2632 47.6655
92 11-0311 0.002000 5.00000 2.300 0.'450 5.00('0 110.0 "'.1452 36.8080 38.7708 29.9080 •93 11-0314 0.033510 6.03860 0.592 Sf) 10.6250 56.7865 :'9.8851 41.3358
94 11-0351 0.040000 2.10000 8.000 1.515" 5.000fJ 140.1) 57.3436 49.3081 51.9993 52.5505
95 11-0355 0.037000 6.00000 2.601 0.5250 5.000n 110.0 56.219' '''.0235 39.9736 &5.'055 •96 11-0358 0.030100 2.90000 3.401) 0.6050 5.0000 100.0 )3.1953 44.6575 &2.6052 4t!8193
97 11-0361 0.f)30l00 3.70000 3.300 o.;~~O 5.00190 90.0 ~3 .195 3 '".146C, 42.3124 4 .5515

. ~8 11-0367 0.C'58000 1.80000 25.900 0.8950 5.0000 140.0 62.7016 51.53f)0 62.5241 58.9186 •99 11-0381 0.150250 1.57500 20.850 1.075" 0.930no 0.14000 0.on5000 13.7~00 6 n .6333 53.'542 60.396. 58.1613
10 (' 11-0383 0.039500 3.94207 5.425 0.76~0 0.49750 n.o~ooo 0.0r)5000 5.6250 ~7.1623 4C.'337 47.1889 68.1950
101 11-0411 0.0265f)0 2.06587 0.'41(,7 11.6667 51.406' '9.5448 50.4756 •10? 11-0112 0.01 e, 000 2.60000 17.4 On 0.6050 10.000" 103.1) '6.6088 16.2311 58.6220 ~0.6873

103 11-0613 0.014833 5.09270 0.31167 5.6250 43.0390 3f.5433 39.7911
104 11-0415 0.020833 2.60833 6.717 0.0'1458 0.0"7\117 6.8750 1~7.5 47.9371 't-.1850 '9.28'0 47.8020 •10 S 13-0068 o .0621)0C 1.70000 20.400 0.9~SO 15.0000 1l O. 0 6:!.6633 52.3536 60.182. ~8.7331
106 1'3-0069 -01 O.O83?00 0.6712S 1.7.)417 27.5000 67.8697 65.7'33 ~6.8065
101 14-0C80 2.28600 68.0858 '8.0858 •108 16-02?8 0."23833 6. 468 ~3 O.:'!>833 8.5417 .9.877" ~3.097j , 1.U!72

•.'............ .".. .. .,,_ .,.",....".,- .. " I <6 ,...,



•
S TAT 1ST J «: A l A t4 A l Y S J S S ., S T E .. 21116 MONO-V, OE«:EM~ER 1., 1(j&1 24• "PCA LAkE CLASSIFICATION PROJECT <314A)

21~JNNL LAkES, 80-1975, ·SU""ER·, PC_,~ETC,CL~P

• ass s Pi SO CJolLA Nl NTk t.NH3 1423 COLOR ALk TSIP iSIS iSIC AVT!l; I

11~ 16-1360 O.O:!3583 1.98120 0.~20l)0 28.333j 54.8223 50.141& 51. 4851• 110 16-0632 4.61772 31.9541 31.9541
111 16-0632-01 0.002500 '0.51500 10.0000 11.3629 11.~629

112 11-0003 0.1~6000 14.800 1.3B500 25.0000 140.1)00 19.5053 51.n34.) 68.26~8

• 113 11-0022 0.081000 0.50000 29.900 ,.5b500 40.0000 140.noo 68.5484 69.9883 63.933'1 67.4899
114 18-0009 0.02101'0 1.10000 13.7"0 1.01500 1~.00OO 120.000 51.6160 52.:«536 56.2161 53.43;4
11 ~ 18 -0038 0.030333 4.51200 0.47917 6.4583 53.3546- 38.n91~ 45.1?61

• 116 18-00-41 0.024542 4.14625 0.44896 ,8.5417 51h2994 39.5ft60 44.9027
111 18-0050 0.034000 3.19314 0.49917 8.9583 55 • 0 ft 0 1 4 j • 26 ~ CJ 49.1350
118 18-0088 0.0400ftO 1.00000 19.200 0.~C,500 15.1)000 92.000 51.3436 6 O. 0 II 0 0 59.5811 58.9111

• 119 18-0090 0.041250 6.03205 0.41250 6.8750 57.7874 34.1n.0 4S.94)1
120 18 -0096 0.032833 2.14449 0.65958 21.0411 54.4966 49.0066 51.7516
121 18-0104 0.020000 1.10000 11.900 0.65500 10.0000 110.000 41.3485 52.3536 54.G948 51.5!23

• 122 18-0111 0.036917 1.44490 26.383 0.140833 0.0~875 22.5000 98.500 56.1869 54.6965 62.1055 51.8630
123 18-0136 0.030161 1.58024 0.67833 14.1667 53.2152 ~3.4f'63 53.3401
124 18 -0'40 0.021000 3.10000 5.700 0.SCJ500 10.0000 120.1)00 48.0520 43.69,,5 47.6140 46.47.2

• 125 18 -0212 0.016911 4.31800 0.46333 ).7500 44.9341 38.9212 41.9276
126 18-0242 0.0.0000 2.20000 13.200 0.7li500 10.0000 100.000 57.3436 48.6!&3 55.911«; 53.9646
121 18-0243 0.023001 2.50000 lj..ooo 0.6.)500 10.1)1)00 120.000 49.3638 46.7963 52.1548 49.4383• 128 18-0281 o .041 ftOO 1.7000 0 29.8"0 0.«.0500 10.0000 70.'00 57.11991 52.3536 63.9001 51.9@45
129 18-0294 0.02S000 1.50000 14.800 0.77500 30.0000.110.000 50.5662 54.1572 51.03.3 5 3.91~2
130 18-0305 0.017000 3.30000 4.100 0.60500 5.0000 120.000 4~.0049 42.1956 44.4418 44.080a• 131 18-0311 3.04147 43.9112 43.9112
132 18-1321 1.113000 3.90000 4.500 0.67500 12.0000 106.000 41.1366 40.3883 45.3550 42.2933
133 18-0364 0.113750 3.14869 f).395~0 3.3333 41.9454 43.4119 42.1086

• 134 18 -0312 0.007000 3.20000 .4,400 0.55500 5.0000 12°.ftOO 32.210' 43.?3C,0 4S.13.5 40.19.5
135 18-0314 2.31648 47.8949 47.19949
136 18-0316 0.041667 2.13360 0.65667 8.3333 59.8122 49."199 54.4161• 131 18-0311 0.002001 2.90000 4.200 1).48500 10.0000 120.000 14.1452 44.6515 44.6182 34.4936
138 18-031! 0.008000 2.90000 3.200 n.42500 5.0000 110.000 34.1355 44.6515 42.'105 '0.2619
139 18-0412 0.0250no 1.30000 24.700 0.«;«:500 15.0000 110.000 50.5662 56.2193 62.0581 56.2814• 140 18 -0416 0.032000 1.40000 13.100 0.86500 30.0000 100.000 54.1259 55.1514 5).831,) 55.0382
141 19-0020 0.140000 0.50000 105.000 2 ••9500 2••0000 0.010000 0.02500 89.000 1 ~.4085 69.9883 16.. 2554 13.8840
'42 19-0021 0.110667 0.4~10 7 1.52583 21.6667 78.2646 70.2480 14.2563• 143 19-0023 0.160000 0.5~00 0 101.000 2.06500 2.3~OftO n.080000 0.02500 10.noo 71.3 ~40 68.6146 16.4405 14.1?~8

14' 19 -002 ~-01 0."50000 1.80000 25.000 1.44500 1.3&000 0.04"000 0.02500 143.000 60.5614 51.5300 62.111.. 58.(\..-95
145 19-0021 0.029118 2.98145 11.S00 1.44000 0.~)500 0.065000 0.01500 9.7917 124.500 51.0881 44.2584 54.5594 50.6353• 146 19-0031 0.040000 1.80000 13.~00 1.885~0 1 .43000 0.120000 0.02500 153.1)00 57.3436 51.5300 56.1324 55.0ft20
147 19-0061 0.380000 0.20000 50.500 5.68500 5.60"00 1).060000 0.02500 70.000 89.8073 83.1920 69.0746 80.6913
148 21-1051 0.306912 0.46410 150.151' 3.8~525 3.20306 n.5 57750 0.0062~ 24.1222 86.7298 71.1'619 19.8033 79. '983• 149 21-0053 0.21~528 0.41660 153.875 3.3CJ087 3.15911 0.2S0250 0.00937 20.5556 85.1715 10.~189 80.0045 18.6183
'150 21-0056 0.025315 2.11500 9.037 0.74237 0.61500 0.061750 0.00562 7.5000 50.1809 41$.8030 52.1956 50.5932
151 21-0051 0.020125 2.41250 ".284 0.85937 0.77875 0.073750 0.on687 6. 81 ~O 47.4383 41.3096 4a.6305 41.7~28• 152 21-0016 0.034000 2.20000 7.725 0.~1250 (\.76000 0.100000 0.012:>0 10.0000 165.000 5~.""01 48.6383 5 0.6562 51.431 ~

153 21-0080 0.0330~0 1.70000 8.130 ').«,::500 n.02000 0.110000 0.00500 6.2500 192.500 54.5696 52.3536 51.1212 52.6815
154 21 -0081-02 O. 3b 5500 0.26250 250.d75 4.b~437 4.49125 0.341250 0.02187 22.51)00 90.0145 79.2734 8 '.7998 84.6959• 155 21 -0083 0.049500 2.45000 4.5ftO 0.b1000 0.73500 0.070noo 0.00500 2.5000 190.noo 60.4164 47.0874 45.3550 50.«;529
156 21-0092 0.041000 1.«;0000 11.150 1.201)00 1.0C,DOO 0.105000 0.00500 10.0000 195.000 r;7.6CJ97 5 o. 750~ 54.2562 5••2356
157 21-0123 O.f)351t:7 3.6B373 0.68500 4.1667 5~.4866 41.7104 48.3485• 158 21 -0216 0.159500 1.23750 89.87~ 2.«,7962 2.60500 1).368375 n.0062~ 25.6250 77.2889 56.Ci293 74.72ft) 69.64CJ2
159 22-0074 0.112000 0.50000 10B.OOO 2.3~500 40.0000 150."Oll 72.1908 69.9883 76-,5311 72.90J6
160 24-0030 0.239667 0.66040 2 ••3667 50.0000 83.1(-08 65.978& 14.5698• 161 25-0001 0.211548 0.6821 2 35.564 3.49904 1.33240 0.242786 1.74718 51.25Y9 141.464 81.3612 65.~1L6 65.6349 70.8'562

