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“It is the vision of the 

Sauk River Watershed 

District to protect and 

enhance our natural 

resources by increasing 

public awareness and 

involvement….The 

District will be wise 

stewards of our natural 

resources and will work 

alongside our partners 

to leave the water 

quality better for future 

generations.” 

Lake Osakis 

Introduction 

Lake Osakis was identified as a priority lake within the Sauk River Watershed District (SRWD) through the lake ranking process. The 

process involved comparing each lake within the SRWD to a list of factors such as current impairment status, Total Maximum Daily 

Load (TMDL) status, location, surrounding area, and public access points. After each lake was ranked according to each of the 

previously listed criteria, each lake was given an overall score. The highest scoring lakes were put on a rotational monitoring 

schedule.  

From 2015-2018 Lake Osakis is being monitored every year, courtesy of grant funding. After 2018, Lake Osakis will resume a 

rotational monitoring schedule.  

Due to the size of Lake Osakis, two sites (Lindberg Point and 4 Mile Hole) are monitored during each sampling event. Additional 

grant funding from 2016-2018 will cover the costs for monitoring a third site during each sampling event (Town Bay).  
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Sauk Centre, MN 56378 
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Total Phosphorus 
(TP) 

Total phosphorus is made 

up of both organic and 

inorganic (ortho-

phosphorus) materials. It 

can be found suspended in 

the water or in the bottom 

materials of the lake. The 

MPCA’s ecoregion standard 

level for phosphorus in deep 

lakes (max depth greater 

than 15 feet) is 40 µg/L. 

The figure to the left shows 

that four out of six samples 

collected from Lindberg 

Point in 2016 exceed the 

standard for Total 

Phosphorus.  

 

 

 

Lindberg Point - Lake Osakis 

Orthophosphorus (OP) 

Orthophosphorus is composed 

of inorganic materials, and 

although natural processes 

produce it, it is also produced 

through human activities such as 

agricultural runoff, fertilizers, and 

sewage. Orthophosphorus is 

required for plants to grow, and 

excessive amounts of it can lead 

to excessive plant growth and 

can dictate chlorophyll-a levels. 

Excessive plant growth can, in 

turn, negatively affect the 

amount of dissolved oxygen 

available for fish and other 

organisms.  

Currently there is not a state 

standard for orthophosphorus. 

 



 

 

Chlorophyll A    
(Chl-a) 

Chlorophyll A samples are 

used to measure the amount 

of algae in the water. Algae 

grows as the water warms 

and the amount of growth is 

dependent on the amount of 

phosphorus available. Other 

environmental factors such 

as wind and water 

temperature can impact the 

amount of algae growth as 

well. 

The ecoregion standard for 

Chlorophyll A is 14 µg/L 

(micrograms/liter). As shown 

in the figure to the right, four 

out of the six samples 

collected from Lindberg 

Point in 2016 exceed the 

standard for Chlorophyll-a. 

 

 

 

 

Total Kjeldahl 

Nitrogen (TKN)  

Total Kjeldahl Nitrogen 

measures the amount of 

ammonia and organic 

nitrogen in the water. As 

with most nutrients, an 

abundance of TKN will lead 

to excess plant growth and 

eventually to eutrophication 

of the water body.  

High levels of TKN may be 

due to animal and/or human 

waste or decaying organic 

matter (plant material).  

Currently there is not a state 

standard for TKN. 

 



The above photo provides examples of what the four main lake classifications 

(according to Carlson’s Trophic Status Index/TSI) would look like during a secchi 

disk reading. Phosphorus samples, chlorophyll-a samples, and clarity/secchi disk 

readings are used to determine the TSI for a lake.  

The four stages of lake classification are oligotrophic (clean, clear), mesotrophic 

(temporary algal and aquatic plant problems), eutrophic (persistent algal blooms 

and aquatic plant problems), and hypereutrophic (extreme nuisance algal blooms 

and aquatic plant problems). 

Secchi Disk 

Water clarity is measured 

using a transparency disk 

(secchi disk) that is lowered 

into the water on the shaded 

side of the boat until it can no 

longer be seen. Clarity is 

measured every time the lake 

is sampled. This data, along 

with phosphorus and 

chlorophyll a data, is used to 

assess the water quality of a 

lake.  

The ecoregion standard for 

secchi disk readings is greater 

than 1.4 meters (which is 

equal to about 4.6 feet). The 

figure to the lower right shows 

the secchi disk readings 

collected in Lindberg Point in 

2016. Only two of the six 

samples met the standard 

requirements for secchi disk. 

Photo Courtesy of the Minnesota Pollution Control Agency (MPCA) 



 

 

 

 

  

 

Dissolved oxygen is 

the amount of oxygen 

dissolved in the water 

that is readily available 

for fish and other 

aquatic organisms. 

