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Introduction 

For thirty-eight years the Thirty Lakes Watershed District has managed and monitored water quantity 

and quality within the District.  Beginning in the summer of 2000 the District collected water samples 

that were analyzed for Trophic Status Index (TSI), which consists of three parameters that are 

particularly helpful in assessing the overall condition of a lake. Using a series of algorithms 

(mathematical equations) developed by Robert Carlson PhD. TSI is a standard for water quality 

assessment.  

Dr. Robert Carlson of Kent State University devised a Trophic State Index (1977) to compare the 

determinations of the three indicator parameters. Carlson uses formulas based on the empirical 

relationships between total phosphorus, chlorophyll a, and Secchi disk transparency to assign a single 

trophic state index (TSI).  It is used primarily to compare lakes within a given region, and to assess the 

changes in the degree of eutrophication after implementation of a lake management plan.  

TSI Values are calculated based on 3 measurements: 

1. Total Phosphorous:  

Phosphorous is a requirement for plant growth. When phosphorous concentrations are high, large 

amounts of plant (including algae) growth can be supported. Phosphorous is most often the 

limiting nutrient, and therefore the most important nutrient to control in order to prevent 

overgrowth of plant and algae biomass. The formula for TSI based on total phosphorous is:         

TSITP = 14.42(ln TP) + 4.15 

2.  Chlorophyll a: 

All green plants contain chlorophyll a; therefore chlorophyll a concentrations are used as an 

estimate of overall plant/algae biomass. The formula for TSI based on chlorophyll a is:               

TSIChl-a = 9.8(ln Chl-a) + 30.6 

3.  Secchi Disk: 

A Secchi Disk is a white plastic or metal disk used to measure the clarity or transparency of the 

water. The depth at which the disk is no longer visible is the Secchi Disk Reading. The formula for 

TSI based on Secchi depth is:  TSISD = 60 - 14.4(ln SD). 

ln = natural logarithm = log10 x 2.30 

Chl-a = chlorophyll a, measured in ˃g/l 

TP = total phosphorus, measured in g˃/l 

SD = Secchi disk depth, measured in meters 
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The TSI computed from any of the above parameters can be used to determine a general trophic status 

for the lake. TSI values range in most lakes from 0 to 100, with 0 corresponding to the lowest 

productivity (highest transparency and lowest values for total phosphorus and chlorophyll a), and 100 

corresponding to the highest productivity (lowest transparency, and highest phosphorus and 

chlorophyll a). These numerical TSI values for each of the measured parameters can be used to 

compare lakes to each other.  

Using the equations presented above, either chlorophyll a concentrations or Secchi disk transparency 

can be predicted by knowing the phosphorus concentrations. This can be particularly useful when the 

lake management plan focuses on the reduction of phosphorus levels. Expected changes in the levels 

of phosphorus due to the implementation of a lake management plan can be used to determine the 

expected changes in algae levels and lake clarity. The relationship between phosphorus and chlorophyll 

a or Secchi disk transparency can be derived from the TSI equations: 

ln Chl-a = 1.449ln TP - 2.442 

ln SD = 3.876 - 0.98 ln TP 

However, the actual trophic status of any given lake may not be well predicted by using the TSI. Any 

two lakes within 10 TSI values probably have the same level of biological productivity. Ranking lakes by 

their TSI can therefore be somewhat misleading. The variation of any one parameter, such as 

chlorophyll a may be large enough at any lake to cause significant variation in the TSI. It is likely that 

only ranges of TSI can be used to adequately assess the trophic condition of a lake.  

Many lake managers have divided ranges of TSI values into Trophic State Classifications. Mesotrophic, 

or moderately productive lakes, have TSI values between 40 and 50. Highly productive Lakes usually 

have TSI values greater than 50 are classified as eutrophic. Lakes with a TSI less than 40 have low 

productivity and are classified as oligotrophic. Each productivity classification can support a different 

set of biological and chemical species. For example, eutrophic lakes often support excellent warm 

water fisheries, while oligotrophic lakes often provide an excellent drinking water supply. Because 

most people value lakes with low algae productivity, the lower the TSI value the healthier the lake is 

considered to be. 

TSI Value  Trophic Status   Lake Characteristics  

0 - 40   Oligotrophic   Clean Lake ς water is clear with normal algae levels 

41 - 50   Mesotrophic   Temporary algae/aquatic plant problems 

51 - 70   Eutrophic    Persistent algae/aquatic plant problems 

71 +   Hypereutrophic  Extreme algae/aquatic plant problems 
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Summary 

Three TSI values were calculated for each of the lakes measured during the 2011 season: TSI for Secchi 

transparency, TSI for total phosphorous, and TSI for chlorophyll a. The average of these three TSI 

values provides an overall average TSI for the lake. The table below presents the average values since 

monitoring began on each lake for the three trophic status index parameters as well as the average TSI 

and trophic state classification.  

 

Lake Name/ID # 
Average TSI 
Total Phos. 

Average TSI 
Chlor. a 

Average TSI 
Secchi 

Overall 
Average 

TSI  
Trophic State 
Classification 

Garden, #18-329, NE 42.58 41.26 49.51 43.28 Mesotrophic 

Guida, #18-332, NE 46.65 50.19 NA 48.44 Mesotrophic 

Little Douglas, #18-748W 55.04 44.75 55.81 49.91 Mesotrophic 

Little Hubert, #18-340, RD 36.28 38.19 36.14 36.87 Oligotrophic 

Little Markee, #18-324P, NE 45.65 46.56 46.45 45.91 Mesotrophic 

Little Pelican, #18-351, GD 43.83 39.95 39.13 40.97 Mesotrophic 

Lougee, #18-342, RD 42.55 42.17 42.07 42.26 Mesotrophic 

Lynch, #18-347, NE 44.89 43.85 50.76 44.40 Mesotrophic 

Markee, #18-343, GD 40.23 41.65 39.2 40.97 Mesotrophic 

Mollie, #18-335, NE 46.4 44.58 58.5 46.84 Mesotrophic 

North Long, #18-372, GD 44.96 43.68 41.19 43.28 Mesotrophic 

Pelican, #18-308, GD 36.28 38.19 36.14 36.87 Oligotrophic 

Perch, #18-304, NE 50.07 46.27 53.32 48.97 Mesotrophic 

Shaffer, #18-348, NE 45.91 43.45 56.78 46.59 Mesotrophic 

Sorenson, #18-323, RD 36.23 37.79 38.59 37.03 Oligotrophic 

Twin, #18-336P, RD 50.55 47.84 55.47 49.78 Mesotrophic 

Young, #18-252, NE 42.3 41.2 44.08 42.36 Mesotrophic 
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Garden Lake #18-0329-00 NE 

псхолΩптΦлуέb фпхмнΩмтΦнпέ² 

 

Lot Requirements 

Width 200 feet 

Area 80,000 sq. feet 

Setback 200 feet 

Fisheries 

Primary Specie ς Bullhead, N. Pike 

Lake Info 

Lake Area (acres) 262 

Littoral Area (acres) NA 

Max Depth  (feet) 6 

Mean Depth (feet) 4.8 

Lake Volume (acre-ft) 1,258 

OHW (feet) 1205.70 

Highest Level (feet) 1206.21 

Lowest Level (feet) 1204.63 

Watershed Area (acres) 1,079 

Lake Inflow Johnson Lake 

Lake Outflow Garden View Rd 

culvert 

Residence time Calculate 

8-Year Monitoring Summary 

Total Phosphorous Mean (ug/L) 15.38 

Total Phosphorous Max (ug/L) 25 

Total Phosphorous Min (ug/L) 5 

Number of Observations 26 

 

Chlorophyll a Mean (ug/L) 3.5 

Chlorophyll a Max (ug/L) 7 

Chlorophyll a Min (ug/L) < 1 

Number of Observations 26 

 

 

 

 

 

Avg. TSI for Total Phosphorous  42.58 

Avg. TSI for Chlorophyll a 41.26 

Avg. TSI for Secchi Depth 49.51 

Overall Average TSI 43.28 
 

Trophic Status: Mesotrophic 

Long Term TSI Trends: 

Total Phosphorous:  increasing 

Chlorophyll a:    increasing 

Secchi Disk:    holding steady 

Overall TSI:    slight increase 

TSI Goal = not set 

 

Secchi Depth Mean (feet) 7.06 

Secchi Depth Max (feet) 8.5 

Secchi Depth Min (feet) 3 

Number of Observations 9 
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Management Strategy and Recommendations 

Garden Lake is a natural environment lake and should be managed as such.  Development around the 

lake should be limited and a pre-settlement shore impact zone should be maintained. 