56.5558 56.555B



21HINlltil UIKES, I:m=lYf:>J -::'Ul"'I"fl:K-' t"LJI\Jl"ltlLJLLl'"'r

nls S Pf SD C"'tA Nl NTIC NNH3 N23 COLOR AtIC lSI' 1'SIS 1'SIC A'l~1 •
'63 21-0016 1.02lI0' 1.50223 0.18000 2.500 49.3638 54.1359 51.1498
164 21-0019 0.111000 1.9953° tl7.000 1.C,850 1.720')0 0.120"00 0.025000 99.noo 65.4133 60.0679 11.8480 65.7764 •165 21-1026 0.116583 0.45402 1(8101)~ 37.500 78.7561 71.3782 75 • .,671
166 21-1"37 0.095500 0.95000 34.450 0.465""0 ~.020000 35.000 130.000 69.8926 60.7391 65.322E 6~.:r181

161 21-0038 0.044667 1.43147 0.66661 15.000 58.9349 54.8311 56.8830 •168 21-00l9 o.0!2751 2.140'0 0.81333 10.833 54.4600 49.n341 ~1.7470

169 21-0058 0.011167 0.8382 ° 1.50~00 25.833 67.3688 62.!-433 64.9561
171 21-0067 0.061001 1.08340 16.000 1.6~50 1.56001) 0.06'OfO 0.0~5000 151.noo 63.1904 58.8457 57.7991 ~9.9'51 •171 21-0018 Ihll~OOI 0.5"70 28.501 2.1250 2.'0000 0.08cnoo 0.025000 194.000 66.4082 68.8!t39 63.4626 66.?349
112 21-'098 1.095100 0.62173 63.5"0 2.1250 2.260no O.'OO"~O 0.062500 81."00 69.8169 66.8483 11.3217 69.3290'
113 21-0104 1.083000 1.18973 98.500 1.7050 1.6~5no 0.080000 0.015000 20.000 106.000 67.S"97 57.4966 7~.6'S5 66.9982 •114 21-1107 0.155001 2.65850 16.0(' 0 1.8650 1.2101)0 0.140000 0.025000 151.000 61.9357 45.9104 57.1991 55.2151
115 27 -0111 1.03293 59.5!31 59.5331
176 27-0111-01 0.03700. 1.12500 63.750 1.565(' 1.395')0 0.090000 0.096250 20.000 157.501 56.219' 58.3"28 61.6671 60.12411 •11t 21-011,8 1.0300l'1 1.79263 11.500 1.7450 1.58000 0.060000 0.025000 119.000 5l.1953 51.58411 54.5594 53.1146
118 21-012) 0.380000 0.17621 455.0"0 8.6~5n 8.40000 0.2700"0 0.025000 6.500 89.8"73 15."'71 90.6& 01 88.6884
119 21-0133 1.37636 55.;t~68 5~.3968 •181 27-0133-02 0.04.000 1.90000 16.350 1.4 ~f)0 1.245"0 0.09CH')00 0.015000 10.000 139.500 51.3436 50.1509 56.0114 55.3666
181 27-0133-05 1.030001 0.90000 10.000 1.6750 1.40000 0.0500no 0.025000 128.,,00 53.1953 61.5182 51.188' 55.9673
182 27 -0133-09 0.101000 0060000 53.000 2.3450 2.'800!) 0.160000 0.005000 20.000 130.000 10.5565 67.~610 69.5486 69.15~4 •183 21-0133-1' 0.136683 0.67167 ?-0.23~ 0.59~161 0.016417 45.7 ~o 130.267 75.('628 65.7351 72.3106 11eO~62

186 21-013"3-15 0.20'437 0.51250 106.236 2.6950 2.54000 0.309219 0.008698 47.240 143.229 81.G086 69.6324 16.3702 75.6704
185 27-0117 0.030000 6.30127 2.550 1.4650 0.70~00 0.040"00 ".025000 136.000 53.1953 33.4611 3~.1831 42.1465 •116 27-1141 0.62653 66.7:!7' 66.7374
117 27-0157 1.06501' 0.58575 64.5')0 2.731)0 2.41000 0.140~00 0.037500 1S2.CtOO A/ae3'47 67.707' 11.4150 67.8423
118 27-0116 0.011750· 0.97162 52.000 1.9625 1.8950" 0.0651'00 0.017500 26.250 119.500 6~.769' 60.41.9 69.3617 6~..1820 •189 21-0179 0.020001 5.03960 12., 5"0 0.1850 0.11000 0.040000 0.025000 92.000 41.3485 36. "943 39.5888 '1e21.0~

191 21-0184 0.061100 0.62980 54.0 "0 2.b850 2.f£000 0.120000 0.025CtOO 132.000 63.1904 66.662S 69.7319 66.5783
191 27-0191 0.060000 0.11790 63.000 2.0550 2.23500 0.0301)"0 0.025000 112.000 63.1904 64.7758 7 1• 24 4 2 66.' (t ~ ~ •192 27-0192 2.54126 46.~26. 46.5264
193 29-0066 0.042167 1."393 1.18661 9.161 58.1.,'3 55.""87 56.5565
196 29-0077 1.89956 50.7542 50.7542 •195 29 -0117-02 0.030150 3.01340 0.135"~ 3.750 53.5513 43.P?07 68.6860
196 29-0151 3.63728 41.3933 U .:!93:)
197 29-0157 O.0~2375 2.15132 14.100 0 •.d475 0.52375 0.140"C'C 0.185000 22.500 61.2305 48.9601 56.55'10 ~5.5834 •198 29-0239 0.002500 4.6482 (' 0.410(1) 2.500 17.3629 37.8593 27.6111
199 30 -n02 2 0.073000 0.80000 11 500 2.6450 22.000 110.1)00 66.0184 63.2155 72.4851 61.2~99

200 30 -0063 0.061000 0.80000 73#400 1.t-95' 11.000 110.noo "3.4288 63.2155 72.74.)0 66.4,.24 •201 30 -0044 0.124000 0.30000 12611'500 3.0700 2.11500 0.290000 0.005000 55.000 73.6585 77.3'9j 16.0@l3 76.3,.35
202 30-0072 O.t-3500 66.5440 66.5440
203 30 -OOSO 0.110251 0.10273 1.1,250 39.375 71.9637 65."835 68.5236 •2('4 30-0096 0'".,14000 0.80000 65.100 1.1650 30."00 61s.000 66.2146 63.2155 11.6558 67."266
205 30-0107 0.1)46000 1.30000 22.200 1.0700 15-.0 00 135."00 59.3590 56.2193 61.0119 58.8t-34
'206 30-0131 0.164000 0.40000 91.300 ?,150 15.000 130.noo 77.6901 73.1"37 74.883as 7S.25C,2 •207 31-('001 0 .. 030000 3 .. 10000 1.000 Ip.61'OC 35.000 88.000 53.1953 41.1469 '9.6894 48.1'105
208 31-0003 0.020000 0.80000 11.000 1.0050 250.000 Z4.f)00 47.3485 63.115 ~ 54.1234 54.895&
2('9 31 -0020 0.019000 3.00000 :3.B "0 0.4b50 15.000 91.000 46.6088 4/.. 1690 63.6964 44.8?41 •210 31-0026 ("II 0210 00 2.20000 , .5no n.5750 10.000 16.noo 48."520 48.6383 ,~ .. 3550 41.3484
211 31-0028 l'. '1390 00 2.10000 8.8no n.6~50 25.000 24.000 56.9786 49.3087 51.9343 52.7405
212 31-0051 C",049000 1.20"00 2~.300 n.. '1£50 35.000 30.noo 6~.?700 51.3121 62.294Z 59.9790 •213 31 -Ct051 Q .04 ~OOO 1.00000 13.81'0.1.1050 120.000 2a.ooo 5Y.04Z1 60."'000 56.3480 58.4631.
214 31 -(1)5~ O ..01~000 2.70000 3.500 n.5050 1~.OOO 10."00 43.2"01 45.6872 42.8896 43.9?56
215 31 -0067 0.02C218 2.90124 ~.f,33 0.126889 0.010833 22.718 104.1a44 4/.5474 44.6216 5.2 • ~2 19 48 e ~ ~ 03 •216 31-0069 0.036000 2.00000 10.900 0 .. 7050 10.000 ,,4."00 56.6040 50.0117 5,.0338 53.5498

•
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MPlA LAKE CLASSIFICATtO~ PROJEct (314A)
21MINNL LAKES. 80=1975, ·SUMMER·, PCA,"ETC,CL"P

I'I

1 .. 085 S " 50 CHL_ NT NTK NNH3 N23 COLOR _LK T51P lSIS lSll .V1SII,
'1
,..

31-0093 1.026000 2.20000 0.590Ii 217 6.900 45.000 70.0"0 51.1318 48.6J83 49.5482 49.7122t
Ii 218 31-0141 0.032000 3.01000 4.200 0.745 2('.00n 4~.000 54.12:>9 44.1690 44.67,.2 41.6511I,t

:J 219 31-0152 0.052000 1.00000 9.900 1.24!> 225.000 50.000 61.1269 .60.1'000 53.0b98 58.G122

II
220 31-0154 0.032000 2.20000 8.tOC 0.615 25.0('0 18."00 54.1259 48.6383 )".~993 ~1.Z545

221 31-0151 0.023000 0.90000 10.1 00 0.815 250.000 40.~00 4 'I. 3638 61.5182 ~j.2~~0 54.1221
222 31-0158 0.03301)0 4.10000 2.30l' 0.405 15.000 88.f)1)0 54.5696 1¥.~617 38.1108 44.3361i~ 123 "-0191 0.027000 2.80000 6.500 0.495 1n.ooo 120.000 51.6160 45.1632 51.~e,4l' 49.4111
224 31-0193 ('.03900ll 1.60000 12.5eo 0.860 15.000 68.01)0 56.9186 )3.2212 55.3774 55.1944
22~ 31-0198 0.058000 0.60000 36.300 1.20~ 25.000 110."00 62.1016 61.3610 65.8351 65.2994
226 31-0216 0.036167 2.25124 17.511 o .13 ~611 0.0141222 9.~83 105.718 55.8909 48.3165 ~8 .6875 54.2950
221 31-0220 0.028000 2.60000 4.900 0.490 12.000 140.0no 52.2004 46.2311 46.1904 48.LI)1~

228 31-0231 0.061000 1.80000 20.800 0.985 15.0ll0 66.0ll0 63.4288 51.5300 60.3129 58.4439
229 31-0258 0.0:!9CO!» 1.00000 28.20!' 0.165 10.000 96.0~0 56.9186 60.0100 6~.3581 60.1124
231 31-0292 0.03001)0 2.10000 9.100 0.625 15.000 16.noo 53.1953 45.6812 )2.2632 ~n.;'819