Temperature can 

directly influence the 

amount of dissolved 

oxygen present.  

Dissolved oxygen and 

temperature profile 

readings are taken 

during each sampling 

event. Readings are 

taken every meter 

(approximately 3 feet) 

throughout the water 

column. 

 

 

 

 

 

 

Dissolved Oxygen and Temperature  
Lindberg Point 



 Dissolved Oxygen and Temperature    
Continued  

 



 

 

 Summary of Lindberg Point 
Based on the data that was collected by the SRWD during the 2016 monitoring 

season, the Lindberg Point site within Lake Osakis met the standards for total 

phosphorus, chlorophyll-a, and secchi disk for the first two samples collected and 

exceeded all of the standards for the remaining four samples collected. 

Although the above data indicates poor water quality in Lake Osakis, it does 

support the lake’s current impairment status of high nutrient levels. The lake also 

has an approved Total Maximum Daily Load (TMDL - a plan that identifies all 

pollutants and sources for a particular water body, along with the reduction needed 

for the water body to meet the standard). The TMDL plan provides information on 

the sources of nutrients, as well as a recommended implementation plan to be 

carried out by the SRWD and other stakeholders. The TMDL can be viewed on the 

following webpage: https://www.pca.state.mn.us/sites/default/files/wq-iw8-39c.pdf 

Additional data regarding Lake Osakis (such as fish consumption, water levels, 

and long term water quality data) can be found on the DNR Lake Finder website 

as well as the Minnesota Pollution Control Agency (MPCA) website. The lake 

identification number is 77-0215-00. 

 Photos Courtesy of MN DNR 

As of December 27th, 2016, Lake Osakis was 

added to the MN DNR’s official List of Infested 

Waters for the infestation of zebra mussels. 



4 Mile Hole - Lake Osakis 

Total Phosphorus 
(TP) 

Total phosphorus is made 

up of both organic and 

inorganic (ortho-

phosphorus) materials. It 

can be found suspended in 

the water or in the bottom 

materials of the lake. The 

MPCA’s ecoregion standard 

level for phosphorus in deep 

lakes (max depth greater 

than 15 feet) is 40 µg/L. 

The figure to the left shows 

that five out of the six 

samples collected from 4 

Mile Hole in 2016 exceed 

the standard for total 

phosphorus.  

 

 

 

Orthophosphorus (OP) 

Orthophosphorus is composed 

of inorganic materials, and 

although natural processes 

produce it, it is also produced 

through human activities such as 

agricultural runoff, fertilizers, and 

sewage. Orthophosphorus is 

required for plants to grow, and 

excessive amounts of it can lead 

to excessive plant growth and 

can dictate chlorophyll-a levels. 

Excessive plant growth can, in 

turn, negatively affect the 

amount of dissolved oxygen 

available for fish and other 

organisms.  

Currently there is not a state 

standard for orthophosphorus. 

 



 

 

Chlorophyll A    
(Chl-a) 

Chlorophyll A samples are 

used to measure the amount 

of algae in the water. Algae 

grows as the water warms 

and the amount of growth is 

dependent on the amount of 

phosphorus available. Other 

environmental factors such 

as wind and water 

temperature can impact the 

amount of algae growth as 

well. 

The ecoregion standard for 

Chlorophyll A is 14 µg/L 

(micrograms/liter). As shown 

in the figure to the right, four 

of the six samples collected 

from 4 Mile Hole in 2016 

exceed the standard for 

chlorophyll-a. 

 

 

 

 

Total Kjeldahl 

Nitrogen (TKN)  

Total Kjeldahl Nitrogen 

measures the amount of 

ammonia and organic 

nitrogen in the water. As 

with most nutrients, an 

abundance of TKN will lead 

to excess plant growth and 

eventually to eutrophication 

of the water body.  

High levels of TKN may be 

due to animal and/or human 

waste or decaying organic 

matter (plant material).  

Currently there is not a state 

standard for TKN. 

 



The above photo provides examples of what the four main lake classifications 

(according to Carlson’s Trophic Status Index/TSI) would look like during a secchi 

disk reading. Phosphorus samples, chlorophyll-a samples, and clarity/secchi disk 

readings are used to determine the TSI for a lake.  

The four stages of lake classification are oligotrophic (clean, clear), mesotrophic 

(temporary algal and aquatic plant problems), eutrophic (persistent algal blooms 

and aquatic plant problems), and hypereutrophic (extreme nuisance algal blooms 

and aquatic plant problems). 

