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1. Overview 
 
1.1  Introduction 
 
The Flute Reed River is located 18 miles northeast of Grand Marais, Minnesota. It is 9.2 miles long 
with an average width of 11 feet in the upper section and 15 feet in the lower section. The river 
empties into Lake Superior at Chicago Bay, near Hovland, Minnesota. The primary surface water 
resources in the watershed are the Flute Reed River and Moosehorn Lake (SWCD, 2006). 
Moosehorn Lake is approximately 63 acres with a maximum depth of 9 feet (DNR, 2005). (See 
Figure 1 for map.) 
 
The Flute Reed River was chosen as one of ten priority watersheds in the Lake Superior Basin 
based on its high ranking as a watershed with greater than or equal to 50% Trout Waters, 
Outstanding Resource Value Waters (ORVW), or Wilde Rice Waters and less than or equal to 50% 
Public Ownership. This ranking was a result of a study comparing the relative health of 435 minor 
watersheds in Minnesota’s portion of the Lake Superior Basin completed for the Lake Superior 
Basin Plan (MPCA, 2004). In response to the ranking, the Flute Reed River Watershed Strategic 
Planning Document was completed in 2006. The development of a water quality-monitoring 
program was identified as a strategy in the document (SWCD, 2006). 
 
1.2 Purpose 
 
The following is a summary of the overall purpose of the plan. As the monitoring progresses and 
more volunteers are recruited, additional objectives may be added to the plan. 
 
The purposes of this watershed-monitoring plan are to: 

1. Gather and familiarize the group with existing known water quality data for the Flute Reed 
River. Sources for this data may include the STORET, Environmental Data Access (EDA), 
MPCA database, county, DNR and others. This data will be gathered and stored with the 
Flute Reed group for future reference. 

2. Collect water quality data and compare the results against state water quality standards. 
3. Set up a long term sustainable water quality monitoring program. 
4. Engage citizen monitors. 
5. Identify long term trends in the water quality data. 

 



 5 

Figure 1. Flute Reed River General Location Map 

 
 
(Map Created by Dave Stark, Cook County SWCD) 
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1.3 Identified Issues 
 
The Flute Reed Watershed Plan and previous evaluations of the river identified several possible 
pollutants to the river. The following is a description of the identified problems and brief summary 
of the associated tasks of the monitoring plan. Details on the sampling methods are outlined in the 
Sampling Procedures section.  
 
1.3.1 Sediment 
 
Sediment has been identified by the local residents and DNR as a parameter of concern. A DNR 
assessment indicated that the river and associated fish species are being impacted by high turbidity 
(SWCD, 2006). Several methods will be used for the measurement of this parameter which will 
offer data regarding the turbidity, water clarity and suspended solids. A YSI brand handheld 
multiparameter field meter will be used to gather data on turbidity, which is the measure of light 
scattering properties of suspended materials. Turbidity will also be analyzed by grab samples which 
will be analyzed by a lab. Transparency tubes will be used to measure transparency, which is the 
depth to which light penetrates the water column. Grab samples will be taken and sent to a lab in 
order to measure total suspended solids (TSS).  TSS is the mass of solids per unit of volume of 
water. The more suspended material exists, the more light scattered, the less transparent the water 
(MPCA 2003).  
 
1.3.2 Temperature 
 
High water temperature in summer has also been identified as a parameter of concern. An 
assessment conducted by the DNR indicated that marginal temperatures of the river were impacting 
some fish species (SWCD, 2006). Temperature plays an important role in the health of aquatic 
organisms. Rates of biological and chemical processes depend on temperature. Different species of 
organisms have optimal temperature ranges associated with their functioning. If temperatures are 
outside this optimal range for prolonged periods of time, organisms are stressed and can die 
(MPCA, 2003). Temperature data loggers will be placed at several sites on the stream. These 
readings can assist in locating possible sources of temperature altering conditions.  
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Figure 2. Chicago Bay 

 
Chicago Bay west of the Flute Reed River. 
 
1.3.3 Algae 
 
Excessive algae growth has been identified as a parameter of concern at the outlet of the river, 
Chicago Bay (SWCD, 2006). The overabundance of algae can disrupt the normal processes of the 
ecosystem, such as causing a reduction in existing oxygen in the water needed for fish to survive. 
Phosphorous can stimulate the growth of algae and other aquatic plants. Grab samples of water will 
be sent to a lab to measure two different forms of phosphorous: 1)Total Phosphorous, 2) Ortho-
phosphorous. Total phosphorous represents dissolved phosphorus and phosphorus attached to 
particles in the water. Ortho-phosphorous represents reactive phosphorous in the water. This 
amount indicates the amount of phosphorous that is readily available for use by algae. Nitrogen is 
also an essential plant nutrient and can stimulate algae growth. Two forms of nitrogen will be 
measured: 1)Total Nitrogen (TKN), 2)Nitrogen (Nitrite + Nitrate). TKN and Nitrogen are important 
to measure because they are very soluble in water and readily used by algae (MPCA, 2003).  
 