231 31-0311 0.010000 5.20000 1.3no 0.38C 10.0"0 160.ftOO 31.3533 36.1428 33.1138 35.)91)0
232 31-0334 0.041000 2.30000 14.900 0.625 20.000 1no.ooo 57.6991 41.9918 51.101)4 54.2659
233 31-0339 0.0400ftO 3.30000 4.100 0.535 30.000 110.000 57.3436 42.7956 44.4418 48.1931
234 31-0341 0.058000 1.00000 40.600 1. n8 5 20.000 96.0no 62.7«916 60.0000 66.934!» 63.2119
23S 31-03 S3 0.038000 1.00000 39.000 1. 00 ~ 25.000 92.000 56.6040 60.0000 66.5395 61.0411
236 31-0313 0.029000 4.00000 3.300 0.645 10.000 140.0(t0 52.1064 40.0,35 ..2.3124 45.0141
231 31-0384 0.040000 1.20000 13.600 0.76~ 61.000 18.000 51.3436 51.~lil 56.2048 56.9731
238 31-0413 0.039000 2.00000 11 .400 0.645 20.000 14.'JOO 56.9186 50.0111 54 ...~731 53.821.
23,9 31-0438 0.031000 5.10000 4.800 0.605 10.000 14.000 53.6681 36.5226 45.9881 45.3930
240 ' 31-0454 0.030000 2.00000 6.100 0.610 30.000 52.~f)0 53.1953 50'.t'111 49 ..2~97 50.8222
241 31-0480 0.0540 (H) 3.20000 3.o-0C 0.530 10.000 120.000 61.6111 43.2390 4. ~. 3114 48.1625
242 3,1-0524 0.022000 2.20000 4.20" 0.630 15.000 52.000 48.7228 48.6383 44.6182 41.3464
243 31-0530 0.036000 1.90000 10.400 0.165 35.000 80."00 5S.8243 50.1S09 53.5131 53.~828

244 31-0533 0.038000 2.00000 3.900 0.91S 47.000 140.0'0 56.6040 ~0.0111 43.9512 50.1890
245 31-0540 0.016000 4.40000 1.100 0.370 10.000 110.000 44.1301 38 .~5 01 35.8055 39.5288
2.6 31-0554 0.010000 4.30000 2.100 0.29~ 5.0no 110.0"0 31.3533 18.9814 31.8184 38.0110
241 31-0516 0.03600r 2.10000 11.800 0.670 20.000 120.1)00 5S.8243 49.3081 54.8121 53.3150
248 31-0610 0.050000 1.60000 lS.100 0.695 10.000 150.000 60.5614 53.1212 Sl.2312 51.0066
249 31-0620 0.008000 9.10000 1.1 f)0 0.32~ 2 .~OO 24.1)00 34.135S 28.1788 31.5351) 31.2831
250 31-0624 0.021000 2.10000 8.900 0.610 10.000 120.0no 48.0520 49.3081 ~2.0452 49.8020
251 31-0653 0.018000 2.30000 4.100 0.510 5.0!)0 110.000 4 ).8292 41.9918 ' 44.4418 4".0896
252 31-0718 0.041000 0.90000 2.700 1.10~ 100.000 16.000 51.6991 61.~182 40.3.38 53.1813
253 31-0119 3.23088 43.1006 43.1006
254 31-0122 0.0280 no 3.40000 a.70n 0.600 15.090 120.000 52.2004 42.3654 !,1.8222 48.1960
2S5 31-0133 0.035000 1.00000 6.1)00 C.94 5 20.000 96.000 55.4181 60.C)000 48.1172 54.5318
256 31-0715 0.009000 3.30000 4.500 0.64~ 25.0no 96.000 35.8340 42·.1~56 ..5.3550 41.3282
251 31-0186 O.I)IaOOOC 1.30000 2~.00U 0.885 15.000 140.000 51.3436 56.2193 62.1172 58.~8"0

258 . 31-0812 e.036000 3.00000 4.200 0.720 11.000 135.000 5S.8243 44.1690 44.6182 '8.2238
259 31-0813 o .0~2'00 1.00000 51.900 1.24~ 30.000 110.000 61.1269 60.0000 69.j428 63.4899
160 31-0826 0.032000 1.80000 15.200 0.83~ 11.000 11~.OOD 54.1259 51.5300 J1.2959 54.3113
261 31-0850 0.052000 1.50000 jO • .-OO 0.88~ 5.0no 150."00 61.1269 54.1~12 64.0951 59.7933
2"2 31-0857 0.046000 1.10000 26.700 0.'i20 20.0no 140.000 59.3590 58.6266 62.8225 6".2694
263 31-0811 0.028000 6.800 1.015 I. 0.000 120.000 52.2004 49.4050 50.8021
264 31-0882 0.044000 1.70000 1l.20!) 1.135 70.000 120.0.,0 56.7180 52.3536 ~4.1001 55.1239
265 31-0896 0.082000 (1.10000 65.100 1.50) 40.000 120."00 61.6949 65.1391 11.6558 6&.163~

266 3'1-0921 0.06501)0 1.00000 36. ~o ': 1.34 !> 70.000 100.000 64.3441 60.0000 65.9699 63.4182
2~7 32-0018 0.118000 0.40000 143.000 2.39~ 4S.00O 160."00 12.9433 1.).2037 7Q.2855 15.1442

" 15 4~.000 140.000 11.3340 71.3492 12.0509 15.5181
51.1183



~ll""J",NL LI'lI'\!t:::J' DU""'r7V.JJI - Junrr:tr\ - !P r ..... ,.. J1 '-''- , '""'", ...... L·· ..

ORS S Pf SD tHl' Nt NTk NNH3 "23 COLO~ _ue lSIP 'SIS 'SIC AV1S t •
211 32-'0" ''-'59'0 '.20000 68.90f) 2.02S00 40.0000 160.noo 77.244 83.1920 12.1224 11.5193
212 33-0001 o ot32 00 80500 0.98500 30.0000 8.000 ~ .126 51.5940 52.8600 •213 33-0009 thrl32 0.. 8.51')0 0.9.0 :;00 60.0000 6.000 54.126 51.5940 52.8600
216 33-0015 0.10725 0.61310 1.54750 87.5000 7t.566 65.1044 68.61151
215 33 -0032 Ch04100 2.50000 9.500 1.14~on 10.0000 100.noo 59.669 46.7963 52.685l 53.~502 •216 33-0033 0.03700 2.28600 0.89000 1S.0000 ~6.219 48.0e 58 52.1526
211 33-0060 0.10700 o.soooo 59.800 1.81~00 90.0000 68.000 71.532 63.2155 10.13211 68.4935
218 34-0044 0.04111 1.11160 1.080'-'0 14.1667 57.158 58.~978 58.n180' •279 36-0019 0.02657 2.49495 8.3~0 0.668'13 0.112500 0.014161 6.1667 168.333 51.443 46.8254 51.3605 49.8762
28' 34-0086 "O.0~825 0.62500 32.625 0.302500 0.025000 20.0000 17i.500 70.302 66.1128 64.1866 61.2818
281 34-0116 0.03492 3.63583 0.92911 8.9583 55.384 41.399&1 48.3914 •282 34-0142 0.035251 3.01961 0.757~0 6.81 ~O 55.521 4}.1913 49.6561
283 34-0'154 0.'9306 1.23048 43.~50 1.11750 0.295000 0.022500 28.1250 110.833 69.520 51.n113 67.7111 64.7416
284 34-"69 1.6'233 0.61245 134.333 0.257500 0.508333 57.9167 253.333 110.558 61.ft651 16.6122 85.4318 •285 34-"71 0.03861 2.40000 10.333 1.35161 1.15333 0.1<,3333 0.005000 ';3.3333 163.667 56.855 41.3645 5}.2210 52.4861
28~ 34 -0216 0.03033 2.55693 1.f)3108 8.0208 S3.355 46.4111 49.9132
281 34-0211 «)01)4142 3.23163 9.260 1.21833 0.822 Sf) 0.160001 0.005000 8.9583 200.661 51.846 43.1'105 52.63.2 51.1161 •288 34 -0251 0.04533 1.26661 11.600 1.1~833 1 .54333 0.21(!OflO 0.005000 16.6661 17S .661 59.148 56.5936 56.7341 58.1581
289 36-0018 0.14211 0.18501 118.925 0.466667 ('.023333 41.5000 111 .500 75.630 63.'810 17.4710 12.1910
291 31-0046 0.16200 63.9168 63.9168 •291 38-0144 0.02631 3.10515 0.38458 24.5833 ,,1.338 43.6126 47.50S4
292 40-0001 0.0880.. 0.50000 ..3.100 1.92000 40.0000 130.000 68.113 69.9881 14.0312 10.910~

293 40-0102 0.41900 1.50000 90.000 2.475~0 2.22000 0.25001)0 ~.OO 5~00 30.0000 190.000 91.216 54.1572 14.1431 1~.3122 •294 4ft-0009 0.1·,100 0.40000 111 .000 2.61S000 30.0000 120.000 12.943 13.2031 1'I.0~91 15.1?89
295 40-1020 0.20100 0.30000 295.000 3.770no 3.620ftn 0.14001)0 0.010000 30.0000 100.noo 80.624 11.3493 86.3892 81.4540
296 40-0031 0.42100 1.64540 256.00n 4.57500 4.110no 0.400000 0.005000 40.0000 190.000 91.489 52.8241 8 ••9982 16.4310 •291 4'-0033 0.08500 1.00000 72 .~OO 1.iUSOOI) 30.01)00 130.000 68.213 60. Ono 0 12.6220 66.94S0
298 60 -0057 0.04800 1.30000 19.200 1.22500 1.haOOO 0.080 nOO 0.005000 20.ftOOO 130.000 59.913 56.2193 54J.5'!11 58.5932
299 40-0063 0.05000 1.Z0000 31.000 "1.84000 1.10000 0.13COOO 0.010000 20.0000 110.000 60.561 51.~121 64.2814 60.7405 •300 40-0CH9 0045400 0.30000 159.000 2 .5~~00 50.0000 110.000 92.313 17.3692 80.3260 83.3694
301 40 -0092 0.11800 0.52012 4n.00o 2.16~0" ~.2 30ftl) 0.1tOOnO 0.005000 52.5000 140.noo 12.943 69.41~1 66.1819 69.7169
3f)2 60 -0092-03 1!I'1.I28900· - 3.68090 35.0000 85.@60 15.8599 •303 60-0111 Q " t) 48 00 1.1 0 00 0 21.400 1.18000 1.6;,~0" 0.120000 0.005000 2~.0000 153.1)00 59.913 58.6266 63.0164 ~0.5586