There has been a slight increase in TSI over the last ten years.  The average monthly TSI analysis (see 

graph on previous page) reveals the heaviest loading occurring in the spring of the year.  This may be 

due to runoff, inflow from Johnson or a groundwater nutrient pulse that becomes biologically bound 

by mid-summer. 

Additional nutrient loading from the atmosphere through rain and dust can possibly be controlled with 

biological management such as having the DNR use the lake as a rearing pond. 

It is recommended that: 

1. The District meet with the DNR to inquire if (and 

when) the DNR could use Garden Lake as a rearing 

pond. 

2. Continue the Environmental Assessment Overflights 

to identify environmental problems and concerns. 

3. Conduct winter sampling in 2012. 

4. Conduct a Groundwater Intrusion Overflight in the 

early spring of 2012 to identify a possible 

groundwater intrusion area. 

Garden Lake TSI Map 

August 28, 2010 
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Raw Data for Garden Lake 

Date 

Total 
Phosphorus 

(ug/L) 
Chlorophyll a 

(ug/L) 
Secchi 
(feet) 

TSI 
(Phosphorus) TSI (Chlor. a) TSI (Secchi) Avg. TSI 

26-Jun-00 12 1 8 40 30.6 47.2 39.3 

24-Jul-00 8 1 8.5 34.1 30.6 46.3 37 

29-Aug-00 11 1 3 38.7 30.6 61.3 43.5 

20-Jun-01 19 2 8 46.6 37.4 47.2 43.7 

24-Jul-01 8 1 8 34.1 30.6 47.2 37.3 

22-Aug-01 5 1 7 27.4 30.6 49.1 35.7 

10-Jun-02 15 5 7 43.2 46.4 49.1 46.2 

26-Jul-02 18 5 7 45.8 46.4 49.1 47.1 

26-Aug-02 25 2 7 50.6 37.4 49.1 45.7 

19-Jun-03 21 4 NA 48.1 44.2 -- 46.2 

24-Jul-03 22 5 NA 48.7 46.4 -- 47.6 

18-Aug-03 24 5 NA 50 46.4 -- 48.2 

17-Jun-04 18 3 NA 45.8 41.4 -- 43.6 

14-Jul-04 18 3 NA 45.8 41.4 -- 43.6 

16-Sep-04 9 2 NA 35.8 37.4 -- 36.6 

19-Jun-09 17 3 NA 45 41.4 -- 43.2 

13-Jul-09 10 5 NA 37.4 46.4 -- 41.9 

11-Aug-09 15 4 NA 43.2 44.2 -- 43.7 

16-Jun-10 22 5 NA 48.7 46.4 -- 47.6 

13-Jul-10 16 2 NA 44.1 37.4 -- 40.8 

9-Aug-10 16 4 NA 44.1 44.2 -- 44.2 

16-Sep-10 9 5 NA 35.8 46.4 -- 41.1 

24-Jun-11 13 4 NA 41.1 44.2 -- 42.7 

7-Jul-11 15 5 NA 43.2 46.4 -- 44.8 

17-Aug-11 18 7 NA 45.8 49.7 -- 47.8 

13-Sep-11 16 6 NA 44.1 48.2 -- 46.2 
NA   = Not Analyzed



Page | 8  
 

 

 



Page | 9  
 

 

OHW = red line 
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Guida Lake #18-0332-00 NE 

псхолΩлтΦптέb фпхмнΩртΦоуέ² 

 

Lot Requirements 

Width 200 feet 

Area 80,000 sq. feet 

Setback 200 feet 

 

Fisheries 

Primary Specie ς undetermined 

Secondary Specie ς undetermined 

Lake Info 

Lake Area (acres) 50 

Littoral Area (acres) 50 

Max Depth  (feet) 4 

Mean Depth (feet) 2.9 

Lake Volume (acre-ft) 146 

OHW (feet) NA 

Highest Level (feet) NA 

Lowest Level (feet) NA 

Watershed Area (acres) 385.7 

In Flow None 

Lake Outflow None 

Residence time Calculate 

 

2-Year Monitoring Summary 

Total Phosphorous Mean (ug/L) 19.38 

Total Phosphorous Max (ug/L) 25 

Total Phosphorous Min (ug/L) 15 

Number of Observations 8 

 

Chlorophyll a Mean (ug/L) 9.13 

Chlorophyll a Max (ug/L) 29 

Chlorophyll a Min (ug/L) 5 

Number of Observations 8 

 

 

 

 

 

Avg. TSI for Total Phosphorous  46.65 

Avg. TSI for Chlorophyll a 50.19 

Avg. TSI for Secchi Depth NA 

Overall Average TSI 48.44 
 

Trophic Status: Mesotrophic 

Long Term TSI Trends: 

Total Phosphorous:  steady  

Chlorophyll a:    steady 

Secchi Disk:    too shallow for secchi 

Overall TSI:    not enough data 

TSI Goal = not set 

 

Secchi Depth Mean (feet) NA 

Secchi Depth Max (feet) NA 

Secchi Depth Min (feet) NA 

Number of Observations 0 
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Management Strategy and Recommendations 

Guida Lake has historically been impacted by road and agricultural runoff.  The 2010 aerial 

photography shows the properties on the east and southeast are grazing animals.  County Road 13 

borders the northern 60% of the lake and discharges its runoff water to the lake.   

The TSI Map reveals that the lake varies dramatically from eutrophic to hypereutrophic.  Some areas of 

the lake are so eutrophic that the TSI signature is the same as land (white).   

The following is recommended: 

1. Inspect the culvert/drainage system on County Road 13 and implement storm water control 

strategies to reduce loading to the lake. 

2. The aerial data shows that current livestock is buffered 

from the lake.  Monitor this activity and work with the 

property owner if the owner determines that they 

would like to use the buffer area. 

3. Introduce two or three families of muskrats to the lake.  

Put two or three small platforms in the lake for them to 

nest on.  The muskrats should be able to channelize the 

ƭŀƪŜ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ǘƻ ŜƴƘŀƴŎŜ ǘƘŜ ƭŀƪŜΩǎ ŦƛǎƘŜǊȅ ŀƴŘ 

allow it to be used as a rearing lake by the DNR.  Review 

this concept with the DNR and develop cooperative 

initiatives to control the rate of eutrophication. 

4. Monitor any land use changes in the Guida watershed 

during the annual overflights. 