Secchi Disk 

Water clarity is measured 

using a transparency disk 

(secchi disk) that is lowered 

into the water on the shaded 

side of the boat until it can no 

longer be seen. Clarity is 

measured every time the lake 

is sampled. This data, along 

with phosphorus and 

chlorophyll a data, is used to 

assess the water quality of a 

lake.  

The ecoregion standard for 

secchi disk readings is greater 

than 1.4 meters (which is 

equal to about 4.6 feet). The 

figure to the lower right shows 

the secchi disk readings 

collected from 4 Mile Hole in 

Lake Osakis during the 2016 

monitoring season. Only two 

out of six sample meet the 

standard requirements for 

secchi disk readings. 

Photo Courtesy of the Minnesota Pollution Control Agency (MPCA) 



 

 

Dissolved oxygen is 

the amount of oxygen 

dissolved in the water 

that is readily available 

for fish and other 

aquatic organisms. 

Temperature can 

directly influence the 

amount of dissolved 

oxygen present.  

Dissolved oxygen and 

temperature profile 

readings are taken 

during each sampling 

event. Readings are 

taken every meter 

(approximately 3 feet) 

throughout the water 

column. 

 

 

 

 

 

 

Dissolved Oxygen and Temperature  
4 Mile Hole  



 Dissolved Oxygen and Temperature 
Continued 

 

On 8/22/2016 the dissolved 
oxygen probe came loose 

partway through profile, data 
from that profile is not reliable 



 

 

 Summary of 4 Mile Hole 
Based on the data that was collected by the SRWD during the 2016 monitoring 

season, the 4 Mile Hole site within Lake Osakis exceeds the standards for the 

majority of the samples collected and analyzed for total phosphorus and 

chlorophyll-a. Of the secchi disk readings, only two of six samples meet the 

standard requirements.  

Although the above data indicates poor water quality in Lake Osakis, it does 

support the lake’s current impairment status of high nutrient levels. The lake also 

has an approved Total Maximum Daily Load (TMDL - a plan that identifies all 

pollutants and sources for a particular water body, along with the reduction needed 

for the water body to meet the standard). The TMDL plan provides information on 

the sources of nutrients, as well as a recommended implementation plan to be 

carried out by the SRWD and other stakeholders. The TMDL can be viewed on the 

following webpage: https://www.pca.state.mn.us/sites/default/files/wq-iw8-39c.pdf 

Additional data regarding Lake Osakis (such as fish consumption, water levels, 

and long term water quality data) can be found on the DNR Lake Finder website as 

well as the Minnesota Pollution Control Agency (MPCA) website. The lake 

identification number is 77-0215-00. 

 

Photos Courtesy of MN DNR 

As of December 27th, 2016, Lake Osakis was 

added to the MN DNR’s official List of Infested 

Waters for the infestation of zebra mussels. 



Town Bay - Lake Osakis 

Total Phosphorus 
(TP) 

Total phosphorus is made 

up of both organic and 

inorganic (ortho-

phosphorus) materials. It 

can be found suspended in 

the water or in the bottom 

materials of the lake. The 

MPCA’s ecoregion standard 

level for phosphorus in deep 

lakes (max depth greater 

than 15 feet) is 40 µg/L. 

The figure to the left shows 

that six of the seven 

samples analyzed for TP 

during the 2016 monitoring 

season exceed the 

standard. 

 

 

Orthophosphorus (OP) 

Orthophosphorus is composed 

of inorganic materials, and 

although natural processes 

produce it, it is also produced 

through human activities such as 

agricultural runoff, fertilizers, and 

sewage. Orthophosphorus is 

required for plants to grow, and 

excessive amounts of it can lead 

to excessive plant growth and 

can dictate chlorophyll-a levels. 

Excessive plant growth can, in 

turn, negatively affect the 

amount of dissolved oxygen 

available for fish and other 

organisms.  

Currently there is not a state 

standard for orthophosphorus. 

 



 

 

Chlorophyll A    
(Chl-a) 

Chlorophyll A samples are 

used to measure the amount 

of algae in the water. Algae 

grows as the water warms 

and the amount of growth is 

dependent on the amount of 

phosphorus available. Other 

environmental factors such 

as wind and water 

temperature can impact the 

amount of algae growth as 

well. 

The ecoregion standard for 

Chlorophyll A is 14 µg/L 

(micrograms/liter). As shown 

in the figure to the right, four 

of the six Chlorophyll A 

samples taken from Town 

Bay in Lake Osakis in 2016 

exceed the standard.  

 

 

 

Total Kjeldahl 

Nitrogen (TKN)  

Total Kjeldahl Nitrogen 

measures the amount of 

ammonia and organic 

nitrogen in the water. As 

with most nutrients, an 

abundance of TKN will lead 

to excess plant growth and 

eventually to eutrophication 

of the water body.  