304 40 -0119 0.20000 1.40000 71.600 3.59000 15.0000 110.000 80.552 13.2031 1&..~268 15.4Z1.
3"5 40 -112 4 0.1)5800 1.00000 53.300 2.1 :'00,.. 25.0000 140.f)00 62.102 60.nnoo 69.6ft39 64.11"0 •316 43 -0112 O.'~OOO 0.30000 241.000 S.355nO 5.'8Cf)O 0.170noo 0.005000 40.0000 200.000 92.24 S 11. ~&9 ~ S4.6411 84.1412
301 43-0013 0.26800 0.91000 114.000 2.57000 40."000 150.000 04.112 61.5182 11.0621 14.4508
306 43 -01)85 0.20800 0.30000 122.000 ~.16500 52.0000' 240.000 e1.111 11.3492 11.1214 18.7313 •309 43 -0'10 4 0.10000 1.50000 31.200 1.6~00n 30.0000 150.000 70.551 54.1512 64.3505 63.«'214
310 43 -'"15 0.09900 0.30000 54.500 2.62500 60.1)000 190.~00 70.412 11.3&92 6~.~2.l3 12.5271
311 46-1020 1.28100 0.30000 232". coo 4.7.Ci~00 50.0000 140.""0 8S.455 17.3492 84.0325 (12.2119 •312 46-0046 0.13500 0.30000 45.900 2.1b500 40.0000 161.000 14.814 17.34Y2 61.'1316 1J.'511
313 46-0052 0.163"0 0.20000 54.900 2.0e,~00 45.0000 140.noo 1~.11 4 83.1920 69.8941 16.266~

314 46-0096 (}010600 O.JOOOO 49.100 2.1050n 45.0000 170."00 11.666 71.3492 6d.1918 72.6n41 •315 41-0002 0.05 .. 00 1.30000 16.3')0 1.03000 10.0000 150."00 61.611 56.?193 57.9813 58.~239

316 41-0015 0.09.. 00 2.00000 9.200 1.5£SOO 25.0000 150.000 69.664 50.0111 5,.3104 51.3488
311 47 -0026 0.03300 1.20000 19.800 1.15~f)n 1.~000 1~5.(100 54.570 57.3127 5~.8895 51.2173 •318 41-0032 1.22267 0.51287 .. 08.017 0.556i-61 0.018150 42.0833 209.1f7 106.659 69.62il1 16. S332 84.2114
319 41-0038 0.11800 0.70000 7S.S00 1.640nl'l 3S.0000 180."00 72.943 6~.1391 13.n191 70.~616

~20 47-0042 0.12283 1.38007 1.4d<,17 41.6661 99.?19 5 S. :!581 77.2188 •321 47 -0046 0.04200 0.70000 30.1100 1.83(1)0 15.0000 160.000 58.047 65.1~Ci7 64.2239 62.4103
322 47-0049 0.059"0 0.70000 42 .000 1.83~"0 15.0000 200.000 62.948 65.1397 61.2665 65."181
323 41-0050 0.02600 1.50000 12.«:00 1.130no 10.0000 190.000 51.132 54.1572 55.1391 5,3.4700 •324 47-0060 o .1 72 no 0.30000 89.700 3. 44 ~OO 40.0000 170.('00 78.377 11.~'92 14.710. 76.~122

•... iii c·"% . : : ...".....,.. ... ...".~
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• MPCA L~kE Cl_SSIFICATION PROJECT <314.>
21~1~Nl l.klS, bO=1Y15, ·SUMMER·, PC.,HETt,CLrp

• O~S S PT SO CHl. NT NTK NNH3 ~?3 COLOR ALk lSIP iSIS iSle AYlSI

325 41-0061 0.097000 0.80000 6.300 2.0llS1J0 40.00IJO 190.000 10.1171 63.1155 48.6~~ 60.6629

• 326 41-0tt6i 0.074'00 ~.800l' 0 22.40r 1 • .,,0500 25.0000 100.000 66.2146 63.21~~ 61."999 63.5100
321 41-0064 0.028000 1.80000 12.500 1.0b500 10.0800 150.000 52.2004 51.5300 55.3114 53."359
328 41-006! 0.032000 2.10000 15.700 0.<,3500 1S.0000 110.008 54.1259 49.3«'87 51.61 ~4 "53.6@21

• 329 41-0082 0.12eooo 0.60000 65.000 2.414:000 20.0000 140.'J00 14.1163 61.~610 11.5507 11.00Y3
330 41-0095 0.111000 1.80000 ')7.900 1.£\)SOO 20.0000 160.000 12.0614 51. ~3 00 5 8.899~ 60.8~04

~31 41-0102 0.107000 0.50000 48.100 2.0 ..500 15.nooo 130.noo 11.5322 69.9883 68.5969 10."3."

• 332 41-0119 0.059000 4.20'J00 9.200 0.79500 S.OOIlO 140.~00 62.9481 39.3204 52.3104 51.5463
333 41-0134 0.1·10000 3.00000 0.200 1.£1000 25.0000 140.ttOO 11.9309 44.1690 '4.8114 43.t-311
334 41-0111 0.23.. 000 0.20000 109.000 3.,0500 80.0000 160.000 f'l.81S1 83.1920 16.6221 80.19166

• 335 48-0302 0.026121 2.31213 6.536 0.76536 n.72900 0.060900 0.00500 1 :;"6364 89.455 51.5296 41.5492 49.0111 49.3653
336 49 -0015 0.013000 2.60000 6.400 0.6<,500 15.0600 110.noo 41.1366 46.2311 48.8103 4~.3926

331 49 -0016 2.12125 49.1229 49.1229

• 338 49-0019 0.050000 2.98104 0.83500 25.0000 60.5~14 44.2314 52.3964
339 49-0024 0.016000 3.70000 5.600 n.608ftO 5.0noo 110.000 4,.1301 4'.'469 41.5003 &,.25\13
341 49-0035 0.035000 1.70000 20.7f)0 1.00500 1 ~.OOOO 80.000 5).4181 52.~536 6 O. 32;6 56.0325

• 341 &9-0019 «h018000 2.55000 1.800 l'.80500 0.74000 0.06nO«lO 0.00500 6.2500 105.1)00 &5.8292 46.5109 50.7510 41.6911
:!42 49 -0081 0.012000 2.70000 3.100 0.80500 5.0000 100.000 39.9824 45.6R12 43.4347 43.!9348
343 49 -0121 0.017500 2.CfOOO 0 13.900 0.78000 0.12000 0.0)5000 0.00500 6.2500 ~1.500 I. 5.4229 44.10515 5:6.418& 48.8331

• 344 49-0131 0.029911 2.36220 0_;5333 8.5417 53.1552 41.6133 50.3842
345 52-0034 0.066000 0.50000 43.30e 2.770')0 4~.0000 165.000 68.3817 69.9883 67.56)6 68.64:'2
3&6 55-0004 0.417528 0.96243 7 B. 02 ~ 1.u262~ 0.217083 1.2 ft125 15.4161 211.607 91.1653 6 O. 5518 13.342, 7~.t'I199

• 3& 7 56 -0141 0'.026875 2.02500 10.187 0.1,2000 (\ .86000 0.013150 0.01500 21.8150 130.000 51.6091 49.8321 53.93l0 51.7ff13
348 56 -0142 0.066500 1.15000 20.100 1.'0000 1.29000 '.).105000 0.00500 20.0000 185.~UO 65.'009 51.9359 60.0311 59.1246
349 56 -0191 2.11368 45.2993 4S.2993

• 350 56-0239 «..021625 2.61500 4.514 O.b112S 0.74500 0.061?SO 0.00500 5.0000 52.01e.0 45.8213 4-5.3849 41.1374
351 56-0240 0.021000 1.95000 1:1.050 1.0~000 !).98500 0.G60000 0.00500 1~.0000 210.000 48.0520 5 O. 3766 54.167,. 5 0. 865~
352 56-0242 0.031419 2.65820 9.215 o• .,7000 0.6612<, 0.105000 0.00500 8.2813 180.000 53.8893 45.9121 52.4500 50.750~

• 353 56-0243 0.023150 2.62500 6.850 0.<'6'.)00 0.89000 0.065000 o.onsoo 8.1250 180.000 4\t.8265 46.093~ 4".416CJ 48.4655
354 56 -0253 0.011500 1.10000 2.920 o.s~o')O 0.4C15!J0 0.050000 0.00500 6.25110 25~.000 39.36,.6 3 1 • 75 ~ 0 41. 11 22 31.4120
355 56-0291 0.163('t'l0 0.6401J0 s.oooo 11.6019 71.6"19

• 356 56-0302-01 0.040000 2.65000 8.929 1.1 .. 437 1.03500 0.1 031~0 0.00562 7.5000 51.3436 45.9566 52.076,. 51.1923
35"1 56-0306 0.019000 6.10000 2.720 0.80650 0.74000 0.057150 0.00875 5.62..10 46.6088 33.·94L6 40.4162 40.312~

35@ 56 -0310 1.61640 52.~551 52.5551

• 359 56-0358 5.82930 34.5961 34 .5961
36f 56 -03f <, 3.55358 41.1268 41.1188
361 56-0415 0.012500 5.15000 2.640 0.67500 0.o1S'lO 0.055000 0.on500 2,5000 11&».000 40.5110 36.~821 40.1233 39.n2~5

• 362 56 -04 7C1 0.043000 0.76000 2.5000 58.3865 58.386)
363 56 -0161 0.011150 2.65000 6.325 1J.C)7.1.~0 0.d1000 0.062500 0.00500 4.3750 198.750 45.6215 45.9566 48.6946 46.7596
364 56 -0186 0.01 GO 00 2.90000 5.",o0 0.1 .. 500 0.68000 0.060000 0.00500 2.S0iJO 190.000 31.~533 44.65.15 4&.0123 43.3410

• 365 58 -0062 1.30387 56.116~ 56.1765
366 58-0119 0.013000 1.10000 50.0noo 66.0184 66.0184
361 58 -0123 0.'28333 3.92430 0.54667 32.5000 52.3710 40.2918 46.3349

• 368 58-~131 O. n~ 10 00 2.00000 18.900 0.(~500 15.0000 16.000 53.6681 50.0111 59.4332 S 4.3111
369 58 -0138 0.039000 1.20000 3t.• OOO 1.0tsSOO 15.0000 88.000 56.9786 51.3121 6~.7543 60."~52

370 58-0142 0.142 n 00 0.10000 7«j,300 2.4,,1)00 50.0000 100.noo 75.6130 6S.1397. 73.5015 11.4181