Guida Lake TSI Map 

August 28, 2010 
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Raw Data for Guida Lake 

Date 
Total Phosphorus 

(ug/L) 
Chlorophyll a 

(ug/L) 
Secchi 
(feet) 

TSI 
(Phosphorus) TSI (Chlor. a) 

TSI 
(Secchi) 

Avg. 
TSI 

22-Jun-10 20 6  - 47.3 48.2  - 47.8 

13-Jul-10 15 6  - 43.2 48.2  - 45.7 

9-Aug-10 25 29  - 50.6 63.6  - 57.1 

16-Sep-10 16 5  - 44.1 46.4  - 45.3 

24-Jun-11 17 5  - 45 46.4  - 45.7 

7-Jul-11 18 11  - 45.8 54.1  - 50 

17-Aug-11 25 6  - 50.6 48.2  - 49.4 

13-Sep-11 19 5  - 46.6 46.4  - 46.5 
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Elevation Data Unavailable 
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Little Hubert Lake #18-0340-00 RD 

псхнуΩнпΦооέb фпхммΩллΦмрέ² 

 

Lot Requirements 

Width 150 feet 

Area 40,000 sq feet 

Setback 100 feet 
 

Fisheries 

Primary Specie ς undetermined 

Lake Info 

Lake Area (acres) 185 

Littoral Area (acres) 161 

Max Depth  (feet) 41 

Mean Depth (feet) 9.2 

Lake Volume (acre-ft) 1720 

OHW (feet) 1199.8 

Highest Level (feet) 1200.93 

Lowest Level (feet) 1197.29 

Watershed Area (acres) 346 

Lake Inflow Not Current 

Lake Outflow Not Current 

Residence time Not Current 

 

 

 

 

 

6-Year Monitoring Summary 

Total Phosphorous Mean (ug/L) 16.28 

Total Phosphorous Max (ug/L) 41 

Total Phosphorous Min (ug/L) 6 

Number of Observations 18 

 

Total Phosphorous Mean (ug/L) 16.28 

Total Phosphorous Max (ug/L) 41 

Total Phosphorous Min (ug/L) 6 

Number of Observations 18 

 

 

 

 

 

Avg. TSI for Total Phosphorous  42.9 

Avg. TSI for Chlorophyll a 38.6 

Avg. TSI for Secchi Depth 39.95 

Overall Average TSI 40.86 

 

Trophic Status: Eutrophic 

Long Term TSI Trends: 

Total Phosphorous:  holding steady 

Chlorophyll a:    holding steady 

Secchi Disk:    holding steady  

Overall TSI:    holding steady 

TSI Goal (red line) = 46.7     

 

Secchi Depth Mean (feet) 13.34 

Secchi Depth Max (feet) 16 

Secchi Depth Min (feet) 10 

Number of Observations 16 
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Management Strategy and Recommendations 

Little Hubert Lake is a recreational development lake.  The Little Lake Hubert does not have a public 

ŀŎŎŜǎǎ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ŘƻŜǎ ƴƻǘ ǊŜŎŜƛǾŜ 5bwΩǎ ŦƛǎƘŜǊƛŜǎ ǎǳǊǾŜȅ ŦǊŜǉǳŜƴǘƭȅΦ  [ƛǘǘƭŜ [ŀƪŜ IǳōŜǊǘ ǿŀǎ 

dramatically affected by a logging operation which deposited debris on the lake bottom. 

The monthly trend still reveals internal loading although the TSI values are below the managed target.  

Historically Little Lake Hubert experienced high eutrophic to hyper eutrophic conditions in the mid 

мфулΩǎΦ  ¢Ƙƛǎ ǿŀǎ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ŀ ƭƻƎƎƛƴƎ ƻǇŜǊŀǘƛƻƴ ǎŜǘ ǳǇ ƛƴ the middle of the lake during the winter 

months.  The debris from the logging operation was allowed to sink to the bottom of the lake during 

the spring ice melt.  The subsequent decomposition of the debris resulted in a dramatic increase in the 

eutrophic condition of the lake.  The active Little Lake Hubert Association addressed the problem and 

subsequently implemented an integrated lake restoration plan implementing selective weed 

harvesting and hypolimnetic withdrawal techniques to restore the lake to its current condition. 

The following is recommended: 

1. Continue the hypolimnetic pumping on the same schedule. 

2. Conduct a winter profile sampling for phosphorus and chlorides. 

3. Calculate the total pounds and distribution of phosphorus and chlorides in the lake and 

compare them to historic observations 

4. Based on the winter sampling results compared 

to the historic levels, adjust the hypolimnetic 

pumping as necessary. 

5. Continue the three year TSI sampling and 

overflight every five years. 

 

 

 

 

 

 

 

 

 

Little Hubert TSI Map 

August 17, 2011 
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Raw Data for Little Hubert Lake 

Date 

Total 
Phosphorus 

(ug/L) 
Chlorophyll 

a (ug/L) 
Secchi 
(feet) 

TSI 
(Phosphorus) TSI (Chlor. a) TSI (Secchi) Avg. TSI 

27-Jun-00 6 1 11 30.0 30.6 42.6 30.30 

25-Jul-00 10 3 12 37.4 41.4 41.3 39.40 

29-Aug-00 15 4 11 43.2 44.2 42.6 43.70 

15-Jul-01 15 1 NA 43.2 30.6 -- 36.90 

4-Sep-01 20 1 NA 47.3 30.6 -- 38.95 

26-Jun-02 27 1 13 51.7 30.6 40.2 41.15 

28-Jul-02 24 3 10 50.0 41.4 43.9 45.70 

7-Sep-02 14 NA 12.5 42.2 -- 40.7 42.20 

19-Jun-03 41 6 12 57.7 48.2 41.3 52.95 

13-Jul-03 10 2 12.5 37.4 37.4 40.7 37.40 

24-Aug-03 21 3 11.5 48.1 41.4 41.9 44.75 

29-Jun-04 17 6 14 45.0 48.2 39.1 46.60 

21-Jul-04 8 3 15 34.1 41.4 38.1 37.75 

22-Sep-04 10 1 16 37.4 30.6 37.2 34.00 

8-Jun-11 14 5 16 42.2 46.4 37.2 44.30 

8-Jul-11 13 1 15 41.1 30.6 38.1 35.85 

17-Aug-11 14 3 16 42.2 41.4 37.2 41.80 

19-Sep-11 14 3 16 42.2 41.4 37.2 41.80 
NA = Not Analyzed 
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OHW = red line 
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Lake Hubert #18-0375-00 GD 
псхнуΩрнΦрфέb фпхмсΩллΦооέ² 

 

Lot Requirements 

Width 100 feet 

Area 20,000 sq. feet 

Setback 75 feet 

Fisheries  

Primary Specie ς Walleye, Small Mouth Bass 

Secondary Specie ς N. Pike, Bluegill, Blk. Crappie 

Lake Info 

Lake Area (acres) 1288 

Littoral Area (acres) 465 

Max Depth  (feet) 83 

Mean Depth (feet) 35.27 

Lake Volume (acre-ft) 45,929 

OHW (feet) 1198.7 

Highest Level (feet) 1199.66 

Lowest Level (feet) 1195.88 

Watershed Area (acres) 1,859 

Mean Depth (ft) 35.27 

 

 

11-Year Monitoring Summary 

Total Phosphorous Mean (ug/L) 14.88 

Total Phosphorous Max (ug/L) 46 

Total Phosphorous Min (ug/L) 3 

Number of Observations 42 

 

Chlorophyll a Mean (ug/L) 5.58 

Chlorophyll a Max (ug/L) 21 

Chlorophyll a Min (ug/L) 1 

Number of Observations 43 

 

 

 

 

 

Avg. TSI for Total Phosphorous  40.31 

Avg. TSI for Chlorophyll a 44.48 

Avg. TSI for Secchi Depth 38.91 

Overall Average TSI 42.58 

 

Trophic Status: Mesotrophic 

Long Term TSI Trends 

Total Phosphorous:  decreasing  

Chlorophyll a:    holding steady 

Secchi Disk:    holding steady 

Overall TSI:    holding steady 

TSI Goal (red line) = 42.2 

 

Secchi Depth Mean (feet) 14.47 

Secchi Depth Max (feet) 22 

Secchi Depth Min (feet) 9 

Number of Observations 37 
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Management Strategy and Recommendations 

The long-term trend for Lake Hubert has been rather stable.  The monthly trend analysis shows the TSI 

Goal for the Lake is exceeded in late July, August, and September.  This indicates possible nutrient 

loading from septic systems.  Lake Hubert has also had an issue with curly leaf pondweed in the past 

and is highly susceptible for a reoccurrence. 