1.3.4 Flow 
 
Residents of the watershed have observed that Flute Reed River dries up some summers. The river 
responds quickly to rainfall and snowmelt events, resulting in higher peak flows and channel 
scouring and lower base flows. Discharge, or stream flow, refers to the volume of water that moves 
past a specific point per unit of time. Flow impacts water quality. Higher dissolved oxygen 
concentrations exist in fast-moving streams because they are more turbulent and better aerated. 
Pollutant levels can be affected by the rate of stream flow. Higher flows can dilute dissolved 
pollutants, yet they can increase the amount of particulate pollutants (ie., silt and sediment) 
suspended in the water. Stream flow is an important parameter to measure due to its influence on 
other water quality parameters and the life of the stream’s inhabitants (MPCA, 2003). Volunteers 
will measure basic stage height by reading staff gauges and taking tape-down measurements. In the 
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future, baseline flow will be measured with a flow meter and a stage-discharge relationship will be 
developed. 
 
Data on precipitation amounts will also be collected. Precipitation information helps interpret flow 
and other water quality data. For example, recent rainfalls followed by high sediment concentration 
readings may help determine the reason for the excess sediment (MPCA, 2003). In addition, 
historical data compared to current data regarding rainfall amounts may indicate overall 
precipitation trends and changes that can affect the behavior of a stream. Rainfall records exist for 
the Flute Reed going back to 1983. A continuation of these readings and expanded recording sites 
can help investigate changing precipitation trends. 
 
In the future, precipitation and flow can be useful in order to create a hydrograph. The graph below 
is an example of a hydrograph which can be created to identify a relationship between precipitation 
and flow. Amity Creek and the Flute Reed River both display the characteristics of a many flashy 
north shore streams. The rivers respond quickly to rainfall and snowmelt events, resulting in higher 
peak flows and lower base flows. 
 
 Figure 3. Hydrograph 

 
(Graph obtained from www.duluthstreams.org ) 
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1.3.5 Supporting Data 
 
The monitoring effort will be designed to satisfy the requirements of the Clean Water Act, sections 
305(b) and 303(d). The following are additional data that will be collected in order to meet the data 
requirements discussed in the Guidance Manual for Assessing the Quality of Minnesota Surface 
Waters: For the Determination of Impairment (January 2003). 
  
Hydrogen ion concentration (pH) measurements will be taken. The pH affects many chemical and 
biological processes in the water. Low pH can allow toxic elements and compounds to become 
mobile and “available” for uptake by aquatic plants and animals (MPCA, 2003). 

  
Measurements of dissolved oxygen (DO) will be taken to determine the amount of oxygen available 
for aquatic life. Low DO concentrations may cause changes in flora and fauna  
(MPCA, 2003).  
 
Specific conductivity is a measure of the water’s ability to pass an electrical current. This parameter 
will be measured to indicate the presence of inorganic dissolved solids. Streams tend to have a 
relatively constant range of conductivity that, once established, can be used as a baseline for 
comparison with regular conductivity measurements. Significant changes in conductivity could then 
be an indicator that a discharge or some other form of pollution has entered the stream (MPCA, 
2003). 
 
Elevated levels of un-ionized ammonia (NH3) is toxic to aquatic organisms. Sensitive species, 
especially those in the early stages of life, can show sub-lethal adverse effects. At higher 
concentrations, organisms can die (MPCA, January, 2003). Water samples will be sent to a lab for 
analysis of total ammonia. Un-ionized ammonia will then be calculated using the formula that 
includes the total ammonia measurement along with temperature and pH measurements. 
 
Chloride can be a general indicator of human impact on water quality. Chloride levels may run high 
where road salt has been applied to streets. High chloride levels can be harmful to aquatic organism, 
interfering with their osmoregularity. (Control of levels of water and mineral salts in the body). 
Water samples will be sent to a lab for chloride analysis.  
 
NOTE: Fecal coliform bacteria is a recommended parameter to measure. The USEPA approved 
analytical method of analysis allows a 6 hour maximum holding time before analysis. Due to the 
lack of proximity between the sampling site and the lab, samples would not be able to be analyzed 
by the lab within the maximum holding time.   
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2. Sampling Procedures 
 
2.1 Citizen Stream Monitoring Program Parameters 
 
Volunteers who are enrolled in the Citizen Stream Monitoring Program (CSMP) will conduct 
transparency tube and rain gauge readings according to the methods describe in this section and the 
Citizen Stream-Monitoring Program Instruction Manual. An outline of the CSMP monitoring 
schedule is provided in Table 1. 
 