• 371 61} -0305 0.033250 0.9461) 1.43010 13.750~ 54.t-185 60.7977 57.1381
312 61 -0064 0.043500 2.32500 26.250 1.142150 1.02250 0.11 5000 0.00500 6,2500 163.1,0 58.5532 47.84 LO 62.65:>8 56.~S03

313 61 -oo~ 1 0.060000 1.40000 16.95(j 1.275'>0 1.15;'00 0.1150no o.onsoo 2~. 0000 14s.noo 63.1904- ~5.1~14 59.4591 59.2610

• ~14 61 -0072 O.C753~3 0.73333 67.667 1.c,,:;,833 1 .tl73 3 3 0.2tnooo o.onsoo 33.3333 181.667 6c>.4721 64.4693 71.9452 67.6209
375 61 -G13 0 o .04 ~ 75O 1.1118& 14.777 Ofl\85917 0.13701)3 0.01417 7.604, 21s.noo 59.2804 52.2~33 51.'H~4 56.1844
316 62 -0002 0.013000 0.10000 S~.600 1.b~250 1.15750 0.102500 0.02125 25.')000 131.500 66.0184 65.1397 10.53.)9 61.2301

• 311 62-("l04 O.t.'865~O 0.39370 1.65n"0 6~.5000 8 :>.7346 73.4325 19.583t
7 13.58b3 75.2940



21~lN~L LAkES, 80=1975, IIISUHP4ERII, PC, , HE TC , CLHP

OSS S Pf SD tfilA ~! 1 Nfl< NHH~ "2 ~ tOlOR All< 1SIP fSI~ 1SIt AVTSI •
379 62-04" 1 0.59200. 0.4~720 5.8200 20.0000 96.200 71.?778 83.7390
380 62-0013 0.031000 1.7000° , ... 000 1. sa 5~ 1.2800 0."80000 0.02 ~f"O 87.000 S3.195 52.3536 56.4892 54."121 •381 62-0024 0.030000 1.00000 17.n!)0 1.395C 1.2800 0.090000 ''-025000 47.000 53.19S 60."000 5e.3938 57.1964
382 62-004' 0.094000 1.39065 1.1225 35.0000 69.664 55.2460 62,45~2

383 62-0056 0.043292 2.17228 «,.375 1.285') 1.0029 0.052500 0.015000 10.0000 8Y.OOO S8,484 48.8210 52.5552 51.2868 •384 62-0061 0,022500 2.21447 10.000 1.3«'1)0 ".9267 0.010000 0.062500 2.9167 119.000 49.047- 48.5A3CJ 53.1884 50,2597
385 62 -0073 0.025333 1.96731 10.450 1.7~50 1.0533 0.010000 0.02S')00 10.0000 110.000 ~0.757 50.'A86 53.6202 ~1,5421

386 62-0015 1.24097 56,8~90 56.8 ..90 •387 62 -0(»1 5-lt'·0 .159100 ·2.5800 30.nooo 71.244 11.2436
388 62~0075-02 0,233~00 2,44"1) 40.0000 82.754 82,7~40

389 62-0080 0,021000' 1.23825 ",6700 10.0000 51.616 56.9206 54.2983 •390 62 -0081 ...914000 0.22860 11.1050 40.0000 102.A63 81.?660 91,8l-46
391 62 -00@2 0."35000 2.S908 ° 0.7450 6.7500 55,418 46,'?"~2 SO,8~01

392 65 -0006 0,188000 0 •.55245 1.5050 22.5000 79.659 68.5508 14,1051 •393 66-0008 O. 30A8 ° 71.1205 17"205
394 66-061 A 2,70510 45.6600 45.6600
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ASSESSMENT OF THE TROPHIC CONDITION OF SELECTED

MINNESOTA LAKES THROUGH ANALYSIS OF LANDSAT DIGITAL

MULTISPECTRAL SCANNER DATAl

by

Thomas H. Ltllesand, William L. Johnson, Richard L. Deuell,

Orville H. Lindstrom, and Douglas E. Meisner

ABSTRACT

Concurrent Landsat Multispectral Scanner (MSS) end ground data were obtained

for 60 Minnesota lakes distributed In two Landsat scene areas. The ground data

included measurement of secchi disk depth, chlorophyll-a, total phosphorous,

turbidity, color, and total nitrogen; as well as Carlson Trophic State Index

(TSI) values derived from the first three parameters. The Landsat data best

correlated with the TSI values. Prediction models were developed to estimate

the TSI 's of some 100 lakes appearing in the two analysis scenes. Clouds,

poor image data, small lake size, and shallow lake depth caused some problems

in lake TSI prediction. Overall, however, the Landsat-predicted lSI estimates

were judged to be very reliable for the secchi-derived 151 estimation,

moderately reliable for prediction of the chlorophyll-a TSI, and unreliable

for the phosphorous value.

'Numerous landsat data extraction procedures were compared and the integrity

of the Landsat prediction models was a strong function of the procedure employed.

Hulttdate Landsat and ground data were unavailable to perform a multitemporal

analysis.

1 Research sponsored by Contract No. 32100-07621/32100-07622 from the
Minnesota Poll~tion Control Agency (HPCA) and supported by NASA Grant No. NGL
2~-005-263 and by the University of Minnesota's Agricultural Experiment Station
(Projects 40-16 and 42-38).
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INTRODUCTION

This report summarizes a one year pilot project aimed at assessing if,

and how. Landsat satellite data might assist the Minnesota Pollution Control

Agency (MPCA) in complying with Section 314(a) of the Clean Water Act of 1977

(PL9S-217). Section 314(a) mandates that each state identify and classify its

public freshwater lakes according to their trophic condition. In Minnesota,

this Involves classifying some 3.000 to 4.000 lakes (depending upon the defini

tion of "public lake"). The data collection and analysis necessary for such a

classification entails numerous logistical problems and substantial costs.

Faced with these problems, the MPCA contracted with the University of Minnesota

Remote Sensing Laboratory (RSL) to perform the pilot project reported herein.

The basic approach taken in the study was to compare MPCA-supplied ground data

collected during 1980 on some 60 lakes to the digital multispectral image

values measured by landsat on the same lakes. Statistical models relating the

two data sets were developed and they were subsequently used to estimate the

trophic state of approximately 100 additional lakes on the basis of the

Landsat data alone.

This report summarizes the pilot project in the following manner. First,

the geographical areas of investigation and the form of the Landsat and ground

data made available for the study will be discussed. Second, the methods used

to develop and calibrate the trophic status estimation models will be presented,

along with a discussion of the overall statistical integrity of each model.

Thir~. the methods used to classify the 10l. "test" lakes with the Landsat data

will be discussed. (A table listing the trophic state estimates for each of

these lakes Is presented In Appendix B and Appendix C of this report). Lastly,

the conclusions and recommendations resulting from this effort will be summarized.



It should be noted that It Is not our Intention in this report to summarize

the details of how the Landsat satellite multlspeetral seanner (HSS) works, nor

how HS5 data have been used to estimate water qualIty In a multitude of p.revious

studies. These subjeets are adequately treated elsewhere. l ,2 Our Intention

here Is to summarize the work performed by the RSL in the pilot project and to

&omment on the apparent effectiveness of this approach. We intend to present

the technical details of our effort In the scientific literature at a later

time.

STUDY AREAS/AVAILABLE DATA

Figure 1 depicts the location of the lakes used to calibrate our trophic

state estimation models. These lakes appear in two Landsat scene areas (path/

row 29/29 and 31/28), one covering the Twin Cities metropolitan area and its

surroundings, and the other covering the Ottertail lakes region of West-Central

Minnesota. These scene areas were chosen .by MPCA as being typical of the range

of lake conditions found throughout most ·of the state. In addition, the loca-

tion of the study areas comparatively close to the Twin Cities. enabled thorough

field analysis within the limits of project funds.

Landsat Data

It was our original intention to analy~e data from several dates within

each scene area. Regrettably, adverse weather conditions and NASA data pro-

eessing difficulties limited the availability of Landsat imagery to two dates

In the Ottertail Lakes region (June 25 and August 18, 1980) and one date in

the metropolitan region (July 29. 1980). One of these scenes, the June 25

Ottertail lakes Image, was omitted from full analysts due to insufficient con

&urrent ground data (only six lakes had been sampled). Thus, the analysis was

2
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performed on one date within each area and no atmospheric normali'zation between

scenes was necessary.

Figures 2, 3, and 4 are full-scene photographic prints of the LandsQt

scenes which were analyzed. Figures 2 and 3 show the two consecutive frames

of Imagery covering the Ottertail Lakes region for August 18, 1980. All of

these images are from the Band 7 (near Infrared, 0.8 - 1.1 ~m) spectral channel

of the Landsat Multispectral Scanner. This channel, one of four in the MSS,

provides the maximum contrast between the lakes and surrounding land.

The Otterta i 1 Lakes area appears In the top center through the lower ri ght

portion of Figure 2. Due to orbit-to-orbit variation in the scene center loca

tion, this Image did not Include the entire study area (as had been intended),

necessitating the additional use of the next scene to the north (Figure 3).

The quality of these Images was very good except for the presence of clouds

which obscured a number of the study lakes.

Figure 4 shows the Twin Cities Metropolitan area in the top center portion

of scene 29/29. This scene was of marginal quality, included some cloud cover

(center of left edge) and numerous bad data lines. Whereas the Ottertail Lakes

images had been fully processed by NASA (including geometric correction and

full-scene photographic generation), the Metropolitan area scene had been lost

in the NASA processing stream. Fortunately, a pre-correction computer compat

Ible tape of this scene was obtained, from which the full-scene print shown in

Figure 4 was generated by the RSL on a Dicomed image recorder. Although this

Image is not geometrically corrected, it was still fully usable for the study.

Ground Data

The ground data supplied for each of the two study areas were of two forms.

The first was MPCA-collected observations of secchi disk depth (In meters)

chlorophyll-a concentration (~g/l), total phosphorous(~g/l), turbidity (FlU),

At



Figure 2. August 18, 1980, Landsat H55 Band 7 Image of OttertaIl Lakes study
area (Path 31, Row 28).
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Figure 3. August 18, 1980, Landsat "55 Band 7 Image providing supplemental
coverage of Ottertail Lakes study area (Path 31, Row 27).
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FIgure 4. July 29, 1980, Landsat "55 Band 7 Image of TwIn Cities metropolitan
study area (Path 29. Row 29).
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~.color (Pt-Co), .nd total nitrogen (~g/l). These samples were taken via float
"4

plane within 1-1/2 days of the Landsat overpass.