In 2011 the Thirty Lakes Watershed District 

conducted a GWI Overflight to evaluate higher 

eutrophic areas observed on the TSI Flight conducted 

in 2010.  Some groundtruthing of the GWI data was 

conducted during the summer/ fall of 2011 and is 

ongoing as of the writing of this report. 

The following is recommended: 

1. Finish the groundtruthing of the 2011 

Groundwater Intrusion Overflight. 

2. The Lake Hubert Conservation Association 

should form an Invasive Species Committee 

and equip itself with an underwater camera, 

digital video recorder and appropriate rakes. 

An inspection/reaction program should be 

developed by this committee to locate and 

eliminate any invasive species found. 

3. The District Managers should meet with the 

Lake Hubert Conservation Association 

and discuss the responsibilities for 

maintenance of the constructed 

outflow between Lake Hubert and 

Clark Lake.  Historically the District 

assisted the Lake Hubert Conservation Association with the study, design, construction and 

maintenance of the structure. 

4. Continue the scheduled monitoring tasks as per the Overall Plan. 

5. Conduct a yearly spring curly leaf detection flight and report the results to the Lake Hubert 

Conservation Association Invasive Species Committee 

6. Continue the annual Environmental Assessment Overflights to detect and correct 

environmental threats and concerns. 

Lake Hubert TSI Map 
August 26, 2010 
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Raw Data for Lake Hubert 

Date 
Secchi 
(feet) 

Total 
Phosphorus 

(ug/L) 

Chlorophyll 
a (ug/L) 

TSI (Secchi) 
TSI 

(Phosphorus) 
TSI (Chlor. a) Avg. TSI 

27-Jun-00 15 7 2 38.1 32.2 37.4 35.9 

26-Jul-00 14 14 1 39.1 42.2 30.6 37.3 

6-Sep-00 9 20 4 45.5 47.3 44.2 45.7 

15-May-01 15.5 16 2 37.6 44.1 37.4 39.7 

20-Jun-01 13 10 1 40.2 37.4 30.6 36.1 

14-Jul-01 14 21 1 39.1 48.1 30.6 39.3 

23-Aug-01 11.5 22 3 41.9 48.7 41.4 44 

10-Jun-02 16 7 12.5 37.2 32.2 55.4 41.6 

24-Jun-02 11 9.2 10.5 42.6 36.2 53.7 44.2 

22-Jul-02 12 4.2 12 41.3 24.8 55 40.4 

11-Aug-02 14 21.5 9 39.1 48.4 52.2 46.6 

26-Aug-02 NA NA 11.5 -- -- 54.6 54.6 

28-Jul-03 15 8 4 38.1 34.1 44.2 38.8 

26-Aug-03 11 40 4 42.6 57.3 44.2 48 

23-Sep-03 11 36 4 42.6 55.8 44.2 47.5 

29-Jun-04 17 11 7 36.3 38.7 49.7 41.6 

19-Jul-04 17 10 2 36.3 37.4 37.4 37 

16-Sep-04 11 17 7 42.6 45 49.7 45.8 

14-Jun-06 NA 14 3 -- 42.2 41.4 41.8 

26-Jun-06 18 13 3 35.5 41.1 41.4 39.3 

17-Jul-06 NA 21 5 -- 48.1 46.4 47.3 

18-Jul-06 17 18 3 36.3 45.8 41.4 41.2 

8-Aug-06 NA 12 5 -- 40 46.4 43.2 

30-Aug-06 15 18 6 38.1 45.8 48.2 44 

9-Jul-07 16.5 5 2 36.7 27.4 37.4 33.8 

26-Jul-07 NA 7 2 -- 32.2 37.4 34.8 

10-Aug-07 12 19 6 41.3 46.6 48.2 45.4 

22-Aug-07 14 24 5 39.1 50 46.4 45.2 

28-May-08 NA 7 3 -- 32.2 41.4 36.8 

20-Jun-08 21 7 2 33.2 32.2 37.4 34.3 

14-Jul-08 17 46 3 36.3 59.4 41.4 45.7 

25-Aug-08 13 11 1 40.2 38.7 30.6 36.5 

19-Jun-09 22 14 3 32.6 42.2 41.4 38.7 

13-Jul-09 16 9 2 37.2 35.8 37.4 36.8 

11-Aug-09 16 14 2 37.2 42.2 37.4 38.9 

16-Jun-10 16 33 5 37.2 54.6 46.4 46.1 
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Raw Data for Lake Hubert (continued) 

Date 
Secchi 
(feet) 

Total 
Phosphorus 

(ug/L) 

Chlorophyll 
a (ug/L) 

TSI (Secchi) 
TSI 

(Phosphorus) 
TSI (Chlor. a) Avg. TSI 

19-Jul-10 14 8 4 39.1 34.1 44.2 39.1 

29-Sep-10 11 19 6 42.6 46.6 48.2 45.8 

10-Jun-11 15 3 21 38.1 20 60.5 39.5 

28-Jun-11 13 5 16 40.2 27.4 57.8 41.8 

27-Jul-11 12 5 16.5 41.3 27.4 58.1 42.3 

16-Sep-11 19 6 12 34.7 30 55 39.9 
NA = Not Analyzed 
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The trend line for average TSI is holding steady in the low Mesotrophic range. 
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OHW = red line 
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Little Douglas Lake #18-0748-00, NE 

псхосΩнлΦлтέb фпхммΩонΦлтέ² 

 

Lot Requirements 

Width 200 feet 

Area 80,000 square feet 

Setback 200 feet 
 

Fisheries 

Primary Specie ς undetermined 
 

Lake Info 

Lake Area (acres) 5 

Littoral Area (acres) 5 

Max Depth  (feet) 4.5 

Mean Depth (feet) 2.8 

Lake Volume (acre-ft) 14 

OHW (feet) NA 

Highest Level (feet) NA 

Lowest Level (feet) NA 

Watershed Area (acres) NA 

Lake Inflow NA 

Lake Outflow NA 

Residence time Calculate 

 

10-Year Monitoring Summary 

Total Phosphorous Mean (ug/L) 40.39 

Total Phosphorous Max (ug/L) 98 

Total Phosphorous Min (ug/L) 5 

Number of Observations 41 

 

Chlorophyll a Mean (ug/L) 8.67 

Chlorophyll a Max (ug/L) 100 

Chlorophyll a Min (ug/L) 1 

Number of Observations 41 

 

 

 

 

 

Avg. TSI for Total Phosphorous  55.04 

Avg. TSI for Chlorophyll a 44.75 

Avg. TSI for Secchi Depth 55.81 

Overall Average TSI 49.91 

 

Trophic Status: Eutrophic 

Long Term TSI Trends: 

Total Phosphorous:  holding steady 

Chlorophyll a:    holding steady 

Secchi Disk:    holding steady  

Overall TSI:    slight decrease 

TSI Goal (red line) = not set 

 

Secchi Depth Mean (feet) 4.48 

Secchi Depth Max (feet) 2.5 

Secchi Depth Min (feet) 6 

Number of Observations 31 
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Management Strategy and Recommendations 

Little Douglas Lake is a small, natural environment eutrophic lake.  SinŎŜ ǘƘŜ ŜŀǊƭȅ мфтлΩǎ [ƛǘǘƭŜ 5ƻǳƎƭŀǎ 

Lake has gradually filled in with vegetation with the only open water being in the east end.  Although 

parts of the shoreline are platted for development there is very limited development on the lake. 