2.1.1 Transparency Tube 
 
Transparency tube reading will be taken weekly, at the same time of day each time. Additional 
readings of transparency tubes will take place when practical after significant rainfalls. These 
readings should be taken daily for 2-3 days after a significant rain event. Prior to the rain event, if 
the soil is saturated to the touch, a small amount of rain can be considered a significant rain event. If 
the soil is dry to touch, a larger amount of rain will have to fall to be considered a significant rain 
event. According to the Volunteer Surface Water Monitoring Guide, a significant rainfall event 
capable of initiating runoff is approximately ½ inch of rain in a short period of time.  
 
2.1.2 Precipitation 
 
Flute Reed volunteers will be encouraged to get identical rain gauges in as many places in the 
watershed as possible and keep records of rain events to correlate tributary flows with spotty rain 
events such as summer thunder showers. NOTE: MPCA has an existing rain gauge at the former 
CCC camp north of Hovland for acid rain monitoring that will be used for data.    
 
2.2 Field Probe Parameters 
 
2.2.1 YSI Field Probe 
 
The program lead, Rick Schubert, and three additional volunteers will conduct field probe 
measurements with a YSI brand handheld multi-probe. Readings for temperature, pH, dissolved 
oxygen, specific conductivity, and turbidity will be taken with the YSI probe at the mouth of the 
river. The frequency of sampling will be about 3 times per month, which includes routine sampling 
two times per month plus one sample taken after a storm event each month. Additionally, one set of 
duplicate samples will be taken during the monitoring season for quality control. This results in a 
total of 22 sampling events throughout the seven-month monitoring season (April-October). These 
samples will be taken in conjunction with the grab samples and transparency tube readings. 
Additional YSI readings for the above listed parameters will be taken at three additional sites up the 
stream one time per month. All sampling locations are found on the map in Figure 4.  
 
When necessary, a sampling bucket will be lowered into the river with a rope in order to obtain 
water for sampling with the YSI probe. The bucket should be rinsed with river water several times 
before the actual sampling water is taken. Once the bucket is filled with sampling water, submerge 
the probes into the water to make the required recordings. Details on the use of the YSI probe are 
provided in the YSI user manual.     
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2.2.2 Temperature Data Loggers 
 
Tidbit V2 data loggers will be installed by MPCA staff and Flute Reed Partnership members at 
seven sites in the stream in order to monitor temperature on a continuous basis. The proposed 
locations for these data loggers are described in Figure 4. Data loggers will be deployed in late 
April or May, after the spring melt has occurred and the flow levels are down to a safe level for 
wading. They will remain in the stream through October, which is consistent with the time period 
used by the Minnesota Department of Natural Resources for monitoring trout streams on the North 
Shore. Deployment of temperature probes in the bed of the stream on private property is contingent 
upon the property owner’s authorization.  
 
Prior to deployment, temperature data loggers will be compared to each other for accuracy of time 
and temperature and set for identical recording periods. Data loggers will be cross-checked against 
readings from a YSI temperature probe and the performance noted on a master log associated with 
the serial number of each logger. Any device that does not perform according to the manufacturer’s 
specifications will not be deployed.  
 
Deployed data loggers will be field checked with an YSI probe mid-way through the monitoring 
season. A new probe will be substituted for any device that does not perform as specified. Data 
collected by any malfunctioning probe will be assumed to be corrupt or inaccurate. Loggers will be 
checked periodically throughout the season in order to ensure debris is not interfering with readings 
and to make certain loggers are still submerged. Just prior to dry periods, the temperature probes 
will be checked more frequently in order to record dates that any loggers are not in the water. Data 
will be downloaded from the loggers to a shuttle in the field and then downloaded to a laptop.  
 
An outline of the YSI and temperature probe monitoring schedule is provided in Table 2. 
    
2.3 Lab Parameters 
 
Water samples will be taken and sent to a lab for analysis of turbidity, TSS, total phosphorous, 
ortho phosphorous, total nitrogen (TKN+NO3), nitrogen (Nitrite+Nitrate), ammonia, and chloride. 
The program lead, Rick Schubert, and three additional volunteers will take grab samples in 
conjunction with the YSI readings at YSI Site #4 (See Figure 4 for site locations.) The frequency of 
sampling will be about 3 times per month, which includes routine sampling two times per month 
plus one sample taken after a storm event each month. Additionally, one set of duplicate samples 
will be taken during the monitoring season for quality control. This results in a total of 22 sampling 
events throughout the seven-month monitoring season (April-October).  
 