High levels of TKN may be 

due to animal and/or human 

waste or decaying organic 

matter (plant material).  

Currently there is not a state 

standard for TKN. 

 



The above photo provides examples of what the four main lake classifications 

(according to Carlson’s Trophic Status Index/TSI) would look like during a secchi 

disk reading. Phosphorus samples, chlorophyll-a samples, and clarity/secchi disk 

readings are used to determine the TSI for a lake.  

The four stages of lake classification are oligotrophic (clean, clear), mesotrophic 

(temporary algal and aquatic plant problems), eutrophic (persistent algal blooms 

and aquatic plant problems), and hypereutrophic (extreme nuisance algal blooms 

and aquatic plant problems). 

Secchi Disk 

Water clarity is measured 

using a transparency disk 

(secchi disk) that is lowered 

into the water on the shaded 

side of the boat until it can no 

longer be seen. Clarity is 

measured every time the lake 

is sampled. This data, along 

with phosphorus and 

chlorophyll a data, is used to 

assess the water quality of a 

lake.  

The ecoregion standard for 

secchi disk readings is greater 

than 1.4 meters (which is 

equal to about 4.6 feet). The 

figure to the lower right shows 

the secchi disk readings 

collected at Town Bay in Lake 

Osakis during the 2016 

monitoring season. Only two 

of the six readings meet the 

standard requirements.  

Photo Courtesy of the Minnesota Pollution Control Agency (MPCA) 



 

 

Dissolved oxygen is 

the amount of oxygen 

dissolved in the water 

that is readily available 

for fish and other 

aquatic organisms. 

Temperature can 

directly influence the 

amount of dissolved 

oxygen present.  

Dissolved oxygen and 

temperature profile 

readings are taken 

during each sampling 

event. Readings are 

taken every meter 

(approximately 3 feet) 

throughout the water 

column. 

 

 

 

 

 

 

Dissolved Oxygen and Temperature  
Town Bay 



 Dissolved Oxygen and Temperature 
Continued 

 



 

 

 Summary of Town Bay 

 
Photos Courtesy of MN DNR 

As of December 27th, 2016, Lake Osakis was 

added to the MN DNR’s official List of Infested 

Waters for the infestation of zebra mussels. 

Based on the data that was collected by the SRWD during the 2016 monitoring 

season, the Town Bay site within Lake Osakis exceeds the standards for the 

majority of the samples collected and analyzed for total phosphorus and 

chlorophyll-a. Of the secchi disk readings, only two of six samples meet the 

standard requirements.  

Although the above data indicates poor water quality in Lake Osakis, it does 

support the lake’s current impairment status of high nutrient levels. The lake also 

has an approved Total Maximum Daily Load (TMDL - a plan that identifies all 

pollutants and sources for a particular water body, along with the reduction needed 

for the water body to meet the standard). The TMDL plan provides information on 

the sources of nutrients, as well as a recommended implementation plan to be 

carried out by the SRWD and other stakeholders. The TMDL can be viewed on the 

following webpage: https://www.pca.state.mn.us/sites/default/files/wq-iw8-39c.pdf 

Additional data regarding Lake Osakis (such as fish consumption, water levels, 

and long term water quality data) can be found on the DNR Lake Finder website as 

well as the Minnesota Pollution Control Agency (MPCA) website. The lake 

identification number is 77-0215-00. 



Contact Us 

By Mail or In 
Person: 
524 4th Street South 
Sauk Centre, MN 56378 
 

Phone: 
320.352.2231 
 

Fax: 
320.352.6455 

 
On the Web: 
www.srwdmn.org 
 

Email: 
sarah@srwdmn.org 

Summary of 2016 Monitoring Data 

Of the water chemistry data that was collected from the Lindberg 

Point, 4 Mile Hole, and Town Bay sites on Lake Osakis, the majority of 

it exceeded the standards. These exceedances support the lake’s 

current impairment listing of having high nutrient levels. The lake is 

also impaired for mercury in fish tissue, and was added to the State of 

Minnesota’s Infested Waters List for zebra mussels as of December 

27th, 2016. 

Any questions or concerns regarding the information in this report 

should be directed to Sarah Jo, the Monitoring Coordinator at the 

Sauk River Watershed District, who can be reached via the contact 

information on the right side of this page. 

Important Reminders 

The data and recommendations included in this report are 

based on the data collected during the 2016 monitoring 

season. Samples were collected and data was reviewed by 

the Sauk River Watershed District. It is important to 

remember that this dataset is not a complete picture of all 

conditions.  

 

Please contact Sarah Jo, Monitoring Coordinator at the 

Sauk River Watershed District with any questions or 

concerns regarding the information presented in this 

report. 

 

 