The following is recommended: 

1. The monthly average graph reveals loading from spring runoff.  This influx of nutrients is 

utilized by vegetation in the lake  and then is tied up into the fall.   

2. The lake can be utilized as a rearing pond. 

3. Muskrat activity should be promoted. 

4. Continue with the monitoring strategies as defined in the Overall Plan. 

5. aƻƴƛǘƻǊ [ƛǘǘƭŜ 5ƻǳƎƭŀǎ [ŀƪŜΩǎ ǿŀǘŜǊǎƘŜŘ ŘŜǾŜƭƻǇƳŜƴǘ ŘǳǊƛƴƎ ǘƘŜ ŀƴƴǳŀƭ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 

Assessment Overflights. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Little Douglas Lake TSI Map 

August 26, 2010 
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Raw Data for Little Douglas Lake 

Date 
Total Phosphorus 

(ug/L) 
Chlorophyll 

(ug/L) a 
Secchi 
(feet) 

TSI 
(Phosphorus) 

TSI (Chlor. a) 
TSI 

(Secchi) 
Avg. TSI 

8-Sep-97 36 1 3.5 55.8 30.6 59.1 43.2 

26-Oct-97 18 5 3.0 45.8 46.4 61.3 46.1 

28-Apr-98 83 1 5.5 67.9 30.6 52.6 49.3 

1-Jun-98 74 100 5.0 66.2 75.8 53.9 71.0 

7-Jul-98 31 3 4.5 53.7 41.4 55.4 47.6 

14-Aug-98 24 5 5.0 50.0 46.4 53.9 48.2 

9-Sep-98 34 4 4.0 55.0 44.2 57.1 49.6 

3-May-99 5 2 5.0 27.4 37.4 53.9 32.4 

3-Jun-99 27 1 6.0 51.7 30.6 51.3 41.2 

30-Jun-99 35 7 4.5 55.4 49.7 55.4 52.6 

3-Aug-99 52 5.6 5.0 61.1 47.5 53.9 54.3 

10-Sep-99 48 1 5.0 60.0 30.6 53.9 45.3 

27-Apr-00 63 14 NA 63.9 56.5 -- 60.2 

31-May-00 32 5 5.0 54.1 46.4 53.9 50.3 

28-Jun-00 41 11 3.5 57.7 54.1 59.1 55.9 

31-Jul-00 38 5 3.5 56.6 46.4 59.1 51.5 

30-Aug-00 76 19 3.5 66.6 59.5 59.1 63.1 

4-Oct-00 98 21 2.5 70.3 60.5 63.9 65.4 

31-May-01 5 1 5.5 27.4 30.6 52.6 29.0 

6-Jul-01 43 1 5.5 58.4 30.6 52.6 44.5 

2-Aug-01 22 2 5.5 48.7 37.4 52.6 43.1 

5-Sep-01 34 1 5.0 55.0 30.6 53.9 42.8 

4-Jun-02 34 4 5.0 55.0 44.2 53.9 49.6 

3-Jul-02 51 4 4.5 60.8 44.2 55.4 52.5 

8-Aug-02 39 3 4.5 57.0 41.4 55.4 49.2 

3-Sep-02 31 2 5.0 53.7 37.4 53.9 45.6 

8-May-03 30 1 5.0 53.2 30.6 53.9 41.9 

6-Jun-03 65 7 3.5 64.3 49.7 59.1 57.0 

10-Jul-03 92 10 NA 69.4 53.2 -- 61.3 

19-Aug-03 47 5 4.3 59.7 46.4 56.1 53.1 

21-May-4 50 6 4.0 60.6 48.2 57.1 54.4 

9-Aug-04 47 17 3.0 59.7 58.4 61.3 59.1 

23-Sep-04 54 41 4.5 61.7 67.0 55.4 64.4 

30-Jun-10 38 10 NA 56.6 53.2 -- 54.9 
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Raw Data for Little Douglas Lake (continued) 

Date 
Total Phosphorus 

(ug/L) 
Chlorophyll 

(ug/L) a 
Secchi 
(feet) 

TSI 
(Phosphorus) 

TSI (Chlor. a) 
TSI 

(Secchi) 
Avg. TSI 

21-Jul-10 14 3 NA 42.2 41.4 -- 41.8 

9-Aug-10 17 2 NA 45.0 37.4 -- 41.2 

16-Sep-10 11 1 NA 38.7 30.6 -- 34.7 

8-Jun-11 28 6 NA 52.2 48.2 -- 50.2 

7-Jul-11 38 9 NA 56.6 52.2 -- 54.4 

17-Aug-11 27 2 NA 51.7 37.4 -- 44.6 

13-Sep-11 24 7 NA 50.0 49.7 -- 49.9 

NA = Not Analyzed 

 

No Elevation Data Available 
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The trend line for average TSI is decreasing slightly
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Lougee Lake #18-0342-00, RD 

псхонΩрнΦоуέb фпхлуΩрмΦрсέ² 

 

Lot Requirements 

Width 150 feet 

Area 40,000 sq. feet 

Setback 100 feet 
 

Fisheries 

Primary Specie ς Yellow Bullhead, Bluegill 

Secondary Specie ς Northern Pike 

Lake Info 

Lake Area (acres) 217 

Littoral Area (acres) 156 

Max Depth  (feet) 53 

Mean Depth (feet) 12.1 

Lake Volume (acre-ft) 2,632 

OHW (feet) 1208.4 

Highest Level (feet) 1208.63 

Lowest Level (feet) 1205.58 

Watershed Area (acres) 685 

Lake Inflow NA 

Lake Outflow NA 

Residence time Calculate 

 

8-Year Monitoring Summary 

Total Phosphorous Mean (ug/L) 14.9 

Total Phosphorous Max (ug/L) 26 

Total Phosphorous Min (ug/L) 8 

Number of Observations 26 

 

Chlorophyll a Mean (ug/L) 3.58 

Chlorophyll a Max (ug/L) 9 

Chlorophyll a Min (ug/L) 1 

Number of Observations 26 

 

 

 

 

 

Avg. TSI for Total Phosphorous  42.55 

Avg. TSI for Chlorophyll a 42.17 

Avg. TSI for Secchi Depth 42.07 

Overall Average TSI 42.26 

 

Trophic Status: Mesotrophic 

Long Term TSI Trends: 

Total Phosphorous:  holding steady 

Chlorophyll a:    holding steady 

Secchi Disk:    holding steady 

Overall TSI:    holding steady 

 

TSI Goal (red line) = 45.3    

 

Secchi Depth Mean (feet) 11.62 

Secchi Depth Max (feet) 17 

Secchi Depth Min (feet) 8 

Number of Observations 26 
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Management Strategy and Recommendations  

Lougee Lake is well within its TSI Goal.  There is a slight increase in the overall TSI trend that appears to 

be the result of summer septic system loading.  The septic system loading may partially be due to the 

setback of the installed septic systems.  The non-compliance is partially due to the elevation of the lake 

when the lots were platted.  It was assumed then that the OHW was the level of the lake and 

subsequently a number of the current lot lines extend twenty to thirty feet into the lake.  Over the 

years the lake gained more water and the OHW was determined which reduced the size of the lot and 

the setback of the septic systems. 

The following is recommended: 

1. Continue monitoring for TSI every three years. 

2. Obtain the original plats around the lake and determine 

which lots the increasing level of the lake has adversely 

affected. 

3. Determine conforming methods of treatment for both septic 

and stormwater runoff for these lots. 

4. Determine a source of funding to assist the property owners 

to resolve the septic and storm water issues. 

5. Implement the strategies defined to reduce or eliminate the 

loading. 