The second, source of ground data was the Citizen lake Monitoring Program

(CLHP), coordinated by MPCA. The CLHP set contained data only for secchi disk

depth and limited observations for total phosphorous and color. Because varia-

tlons In sampling error between observers was anticipated, the ClMP data were

not used in the modeling process, but were used as supplementary data to eva-

·luate the model results •. All model development was done using the MPCA-

collected data only.

In the case of the Ottertail Lakes scene, ground data from a total of 32

sample points located on 25 "calibration" lakes were made available for modeling.

Wind problems precluded the collectton of seechi disk data at eight of these

sampling points and clouds obscured the landsat image of seven of the lakes.

For the Metropolitan scene, data on 31 sample points located on 28 ~alibration

lakes were used in the modeling process.

Supplemental Aerial Photographs/Bathymetric Charts

To assist in analyzing the landsat data, the RSL acquired aerial photo-

graphs of all calibration lakes at the time of Landsat overflight. These images

were recorded on color and color infrared film, at a scale of 1:65,000, using a

motor-driven 35 mm Nikon F2 camera. Enlargements of the infrared photographs

were assembled into mosaics depicting each calibration lake at a scale of

1:18,000. The resulting mosaics were valuable in documenting lake conditions

In much finer detail than that available from the Landsat data and aiding the

Image 'analysts in interpreting the digital portrayal of the lakes. Such features

as aquatic vegetation, bottom effects, algae blooms, sediment plumes, etc.

could be clearly seen on the aerial imagery.

8



The'aerlal'photographs were referenced In conjunction with "PCA-supplied

bathymetric charts for each lake. In adclltlon to the depth contoLlrs, the

locations of all sampling points were Indicated on these charts.

HODEL CALIBRATION

Parameters Modeled

Per mutual agreement between the MPCA and the RSL, two directions were

pursued In the modeling effort. The first was to develop statistical models

through which the landsat data could be used to estimate the Carlson Trophic

State Index (TSI).3 The second was to investigate the development of models

for estimating each of the six "raw" water quality measurements made on each

Jake. Accordingly, MPCA supplied f~ur Carlson TSI values in addition to the

six raw measurements for each calibration lake. The first three TSI values

were computed from the secchi, chlorophyll-a, and total phosphorous readings,

and the fourth was the average of the first three. Suspecting great varia-

bility in the phosphorous-derived TSI value, HPeA expressed an interest in

modeling a fifth TSI value, which was the average of the TSI 's computed from

the secchi disk and chlorophyll-a parameters only. Thus, 11 parameters (five

lSI's and six raw values) were modeled during the study. Statistical variates

of the ground data (such as principal components) were not modeled in that

HPCA wished to relate any final lake classification parameter directly back to

corresponding raw field data.

Landsat Data Extraction Procedures

The landsat data samples were extracted from the full scene digital data

tapes obtained from NASA. To facilitate this process, segments of the full

scene were displayed on an Interactive Image analysis system at the RSL. This

equipment allows the analyst to view the landsat data in contrast enhanced

9



color. automatically mask out land features In the scene. electronically magnify

the Image to observe the full detaIl In the data, and to outline ground areas

over which digital data should be extracted. Some 37 Image segments were.

analyzed in the Ottertail Lakes scene, and ~6 in the Metropolitan scene. Each

segment contained 2~O rows and 2~O columns of picture elements (pixels). Pixels

In the Ot terta i 1 Lakes a rea were nomi na lly 60m square at ground 1eve l. Those in

the Metropolitan scene were 60m x 80m In size.

Five different sampling methods were used to collect the Landsat data on

each calibration lake, enabling a comparison between techniques. Each of these

methods is outlined below:

- single point: the single Landsat pixel corresponding to the water sample

location was sampled. The sample position was located on the display by

viewing the bathymetric chart for the lake under analysis. This type of

sample avoids the potential problem of variation in the lake water condi

tion away from the sample point.

- 3x3 and 5x5 neighborhoods: the computer also automatically sampled squares

of 3x3 and 5x5 pixels surrounding the single point. Because the Landsat

data contain a slight amount of electronic noise, these methods were in

tended to "smooth out" the spurious variations which may have occurred at

the single pixel. Thus, the averaged value may be a more accurate indica

tion of the" ground radiance at the water sample point. When sampling very

small or narrow lakes, the neighborhoods occasIonally included some land

pixels. These values were detected by their high variances and omitted

from any subsequent analysis.

- Interior sample: observing the bathymetric chart and aerial photographs, the

analyst outlined a "deep water" region of depth greater than twice the

secchi disk measurement for each calibration lake. This Insured the

10



avoidance of "bottom effect," where the scanner views the lake bottom as

well as the water. The analyst also avoided weedbeds, marinas, clouds,

cloud shadows, and other anomalies observed either on the enhanced landsat

display or on the low altitude photography. This sampling approach further

extends the "data smoothing" concept of the neighborhood samples, at the

exp~nse of possibly integrating over a variety of water quality zones

within a lake.

··exterior sampl~: this approach Involved outlining the entire lake, taking

care not to include any other lakes within the outline. After collecting

all of the landsat data within the outline, a Band 7·threshold was used to

discard all nonlake pixels. This approach provides no analyst intervention

to avoid problems such as bottom effects. However, it is considerably more

convenient operationally.

Each of the above techniques was employed on all of the calibration lakes

by two Image analysts working independently. This provided a means of cross-

comparing variations between operators and methods, as well as. providing checks

on all data used in model development. The various sampling techniques were

compared by computing correlation coefficients between the Landsat MSS and the

TSI variables. The correlation coefficients for the Ottertail Lakes data con-

sistently showed the interior samples to best fit all TSI~. This indicates

that the smoothing effect of the larger sample was more important than the

localized attribute of the point and neighborhood samples. Further suppporting

this/finding was the exterior data, which also provided significantly higher

correlation coefficients than the point or neighborhood data. The Metropolitan

scene data exhibited a much smaller range In correlation values but the sampling

te~hniques were ranked in the same order as with the Ottertail data. Also,

11



,significant differences between operators were observed for the point, 3x3 pixel

end 5x5 pixel ~thods. Differences between operators were insignificant for the

interior and exterior sampling methods. Based on these results, the modeling

effort was focused on the Interior and exterior Landsat samples only.

Modeling Results

The product of the data extraction process was a series of tables listing

for each of the calibration lakes the mean radiance (digital number) and vari

ance in each of the ·four Landsat MSS channels and the corresponding eleven MPCA

water quality measurements" A separate table was generated for each of the two

scene areas and two Landsat sampling techniques (interior and exterior).

All model development was performed using the Multreg Statistical Analysis

Package developed at the University of Minnesota. 4 A series of regression

models was derived, each estimating one of the 11 water quality variables using

the Landsat data. In addition to the original Landsat variables, several trans

formed values were used. These included radiance squared and various ratios of

two channels. A variable screening algorithm in Multreg was used to select the

most effective combination of variables for each model. Several models were

developed for each water quality variable. The statistical criteria used to

select the "best" model for each parameter were many and varied. Suffice it to

say here, the models chosen were those thought to have the best overall predic-

tive accuracy when applied to the range of lakes to be classified in the 'two

scenes. The interior models proved to be superior to the exterior models in

this regard. Hence, we will provide additional details only on this final set

of model s.

12



lSI Models

Table 1 lists the Landsat variables used In each of the final models for

estimating the Carlson TSI values. The numbers 4-7 refer to the Landsat MSS

channels (channels 1-3 were for a dIfferent sensor system no longer operational).

Band 4 represents green reflectance (0.5-0.6 ~m wavelength), band 5 is red re~

flectance (0.6-0.7 ~m) and 6 and 7 are near infrared reflectance (0.7-0.8 and

0.8-1.1 ~m, respectively). The squared terms refer to the channel variables

squared, and the 4/5 refers to the ratio computed between band 4 and 5 bright

ness values. Table 1 also lists the regression correlation coefficients (r2),

the standard errors of estimate (rms residuals), and a measure of percent in-

accuracy for each model. The regression correlation coefficient is a measure

of the fit of the regression equation to the data with a maximum possible value

of 1.0. The more variables included in a model, the higher r2 will be, so direct

- comparisons between models using this statis.ticcan be made only when the models

under analysis have equal numbers of variables. The standard error of estimate

has the same units as the predicted quantity, and is the standard deviation.

Approximately 68 percent of the measurements are expected to be within one

standard deviation. The estimated percent inaccuracy is simply the ratio

(expressed as a percentage) of the standard error to the mean of the observed

values used to develop the model.

The results shown in Table indicate that the total phosphorous variable

could not be accurately fitted. This had been anticipated by MPCA personnel,

due to the Inherent variability in this parameter. In addition, Table 1 shows

that 'a higher overall level of success was realized with the Ottertail Lakes

area data. This was also anticipated by the MPCA personnel, due primarily to

a much larger range of lake conditions across the Metropolitan scene. The

13



Table 1. Summary of prediction models for Carlson TSI values.

Otterta t 1 Lakes Area (August 18. 1980)

Variables (HSS bands) 2 rms/mean . (%)r rms

Secch I (a)

5. 6, 7. 52 0.94 1.93 3.9

Chlor (b)

5, 6, 7, 52 0.84 3.88 7.0

TP (c)

6, 7, 4/5 0.43 8.25 15

Ave (a,b,c)
2 0.87 3.5"1 6.46, 7 , 4/5

Ave (a,b)

6, 7, 4/5 0.92 2.72 5. 1

Metropolitan Twin Cities Area (July 29, 1980)

Variables (MSS bands) 2 rms/mean (%)r rms

Secchi (a)
2 2 0.88 4.134, 5, 6 , 7 , 4/5 7.5

Chlor (b)

4, 5, 6, 7, 4/5 0.84 6.38 10

TP (c)
222 0.69 8.79 14 .6, 4 , 5 , 7 , 4/5

Ave (a,b,c)
2 0.87 At.82 8.04, 5, 6, 7 , 4/5

Ave (a,b)
,

4, 5, 6, 7, 4/5 0.90 At.35 7.5
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number of variables required to obtain a suitable model was higher for the

Metropollt.an scene data, Indicating the need for more complex models. As ex

pressed by the rms residuals (a measure of the average error found when applying

the model to the calibration lakes), the TSI estimates for the Ottertail lakes

area data was generally accurate to ±4 TSI units, whereas the Metropolitan scene

accuracy ranged ±6 units (excluding the total phosphorous TSI variable).

Appendix A lists the coefficients for each of the TSI models summarized in

Table 1.

Models for "Raw" Data. Table 2 summarizes the results of modeling the raw

data from the Landsat values. Among other things, this table illustrates the

generally poor performance of the II raw" models in comparison to their TSI

counterparts (in terms of the higher rms/mean values). In short, the transfor

mation into TSI values generally improves the statistical integrity of the

models. At the same time, the TSI transformation makes for less complex model

forms. In general, the raw values were not modeled well enough to use them as

a basis for s~bsequent classification of the test lakes. Accordingly, classifi

cation was undertaken using the TSI parameters only.