6. Assist the Lougee Lake Association in establishing 

an invasive species committee. 

7. Conduct an early spring curly leaf detection 

overflight to detect curly leaf pondweed that can be treated before it develops into a wide infestation. 

Lougee Lake TSI Map 

August 10, 2010 
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Raw Data for Lougee Lake 

Date 
Total 

Phosphorus 
(ug/L) 

Chlorophyll 
(ug/L) a 

Secchi 
(feet) 

TSI 
(Phosphorus) 

TSI (Chlor. a) TSI (Secchi) Avg. TSI 

26-Jun-00 14 2 13 42.2 37.4 40.2 39.9 

24-Jul-00 10 2 10 37.4 37.4 43.9 39.6 

28-Aug-00 11 3 8 38.7 41.4 47.2 42.4 

14-Jun-01 12 2 11 40 37.4 42.6 40 

23-Jul-01 8 2 10 34.1 37.4 43.9 38.5 

22-Aug-01 11 5 9 38.7 46.4 45.5 43.5 

10-Jun-02 11 1 17 38.7 30.6 36.3 35.2 

26-Jul-02 16 2 13 44.1 37.4 40.2 40.6 

19-Aug-02 21 2 9 48.1 37.4 45.5 43.7 

19-Jun-03 15 3 14 43.2 41.4 39.1 41.2 

23-Jul-03 15 5 13 43.2 46.4 40.2 43.3 

18-Aug-03 26 4 10 51.1 44.2 43.9 46.4 

16-Jun-04 19 4 10 46.6 44.2 43.9 44.9 

14-Jul-04 17 4 11 45 44.2 42.6 43.9 

22-Sep-04 23 5 10 49.4 46.4 43.9 46.6 

26-Jun-06 16 4 10 44.1 44.2 43.9 44.1 

12-Jul-06 12 5 12 40 46.4 41.3 42.6 

14-Aug-06 14 9 8 42.2 52.2 47.2 47.2 

16-Jun-10 21 3 12 48.1 41.4 41.3 43.6 

21-Jul-10 8 5 12 34.1 46.4 41.3 40.6 

9-Aug-10 11 3 10 38.7 41.4 43.9 41.3 

29-Sep-10 17 3 16 45 41.4 37.2 41.2 

8-Jun-11 14 5 15 42.2 46.4 38.1 42.2 

7-Jul-11 17 4 13 45 44.2 40.2 43.1 

17-Aug-11 16 3 13 44.1 41.4 40.2 41.9 

19-Sep-11 14 3 13 42.2 41.4 40.2 41.3 
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OHW = red line 
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Lynch Lake #18-0347-00 NE 

46хосΩнфΦфмέb фпхмнΩосΦупέ²  

 

Lot Requirements 

Width 200 feet 

Area 80.000 sq. feet 

Setback 200 feet 

 

Fisheries 

Primary Specie ς undetermined 

Secondary Specie ς undetermined  

 
Lake Info 

Lake Area (acres) 85 

Littoral Area (acres) 85 

Max Depth  (feet) 12.5 

Mean Depth (feet) 5.4 

Lake Volume (acre-ft) 459 

OHW (feet) 1212.20 

Highest Level (feet) 1212.05 

Lowest Level (feet) 1209.62 

Watershed Area (ac) 1,396.7 

Lake Inflow NA 

Lake Outflow NA 

Residence time Calculate 

 

 

11-Year Monitoring Summary 

Total Phosphorous Mean (ug/L) 21.0 

Total Phosphorous Max (ug/L) 80 

Total Phosphorous Min (ug/L) 5 

Number of Observations 44 

 

Chlorophyll a Mean (ug/L) 5.2 

Chlorophyll a Max (ug/L) 37 

Chlorophyll a Min (ug/L) 1 

Number of Observations 44 

 

 

 

 

 

Avg. TSI for Total Phosphorous  44.9 

Avg. TSI for Chlorophyll a 43.9 

Avg. TSI for Secchi Depth 50.8 

Overall Average TSI 44.4 

 

Trophic Status:  Mesotrophic 

Long Term TSI Trends: 

Total Phosphorous:  holding steady 

Chlorophyll a:    holding steady 

Secchi Disk:    holding steady 

Overall TSI:    holding steady 

TSI Goal (red line) = not set 

 

Secchi Depth Mean (feet) 6.4 

Secchi Depth Max (feet) 12 

Secchi Depth Min (feet) 4 

Number of Observations 39 
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Management Strategy and Recommendations 

Lynch Lake has slightly increased in mesotrophic state since 1997.  The monthly trend analysis indicates 

internal loading from the bottom sediments and decaying vegetation. 

The following is recommended: 

1. Investigate using Lynch Lake as a rearing pond. 

2. Maintain shoreline buffers around the lake. 

3. Encourage the presence of a muskrat population. 

4. Continue the monitoring cycle. 

5. Run quality monitoring every 3 to 5 years. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lynch Lake TSI Map 

August 26, 2010 
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Raw Data for Lynch Lake 

Date 
Total 

Phosphorus 
(ug/L) 

Chlorophyll a 
(ug/L) 

Secchi 
(feet) 

TSI 
(Phosphorus) 

TSI (Chlor. a) TSI (Secchi) Avg. TSI 

9-Sep-97 45 4 4.5 59 44.2 55.4 51.6 

26-Oct-97 5 3 5.5 27.4 41.4 52.6 34.4 

28-Apr-98 32 1 5.5 54.1 30.6 52.6 42.4 

1-Jun-98 17 1 5.5 45 30.6 52.6 37.8 

7-Jul-98 6 4 5 30 44.2 53.9 37.1 

14-Aug-98 9 11 4.5 35.8 54.1 55.4 45 

9-Sep-98 5 1 5 27.4 30.6 53.9 29 

3-May-99 7 4 5 32.2 44.2 53.9 38.2 

3-Jun-99 27 4 5 51.7 44.2 53.9 48 

30-Jun-99 49 7 6 60.3 49.7 51.3 55 

3-Aug-99 27 14 4 51.7 56.5 57.1 54.1 

10-Sep-99 32 6 NA 54.1 48.2 -- 51.2 

27-Apr-00 22 3 NA 48.7 41.4 -- 45.1 

31-May-00 16 5 8 44.1 46.4 47.2 45.3 

28-Jun-00 5 3 8.5 27.4 41.4 46.3 34.4 

31-Jul-00 18 3 7 45.8 41.4 49.1 43.6 

30-Aug-00 17 5 4.5 45 46.4 55.4 45.7 

4-Oct-00 13 1 5 41.1 30.6 53.9 35.9 

31-May-01 5 2 7.5 27.4 37.4 48.1 32.4 

6-Jun-01 21 3 5 48.1 41.4 53.9 44.8 

2-Aug-01 18 4 5.5 45.8 44.2 52.6 45 

5-Sep-01 51 5 5 60.8 46.4 53.9 53.6 

4-Jun-02 38 16 6 56.6 57.8 51.3 57.2 

3-Jul-02 13 1 6 41.1 30.6 51.3 35.9 

8-Aug-02 21 37 8.5 48.1 66 46.3 57.1 

3-Sep-02 8 2 8 34.1 37.4 47.2 35.8 

8-May-03 41 3 4.5 57.7 41.4 55.4 49.6 

6-Jun-03 33 6 7.5 54.6 48.2 48.1 51.4 

10-Jul-03 19 4 NA 46.6 44.2 -- 45.4 

19-Aug-03 16 2 5.5 44.1 37.4 52.6 40.8 

21-May-04 33 6 6.5 54.6 48.2 50.1 51.4 

9-Aug-04 21 8 7 48.1 51 49.1 49.6 

23-Sep-04 16 4 4.5 44.1 44.2 55.4 44.2 

28-Jun-06 13 4 9 41.1 44.2 45.5 42.7 

14-Jul-06 17 4 NA 45 44.2 -- 44.6 

30-Aug-06 80 2 NA 67.3 37.4 -- 52.4 

29-Jun-10 20 4 6 47.3 44.2 51.3 45.8 
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Raw Data for Lynch Lake (continued). 

Date 
Total 

Phosphorus 
(ug/L) 

Chlorophyll a 
(ug/L) 

Secchi 
(feet) 

TSI 
(Phosphorus) 

TSI (Chlor. a) TSI (Secchi) Avg. TSI 

16-Jul-10 14 5 8 42.2 46.4 47.2 44.3 

17-Aug-10 10 7 8 37.4 49.7 47.2 43.6 

30-Sep-10 15 5 12 43.2 46.4 41.3 44.8 

8-Jun-11 15 3 7 43.2 41.4 49.1 42.3 

8-Jul-11 13 6 8 41.1 48.2 47.2 44.7 

17-Aug-11 10 3 8 37.4 41.4 47.2 39.4 

19-Sep-11 10 4 10 37.4 44.2 43.9 40.8 
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The trend line for average TSI is holding steady within the Mesotrophic range. 

No Lake Elevation Data is available 
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Little Markee Lake #18-0324-00 NE 

псхонΩмоΦтсέb фпхмлΩллΦулέ² 

 

Lot Requirements 

Width 200 feet 

Area 80,000 sq. feet 

Setback 200 feet 

 

Fisheries 

Primary Specie ς undetermined 

Lake Info 

Lake Area (acres) 16 

Littoral Area (acres) 5 

Max Depth  (feet) 27 

Mean Depth (feet) 3.4 

Lake Volume (acre-ft) 55 

OHW (feet) NA 

Highest Level (feet) NA 

Lowest Level (feet) NA 

Watershed Area (acres) NA 

Lake Inflow NA 

Lake Outflow NA 

Residence time Calculate 

 

 

 

 

 

7-Year Monitoring Summary 

Total Phosphorous Mean (ug/L) 19.1 

Total Phosphorous Max (ug/L) 39 

Total Phosphorous Min (ug/L) 8 

Number of Observations 15 

 

Chlorophyll a Mean (ug/L) 5.27 

Chlorophyll a Max (ug/L) 8 

Chlorophyll a Min (ug/L) 3 

Number of Observations 11 

 

 

 

 

 

Avg. TSI for Total Phosphorous  45.6 

Avg. TSI for Chlorophyll a 46.5 

Avg. TSI for Secchi Depth 46.4 

Overall Average TSI 45.9 

 

Trophic Status: Eutrophic 

Long Term TSI Trends: 

Total Phosphorous:  holding steady 

Chlorophyll a:    holding steady 

Secchi Disk:    holding steady  

Overall TSI:    holding steady 

 

TSI Goal (red line) = not set 

Secchi Depth Mean (feet) 8.69 

Secchi Depth Max (feet) 15 

Secchi Depth Min (feet) 4.5 

Number of Observations 13 
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Management Strategy and Recommendations 

Little Markee Lake is a small, natural environment mesotrophic lake.  

The long-term trend is very stable and vegetative encroachment has been controlled form time to time 

by muskrat activity.  The monthly average graph shows a spike in August followed by a decline in 

September.  Historically the lake has been a phenomenal trophy bass lake.  Privately owned and only 

fished by the owner.  With the Elks Clubs across the country experiencing a decline in activity and 

challenged with the subsequent financial stress this lake may provide an opportunity to help resolve 

those issues.  The following is recommended: 

1. Meet with the Elks Youth Camp Director 

a. Discuss the fishing quality of the lake since they have managed the camp. 

b. Markee Lake TSI Map Determine their use and desire for the lake 

c. Adjust the management plan accordingly. 

2. Muskrat activity should be promoted. 

3. Continue with the monitoring strategies as defined in the Overall Plan. 

4. Continue the annual Environmental Assessment Overflights. 

 

 Little Markee TSI Map 
August 17, 2011 
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Raw Data for Little Markee Lake 

Date 
Total Phosphorus 

(ug/L) 
Chlorophyll a 

(ug/L) 
Secchi 
(feet) 

TSI 
(Phosphorus) 

TSI (Chlor. a) TSI (Secchi) Avg. TSI 

1990 39 NA 7 57.0 -- 49.1 57.00 

1993 12 NA 4.5 40.0 -- 55.4 40.00 

1995 13 NA 9 41.1 -- 45.5 41.10 

1995 14 NA NA 42.2 -- -- 42.20 

28-Jun-06 28 5 8 52.2 46.4 47.2 49.30 

14-Jul-06 24 5 8 50.0 46.4 47.2 48.20 

27-Jun-07 14 6 10 42.2 48.2 43.9 45.20 

18-Jul-07 20 3 9 47.3 41.4 45.5 44.35 

2-Aug-07 17 6 10 45.0 48.2 43.9 46.60 

23-Jun-08 8 6 NA 34.1 48.2 -- 41.15 

14-Jul-08 23 3 9 49.4 41.4 45.5 45.40 

8-Jun-11 23 6 15 49.4 48.2 38.1 48.80 

8-Jul-11 16 5 8 44.1 46.4 47.2 45.25 

1-Aug-11 17 8 7.5 45.0 51.0 48.1 48.00 

13-Sep-11 18 5 8 45.8 46.4 47.2 46.10 
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The trend line for average TSI is remaining steady. 
 

No elevation Data is Available 
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Markee Lake #18-0343-00 GD 
псхонΩооΦмнέb фпхлфΩрсΦунέ² 

 

Lot Requirements 

Width 100 feet 

Area 20,000 sq. feet 

Setback 75 feet 

 

Fisheries 

Primary Specie ς Bluegill 

Secondary Specie ς Northern Pike 

Lake Info 

Lake Area (acres) 106 

Littoral Area (acres) 77 

Max Depth  (feet) 33 

Mean Depth (feet) 7.9 

Lake Volume (acre-ft) 840 

OHW (feet) 1208.4 

Highest Level (feet) 1208.61 

Lowest Level (feet) 1205.68 

Watershed Area (acres) 284 

Lake Inflow NA 

Lake Outflow NA 

Residence time Calculate 

 

7-Year Monitoring Summary 

Total Phosphorous Mean (ug/L) 12.83 

Total Phosphorous Max (ug/L) 19 

Total Phosphorous Min (ug/L) 5 

Number of Observations 23 

 

Chlorophyll a Mean (ug/L) 4.17 

Chlorophyll a Max (ug/L) 23 

Chlorophyll a Min (ug/L) 1 

Number of Observations 23 

 

 

 

 

 

 

Avg. TSI for Total Phosphorous  40.23 

Avg. TSI for Chlorophyll a 41.65 

Avg. TSI for Secchi Depth 39.2 

Overall Average TSI 40.97 

 

Trophic Status: Mesotrophic 

Long Term TSI Trends: 

Total Phosphorous:  holding steady 

Chlorophyll a:    increasing 

Secchi Disk:    holding steady 

Overall TSI:    very slight increase 

 

TSI Goal (red line) = 42.6 

 

Secchi Depth Mean (feet) 14.24 

Secchi Depth Max (feet) 20 

Secchi Depth Min (feet) 8 

Number of Observations 23 
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Management Strategy and Recommendations 

Markee Lake has slightly increased in TSI from oligotrophic to mesotrophic.  The monthly trend analysis 

reveals that the lake exceeds its TSI goal in late August and September.  The late summer loading is 

most probably due to senescing vegetation coupled with possible septic system loading.  The northeast 

bay of the lake is hypereutrophic and shown as terrestrial concentration of phosphorus and chlorophyll 

on the TSI Map below. 