LAKE CLASSIFICATION

Data Extraction

The aforementioned models were used to predict the Carlson TSI valu~s for

a total of 32 lakes in the Ottertail scene and 72 in the Metropolitan scene.

The data extraction procedure used to collect the Landsat values for these

lakes ,varied only slightly from that used to develop the interior models. In

the modeling effort, the secchi disk reading for each lake was available and it

was used to define the sampling area to be used in the model. That is, the

.nalyst avolded.~ny areas of the lake having a depth less than twice the secchi

15



Table 2. SUl'1I1lary of prediction models for "raw" water quality parameters.

Ottertai I lakes Area (August 18. 1980)

Variables (MSS bands)

Secehi

5.6,7,52,62, 72,4/5

Chlor

4,5.6,42 , 52, 62, 72, 4/5

TP

Turbidity

4. 5. 7. 42, 52, 4/5

Color
I. 6 7 1.

2 • 62At, • ,At.

Nitrogen

4. 5. 7, 42 , 52, 72 , 4/5

0.95

0.73

0.87

0.75

0.79

rms

O. 16

5.90

20.2

0.89

4.76

186

rms/mean (%)

6.4

31

37

33

19

Metropolitan Twin Cities Area (July 29, 1980)

Variables (MSS bands)

Secchi
2224, 6, 5 , 6 , 7 , 4/5

Chlor

62
, 72

TP

6 2 72
5. • 5 ,

Turbidity
26, 6 , 7

~olor

I. 5 6 7 52, 62
lit. • , ,

Nitrogen

It. 52, 62 , 72 , 4/5

16

2
r

0.77

0.69

0.83

0.90

rms

0.57

38.2

76.4

2.27

4.85

326

rms/mean (%)

30

67

67

37

25

20



reading. In the classification process, the secchi depth reading was not known.

Accordingly, Landsat pixel values were generally extracted from all areas of a

lake having depths greater than IS'. It was felt that this criterion wo~ld

minimize data degradation from such influences as bottom effect and submerged

vegetation. In collecting,the data, the image analyst again avoided any extra-

neous scene elements such as algae blooms. Any unique tonal qualities or other

characteristics of the lakes were noted on a lake-by-lake basis.

When lakes contained several geographically distinct lobes or bays, and/or

apparently distinct trophic zones, separate samples were taken in each sub-area.

Where possible, lakes having multiple samples were divided geographically

according to HPCA's bay identification system. In all cases, the sub-areas

used were delineated on the bathymetric chart for the lakes.

Lakes with depth less than 15' were visually evaluated and samples were

taken'only if bottom effects were not evident to the analyst. In such cases,

the sampli'ng was performed within the confines of the 10' contour. In a

limited number of cases, depths of less than 10' were sampled if bottom effects

were not evident in the Landsat data. Again, notes were taken to document the

particulars of the sampling process employed on each lake.

Classification Results

The predicted Carlson TSI values for the lakes in the Ottertail and Metro-

politan scene comprise the tables in Appendix B and Appendix C, respectively.
I

The tables are organized by county, using the HPCA lake identification numbering

system, and the HPCA-supplied estimate of surface area. This information is

followed by the predicted secchi, chlorophyll-a, and total phosphorous TSI

values for each lake. The "TSI AVE. a, b, e" column contains the predicted

values for the average of the secchi, chlorophyll-a, and total phosphorous
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parameters. It should be noted that this column Is ~ sImply the arithmetic

average of the prevIous three. Rather, It contains the results of a separate

prediction model for the average. The tiTS I AVE. a, bIt column contains similar

information for the predIcted value of the average of the secchi and chloro

phyll-a values. All values represent the average observation of two image

analysts .. The "Remarks" column states any qualification about the predictive

values, such as depths used were less than 15', etc.

In eases where the predicted TSI was above the range used to develop the

prediction model, no attempt was made to extrapolate beyond the upper model

bound. These cases are Indicated with "greater than" (» symbols.

It can be seen" from the classification tables that not all of the test

lakes could be classified. This happened for various reasons. Some lakes

were cloud covered in the Landsat image, or they sImply were located outside

the scene area. Some lakes were located in areas of inferior image data, or

noise. Others were so shallow that bottom effects clearly precluded accurate

model.prediction. Others were so small that fewer than 20 pixels of rel iable

lake data could be collected. In such cases, there was great variation between

the data obtained by the two image analysts--indicating inadequate sample size

and extraneous pixel values.

Also deleted from the classification analysis were lakes that manifested

dramatic tonal anomalies on the interactive display. Algae blooms, bottdm

effects, extensive weedbeds, among other things, could have been responsible

for these anomalies. Reliable TSI predictions could not be made under these

cond l,t Ions.
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Overall, approximately 85 percent of the lakes In the Ottertail scene and

60 percent of the lakes In the Metropolitan scene were classified. A number of

lakes contained sub-areas in distinct trophic states. These areas are incieated

by (01), (02), etc. Their location has been annotated on the appropriate

bathymetric charts.

Reliability of Classification

Ideally, one could assess the reliability of the landsat classification by

comparing the landsat vs. the HPeA data for a large random sample of the clas

sified lakes. Regrettably, logistics and monetary constraints did not permit

concurrent HPCA data collection for this purpose. Hence, historical MPCA data

will have to be used to assess the overall reliability of the landsat classifi

cation. However, it is possible to make some a priori judgements of classifi

cation comparative reliability for the various models by other means. Figures

5 and 6 are included for this purpose. They show graphs of the relative per

formance of the final prediction models for each scene. Plotted on these graphs

are the model-predicted vs. ground-observed measurements for the calibration

lakes. Where available, model-predicted vs. ClMP-supplied values have also

been plotted on these graphs, with a separate symbol (x). These graphs permit

a visual evaluation of the overall fit of the regression equations. If a given

equation resulted in perfect correlation between the predicted and measured

quantities, then all points would fallon the 1:1 line.

Considered in concert with the statistics in Tables and 2, Figures 5

.nd 6 illustrate the comparatively high reliability of the landsat-predicted

lSI v~lues (except the phosphorous predictions). The overall average discrep

ancy observed between the landsat-predicted values and the available CLMP values

was only 2.6 TSI units for the secchi measurements (3 Ottertail lakes and 12
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Metropolitan lakes). The comparable value for total phosphorous was 10.4 lSI

units (2 Ottertail lakes and 7 Metropolitan lakes).

CONCLUSIONS

Though of limited scope and duration, this one-year pilot project has in

dicated the following:

1) Landsat data appear to have great utility in assessing the trophic

state of Minnesota lakes. In this study, Landsat MSS data were found

to be particularly reliable predictors of secchi-derived Carlson lSI

values, moderately reliable predictors of chlorophyll-derived values,

and comparatively poor predictors of phosphorous-derived values. lhe

Landsat models were also found to be reasonably reliable predictors

of average TSI values.

2) The overall practical utility of the Landsat approach to trophic state

prediction is a strong function of the quality of the Landsat data

available, the range of lake conditions appearing in any given scene,

and the manner in which the Landsat data are extracted. In this study,

weather conditions, logistics, and NASA data processing problems pre

cluded multitemporal analysis of the study lakes. Clouds and data of

inferior quality caused problems in the single-date analyses performed

in this study. Also, the entire methodology appears to be much more

applicable to the Ottertail Lakes region than to the Metropolitan

region. The principal problem in the Metropolitan scene was the com

paratively small size of the lakes to be classified. For the condi

tions of this study, the interior lake sampling strategy appeared to

significantly Improve the quality of the Landsat predictions.
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RECOMMENDATIONS

1) The procedures developed In this study should be tested In other geographi

cal locations of the state.

2) Further application of the Landsat methodology should be done on a scene

by-scene calibration basis and separate models should be investigated for

different lake types, time of year, etc.

3) The Landsat methodology should not be employed on extremely shallow lakes

(circa 51), nor small lakes (fewer than 30 acres of open water having a

depth of more than 10 1
).

4) Research should be initiated to define manners in which the Landsat

classification methodology might be implemented on a more automated basis

and on microprocessor-based hardware. The underlying object of these

efforts should be the development of an operational monitoring procedure

which MPCA could employ on a long-term in-house basis.
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Appendix A. Coefficients for Carlson TSI Prediction Models



Coefficients for Carlson TSI PredictIon Hodels

'ttertall MODEL VARIABLES (HSS bands)
akes Area

42 52 62 ,2
8-AUG-80 CONSTANT . " 5 6 7 "/5

eeehi (a) 55.40603 1.251824 7.733898 -13.90199 -40.21266

h'. a (b) -108.6349 18.94025 8.904933 -15.03513 -0.6758321

P (e) 75.31036 9.731075 -16.50316 -48.70506

51 AVE. 39.76273 10.12104 -3.533835 -35.56183
CII,b,e)

SI AVE. 57.25476 10.35393 -16.74187 -39.65946
(a,b)

etropolltan
Area

~-JUL-80

eeehi (a) 270.9353 15.57264 -18.72279 0.8700405E-1 -1.553990 -181.9944

nl. a (b) "20.9255 24.16596 -32.11311 4.616051 -13.506~7 -289.5"'8

~ (e) 287.0626 6.428936 0.4040416 -1.018016 -2.9977635 -17".8886

51 AVE. 390.1230 21.45709 -30.26651 3.907258 -1.913536 -255.4268
:!,b,c)

:;1 AVE. 326.0379 18.67490 -23.88981 3.450994 -9.806076 -223.5438
(a, b)

to j



Appendix B. Classification of Lakes in the Ottertail Lakes Study Area



ClassIfIcation of lakes In the OttertaIl lakes Study Area

COUNTY LAKE I.D. LAKE NAME SURFACE AREA '(a) (b) (c) TSI AVE. TSI AVE. REMARKS:
NUMBER Acres Hectares SECCHI CHlOROPHYll-a TOTAL PHOSPHOROUS a,b,c a,b