The following is recommended: 

1. Continue monitoring as prescribed in the Overall Plan. 

2. Introduce four platforms and four families of muskrats to the northeast bay of the lake. 

3. Ask local residents to participate in the muskrat project by monitoring the platforms and fish 
populations prior to and post muskrat introduction. 

4. Conduct a Groundwater Intrusion Overflight of the areas indicated in the 2010 TSI Mapping 
Report. 

 

 
Markee Lake TSI Map 

August 17, 2011 
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Raw Data for Markee Lake 

Date 
Total Phosphorus 

(ug/L) 
Chlorophyll a 

(ug/L) 
Secchi 
(feet) 

TSI 
(Phosphorus) 

TSI (Chlor. a) TSI (Secchi) 
Avg. 
TSI 

26-Jun-00 19 3 11 46.6 41.4 42.6 44 

24-Jul-00 12 2 11 40 37.4 42.6 38.7 

28-Aug-00 17 4 10.5 45 44.2 43.2 44.6 

14-Jun-01 11 3 14 38.7 41.4 39.1 40.1 

24-Jul-01 5 1 15 27.4 30.6 38.1 29 

22-Aug-01 11 3 13 38.7 41.4 40.2 40.1 

10-Jun-02 16 1 17 44.1 30.6 36.3 37.4 

26-Jul-02 16 1 17 44.1 30.6 36.3 37.4 

19-Aug-02 16 2 14 44.1 37.4 39.1 40.8 

19-Jun-03 12 2 20 40 37.4 34 38.7 

23-Jul-03 11 3 18 38.7 41.4 35.5 40.1 

18-Aug-03 19 2 14 46.6 37.4 39.1 42 

16-Jun-04 10 7 11 37.4 49.7 42.6 43.6 

14-Jul-04 7 4 11 32.2 44.2 42.6 38.2 

17-Sep-04 19 23 8 46.6 61.4 47.2 54 

22-Jun-10 15 4 18 43.2 44.2 35.5 43.7 

13-Jul-10 9 4 16 35.8 44.2 37.2 40 

17-Aug-10 8 2 15 34.1 37.4 38.1 35.8 

29-Sep-10 11 10 11 38.7 53.2 42.6 46 

6-Jul-11 13 3 16 41.1 41.4 37.2 41.3 

25-Jul-11 13 3 16 41.1 41.4 37.2 41.3 

15-Aug-11 12 3 16 40 41.4 37.2 40.7 

8-Sep-11 13 6 15 41.1 48.2 38.1 44.7 
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OHW = red line 
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Mollie Lake #18-0335-00 NE 

псхнфΩлсΦлуέN фпхммΩруΦнфέ² 

 

Lot Requirements 

Width 200 feet 

Area 80,000 sq. feet 

Setback 200 feet 

 

Fisheries 

Primary Specie ς Walleye (boom or bust) 

Lake Info 

Lake Area (acres) 270 

Littoral Area (acres) 270 

Max Depth  (feet) 7 

Mean Depth (feet) 5.5 

Lake Volume (acre-ft) 840 

OHW (feet) 1,206.8 

Highest Level (feet) 1,207.43 

Lowest Level (feet) 1,202.64 

Watershed Area (acres) 999.7 

Lake Inflow NA 

Lake Outflow Ditch 13 

Residence time Calculate 

 

7-Year Monitoring Summary 

Total Phosphorous Mean (ug/L) 20.04 

Total Phosphorous Max (ug/L) 50 

Total Phosphorous Min (ug/L) 11 

Number of Observations 23 

 

Chlorophyll a Mean (ug/L) 9.48 

Chlorophyll a Max (ug/L) 110 

Chlorophyll a Min (ug/L) 1 

Number of Observations 23 

 

 

 

 

 

Avg. TSI for Total Phosphorous  46.4 

Avg. TSI for Chlorophyll a 44.58 

Avg. TSI for Secchi Depth 58.5 

Overall Average TSI 46.84 

 

Trophic Status: Mesotrophic 

Long Term TSI Trends: 

Total Phosphorous:  decreasing 

Chlorophyll a:    decreasing 

Secchi Disk:    decreasing 

Overall TSI:    decreasing slightly 

 

TSI Goal (red line) = 49.1   

 

Secchi Depth Mean (feet) 3.67 

Secchi Depth Max (feet) 4 

Secchi Depth Min (feet) 3 

Number of Observations 9 
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Management Strategy and Recommendations 

Mollie Lake was influenced by livestock runoff from the farms on the north shore of the lake.  Since 

ǘƘŀǘ ŀŎǘƛǾƛǘȅ ǎƻƳŜǿƘŀǘ ǎǳōǎƛŘŜŘ ŀƴŘ ǘƘŜ ŀƴƛƳŀƭǎ ŘƻƴΩǘ ŀǇǇŜŀǊ ǘƻ ōŜ ƛƴ ǘƘŜ ƭŀƪŜΣ ǘƘŜ ǘǊƻǇƘƛŎ ǎǘŀǘǳǎ 

index has dropped. The lake is now under its goal of 49.1.  

The south part of Mollie Lake that flows into Ditch 13 has 

been referred to as James Lake.  This area appears to be 

highly eutrophic.  The monthly trend analysis indicates 

possible loading from runoff and internal loading. 

The following is recommended: 

1. Monitor the livestock activity on the lake.  Work 

with farmers to buffer runoff from any livestock 

area.   

2. Conduct the annual Environmental Assessment 

Overflight making sure that any livestock activity 

is photographed. 

3. Manage beaver and muskrat activity ς work with 
local landowners to have a controlled balance of 
water retention and water release 

 

 

 

Mollie Lake TSI Map 

August 26, 2010 
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Raw Data for Mollie Lake 

Date 
Total 

Phosphorus 
(ug/L) 

Chlorophyll a 
(ug/L) 

Secchi 
(feet) 

TSI 
(Phosphorus) 

TSI (Chlor. a) TSI (Secchi) Avg. TSI 

27-Jun-00 30 16 3 53.2 57.8 61.3 57.4 

25-Jul-00 15 110 3 43.2 76.7 61.3 60.4 

29-Aug-00 18 12 3 45.8 55 61.3 54 

21-Jun-01 15 5 4 43.2 46.4 57.1 48.9 

24-Jul-01 14 6 4 42.2 48.2 57.1 49.2 

22-Aug-01 50 2 4 60.6 37.4 57.1 51.7 

13-Jun-02 17 2 4 45 37.4 57.1 46.5 

26-Jul-02 34 1 4 55 30.6 57.1 47.6 

26-Aug-02 31 2 4 53.7 37.4 57.1 49.4 

19-Jun-03 22 3 NA 48.7 41.4 -- 45.1 

24-Jul-03 23 2 NA 49.4 37.4 -- 43.4 

18-Aug-03 16 2 NA 44.1 37.4 -- 40.8 

17-Jun-04 20 11 NA 47.3 54.1 -- 50.7 

19-Jul-04 11 1 NA 38.7 30.6 -- 34.7 

16-Sep-04 16 3 NA 44.1 41.4 -- 42.8 

16-Jun-10 19 10 NA 46.6 53.2 -- 49.9 

13-Jul-10 16 2 NA 44.1 37.4 -- 40.8 

9-Aug-10 18 7 NA 45.8 49.7 -- 47.8 

16-Sep-10 16 6 NA 44.1 48.2 -- 46.2 

24-Jun-11 13 5 NA 41.1 46.4 -- 43.8 

7-Jul-11 18 4 NA 45.8 44.2 -- 45 

17-Aug-11 14 5 NA 42.2 46.4 -- 44.3 

13-Sep-11 15 1 NA 43.2 30.6 -- 36.9 

NA = Not Analyzed



Page | 52  
 

 

 

 

The trend line for average TSI is decreasing over time. 