Becker 3-382 St. Clair 242 97.9 >65 >75 >74 >69 >70 <5', v.
It. tone

II 3-"75 MelIssa 1,827 739.4 49 59 53 53 52

~Ig Stone 6-152 Big Stone 6,028 2,439.5 >65 >75 >74 >69 >70 Usage of
mult.sam

)ouglas 21-S1 Henry 152 61.5 >65 75 >74 >69 >70

II 21-S3 Agnes 162 65.6 >65 >75 >74 >69 >70

II 21-S" Victoria 447 180.9 48 57 S3 S7 Sl

II 21-S6 LeHommeDleu 1,892 765.7 46 52 51 54 49

II 21-57 Carlos 3,017 1,221.0 43 56 47 51 46

II 21-81 Winona 220 89.0 <S',tona
anomaly

II 21-83 "11 tona 5,924 2,397.4 46 54 50 53 48

II 21-123 Ida 4,506 1 ,823.6 45 54 50 53 47

II 21-216 Whiskey 165 66.0 46 50 52 54 50

irant 26-2 Pe 1i can 3,680 1,489.3 61 71 64 68 63

II .26-97 Pomne De 1,794 726.0 Cloud
Terre Cover

~andiyohl 34-79 Green 5,821 2,355.8 47 58 50 53 49 Port Ion {
lake off
image;
clouds

nearb



COUt'TY LAKE I. D. LAKE NAME SURFACE AREA (a) (b) (c) rSI AVE. rSI AVE. REMARKS
NUMBER Acres Hectares SECCHI CHLOROPHYLl-a TOTAL PHOSPHOROUS a,b,c a,b

Kandiyohi 3"-1"2 George 248 100.4 44 54 49 50 "1 Clouds
nearby

II 34-154 Nest 1,019 412.4 60 66 66 69 64 Clouds
nearby

II 34-169 Wagonga 1,792 725.2 <5',tooc
anomal

Otterta 11 56-130 Big Pine 56 64 62 62 59

II 56-138 East Battle 2,360 955. 1 44 46 50 51 1t8

II 56-1lt1 Rush 5,340 2,163.0 50 56 56 58 51t

II 56-239 West Battle 5,672 2,295.5 44 53 48 50 "6
II 56-302 Silver 894 361.8 50 58 55 58 53

II 56-306 Elbow 193 78. 1 44 47 50 52 "8
II 56-658 Wall 756 306. 1

north (01 ) 54 64 60 63 57
south (02) 47 55 52 56 50

Pope 61-130 Mlnnewaska 7,770 3,l lJ4.5 55 66 58 63 58

Stearns 13-196 Rice 1,568 634.6 Off scen(

VI 13-200 Koronls 3,471 1,1'01.7 Off scen(

Todd 77-23 Big Birch ?,025 819.5 46 52 52 55 49

II 77-150 Sauk 2, 111 854.3
north (01 ) 56 64 62 62 60
south (02) 64 75 72 )69 ")70 depths

< 10'



Classification of Lakes In the Ottertail lakes Study Area

COUNTY LAKE I. D. LAKE NAME SURFACE AREA (a) (b) (e) TSI AVE. TSI AVE. REMARKS I

NUMBER Acres Hectares SECCHI CHlOROPHYll-a TOTAL PHOSPHOROUS a,b,e a,b

Todd 77-215 Osakis 6,768 2,739.0

south (01) 50 57 55 58 53
north (02) 46 50 52 56 50

Traverse 78-25 Traverse 11,600 4,694.5 >65 >75 >74 >69 >70 <10'



Appendix C. Classification of Lakes in the Twin Cities
Metropolitan Study Area



Classification of lakes In the Twin Cities Metropolitan Study Area

COUNTY LAKE I. D. LAKE NAME SURFACE AREA (a) (b) (c) rSI AVE. rSI AVE. REMARKS
NUMBER Acres Hectares SECCHI CHLOROPHYLL-a TOTAL PHOSPHOROUS a,b,c a,b

'-
Anoka 2-0"2 Coon 1,507 609.9 off scene

II 2-0"5 Golden 50 20.2 <20 pixel

II 2-075 Hoore ·110 ~~.5 <20 pixel

Blue Earth 7-0"" Madison 1,3~5 5~4.3 Bad fmag«
dati

II 7-0"7 George 141 57. 1 62 70 75 70 66

Brown 8-026 Hanska 1,844 746.3 <5'

Carver 10-19 Bavaria 201 81.3 54 57 59 58 56

It 10-059 Waconia 3, 196 1,293.4 54 60 59 56 57

. Dakota 19-005 Spring 5,910 2,391.0 56 62 57 55 60 Depth
unknown

It 19-021 Al1magnet 113 45.7 Bad Imag.
dati

II 19-026 Harlon 489 197.9
east (01) 54 61 62 58 58
middle (02) 57 66 62 60 62 5' contou

used '
II 19-021 Crystal 290 117.4 41 50 58 51 48

II 19-051 Fish 28 11 .3 <20 plxe I

II 19-065 Holland <20 pixel

Freeborn 24-014 Albert Lea 2,654 1 ,07
"

. 1 Tonal ano
<51

II 24-018 Fountain 555 224.6 57 60 69 62 59 51 contol
used
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COUNTY LAKE I. D. LAKE NAME SURFACE AREA (a) (b) (c) TS I AVE. lSI AVE. REMARKS
NUMBER Acres Hectares SECCHI CHLOROPHYLL-a TOTAL PHOSPHOROUS a,b,c a,b

Freeborn 2"-Ole" Freeborn 2,222 899.2 <51

Goodhue 25-001 Pepin 25,060 10,141.8 54 68 77 65 62 Portion
lake ofj
Image (r
end saml

Hennepin 21-00" Penn 47 19.0 J. <20 phu

II 21-01" Powderhorn 11 4.5 <20 pix.

II 21-016 Harriet 337 136.4 50 52 5le 51 50

II 21-019 Nakomis 199 80.5 58 58 55 59 58

II 27-031 Calhoun 416 168.4 48 51 51 le9 50

II 27-035 Sweeney-Twin 96 38.9 <20 pf)(~

II 27-037 '11 rth 37 15.0 <20 pixi

II 27-038 Brownie 21 8.5 <20 pixi

II 27-039 Cedar 167 67.6 57 61 53 56 58

.. 27-0"0 lake of the 157 63.5 <20 pi XI

Isles
II 21-0"2 TwIn 201 81 .3 <51

II 27-0"7 Bush 207 83.8 46 49 59 52 le7 10 1 co
use

II 27-0"8 Hyland 87 35.2 60 68 65 64 65 51 co
USe'

II 27-062 Anderson 431 174.4 <5' ; tOI

anom;<
pixe



Classification of Lakes In the Twin Cities Metropolitan Study Area

COUNTY LAKE I.D. LAKE NAME SURFACE AREA (a) (b) (c) TSI AVE. TSI AYE. REMARKS ,
NUMBER Acres Hectares SECCHI CHLOROPHYlL-a TOTAL PHOSPHOROUS a,b,c a,b

Hennepin 27-067 Bryant 199 80.5 53 59 62 58 56

.. 27-071 Round 34 13.5 <20 pixel
II 27-089 Shady Oak 90 36.4 <20 pixel

II 27-118 Fish 221 89.4 49 53 62 56 51

.. 27-133 Minnetonka 14,310 5,791.3
(01 ) 51 52 52 52 51 lO·cont.
(03) 50 49 52 51 49 II used

(04) 45 49 56 50 48
(05a) 48 50 49 48 48 :

(05b) 57 61 54 56 59
(05c) 53 57 52 54 55
(06) 65 64 46 61 64 10' cont.

used
(07) <20 ptxel
(08) <20 pixel
(10) 74 82 58 71 78
(11) 73 73 33 62 73
(12) 72 72 39 64 72
(13) 71 77 57 69 74
(14) 68 77 68 71 73
(16) 74 77 49 69 76

II 27-137 Christmas 274 110.9 32 31 45 37 32

Mcleod 43-034 Si 1ver 500 201. . If Bad Imag
Data

II 4)-084 Marton 616 2119.3 Cloud CO\



j

; COUNTY LAKE •• D. LAKE NAME SURFACE AREA (a) (b) (e) TSI AVE. rSI AVE. REMARKS
NUMBER Acres Hectares SECCHI CHLOROPHYLL-a TOTAL PHOSOPHOROUS a,b,c a,b

,

i Nicollet 52-034 Swan 9,346 3.782.3
west (01) 64 69 56 62 68· S' cant.

used
east (02) 62 65 55 61 65 ", cont.

used

Ramsey 62-01 Sf lve ... 68 27.5 59 65 56 59 62 5' cant.
used

II 62-06 Kohlman 84 34.0 62 69 63 64 67 ", cont.
used.. 62-07 Ge ...vals 231t 91t.7 57 63 55 57 61

II 62-10 Ke lIe ... 72 29. 1 <5'; <20
pIxels

II 62-13 Phalen 193 78. 1 53 56 53 53 54

II 62-16 Beave ... 65 26.3 60 70 76 68 66 51 cant.
used

II 62-54 McCa ......on 71 28.7 63 66 52 61 64

II 62-55 Como 69 27.9 64 74 85 75 69 5' cant.
used

II 62-57 JosephIne 110 44.5 53 58 60 56 56 10· cant
used

•• 62-67 Long 184 74.5 62 69 62 64 66
II 62-69 PIke 34 13.8 <20 pi xe
II 62-71 Valentine 58 23.5 <20 pfxe"

·11 62-73 Sna 11 195 78.9 <20 pfxe"
II 62-78 Johanna 211 85. 1, 47 50 54 50 48
II 62-82 Wabasso 47 19.0 <20 plxe"



ClassIfIcation of lakes In the Twin Cit Ies Metropolitan Study Area

COUNTY LAKE 1.0. LAKE NAME SURFACE AREA (.) :b) (c) TSI AVE. TSI AVE. REMARKS
Nu"BER Acres Hectares SECCHI CHLOROPHYLL-. TOTAL PHOSPHOROUS atb,c ',b

Ramsey 62-83 Silver 75 30.4 65 68 62 66 67 5' cont.
used

Scott 70-26 lower Prior 820 331.9 65 73 60 66 70

" 70-54 Spring 690 279.2 54 61 67 60 58

" 70-72 Upper Prior 326 131. 9
(01 ) 44 45 50 46 44
(02) 43 50 51 46 48

tearns 73-14 Marie 145 58.7 '77 85 68 78 81
aShlngton 82-23 lily 52 21.0 <20 plx.l

" 82-54 Bone 206 83.4 off scent

" 82-101 DeMont rev II1e 156 63.1 58 64 63 62 62 Tonal Ianomaly

" 82-104 Jane 159 6
'
1./' 43 47 58 49 45 \/ltlows

near sam
area

irlght 86-90 Buffalo 1.510 611. 1
west (01) 54 61 61 58 58
••st (02) 51 54 60 55 52

" 86-233 Sugar 1.145 463.4 44 46 52 47 45

" 86-252 Clearwater 3.704 1,499.0
north (01) 55 62 60 58 59
south (02) 48 54 58 53 50

" 86-263 Cokato 544 220.2 52 54 66 59 52

" 86-281 Caroline 138 55.9 Narrow
lake

" 86-282 laus 101 183 711. I "
" 86-297 Scott 101 "0.9 56 63 71 67 60