Labeled bottles will be provided by the lab. If any dirt is visibly present inside of the bottles, they 
should be cleaned with a phosphorus-free detergent and tap water and rinsed several times with 
distilled or deionized (DI) water just prior to sampling if any dirt is visibly present. Bottles can be 
simply rinsed with DI just prior to sampling if no visible dirt is present. The sample should be taken 
at a point where the water is well mixed, avoiding surface water or direct contact with bottom 
sediments. Submerge the bottle mouth-down to a point below the water surface and point it 
upstream. 
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Chemical preservation will be required for some field samples in order to ensure that the sample 
remains in the same condition for lab analysis. The chemical will be provided with the labeled 
bottle along with instructions. All lab samples should be cooled at 4 degrees Celsius for shipment to 
the lab.  All grab samples should be shipped and arrive at the lab within the allowed holding time as 
indicated by the lab. 
  
Lab samples will be submitted to RMB Environmental Laboratory, Inc. (MN Department of Health 
Certification #027-005-336) and laboratory analysis will be done according to the approved method. 
 
A copy of the grab samples procedures is found in Appendix D of the Volunteer Surface Water 
Monitoring Guidebook. A table outlining the sampling schedule, including the EPA approved lab 
methods are found in Table 3. 
 
NOTE: It is important to take proper pH and temperature measurements at the time of the grab 
samples. The measurement of un-ionized ammonia is dependant on the pH and temperature of the 
water at the time of the sampling event. Section 3.2-Data Evaluation explains the process of turning 
total ammonia measurements into un-ionized ammonia measurements.  
 
2.4 Flow 
 
Stream stage height will be measured with staff gauges (large metal rulers) placed in permanent 
locations. These locations will be selected where stream dimensions are known and are unlikely to 
change. Staff gauges have good potential to be placed at the new east bridge on North Road, the 
west bridge on North Road, and the culvert crossing Camp 20 Road. Tape down measurements will 
also be made with a weighted steel measuring tape. Readings will be taken from a mark made on 
the rail of the chosen bridge sites.     
   
Contingent upon future funding, flow will be measured by a technical support staff or U.S. 
Geological Survey (U.S.G.S.) staff. Readings from the staff gauge and the flow meter should be 
collected over a wide range of flow conditions throughout the monitoring season and will be 
recorded in cubic feet per second. Data should be collected during high flow period of snow melt, 
after storm events, and at low flow occurrences. A stage to discharge curve will be developed by 
plotting the data from these two variables (stream stage measurement and flow measurement) on a 
graph and drawing the resulting curve, known as a rating curve. A minimum of one season of data 
will be needed to form the stage to discharge relationship. Once the relationship is established, the 
discharge can be estimated by reading the gauge height of the stream without using the flow meter 
each time. The flow meter will continue to be used periodically in order to keep accurate record of 
the stage discharge relationship. Changes in land use and climatic changes can change the behavior 
of the river, thus changing the relationship of the gauge height and stream flow. Any time a known 
change in land use or climate change has occurred, the flow meter should be used when taking the 
staff gauge reading (Michaud, 1991). Also, as measurable flows occur in tributaries, flow meters 
will be used, when and where possible, to correlate the relative flow of the tributary to the gauge 
reading on the main stem of the Flute Reed River. Priority will be given to tributary sites where 
temperature data loggers are in place. 
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NOTE: All equipment for the 2007-2008 monitoring season will be on loan from the MPCA. See 
Appendix I for Equipment Check Out Form. 
 
2.5 Sampling Locations 
 
Watershed sampling locations are identified in Figure 4. YSI sites are denoted by yellow dots and 
labeled numerically, starting from the furthest north site. Site #1 is located at the Superior Hiking 
Trail bridge that crosses Flute Reed River. This will give a reading of the water quality early in its 
journey. Site #2 is located at the culvert where Camp 20 Road crosses the river just north of North 
Road. Between Site #1 and Site #2 are a number of beaver dams, some cleared property, and at least 
one large slumping bank. These readings will be the base to compare the next two reading sites to 
hopefully narrow down the location of the biggest contributors to the sediment load. Between here 
and the far east bridge on North Road are the large exposed red clay banks. Site #3 is located about 
half way between above site and the easternmost bridge on North Road on the property of Rita and 
Robert Schunicht. The site may offer data regarding the influence of two tributaries that empty into 
the Flute Reed River a short distance upstream. Site #4 is located at the Chicago Bay Road bridge. 
This site is approximately 100 yards from where the river dumps into Lake Superior. Measurements 
from this site will show us the final condition of the water entering Lake Superior. Here, YSI 
measurements will be taken along with grab samples for lab analysis. The extensive data obtained 
from this site will help detect any problems that will need further analysis upstream in order to 
narrow down a source. 
 
Continuous temperature probe readings will be taken at map locations denoted by black dots labeled 
with a T and a number. Site selection is based on representativeness of the entire stream as well as 
accessibility and feasibility of installing a probe at the desired site. Seven of the proposed sixteen 
sites illustrated on the map will be used in the first phase of the water quality monitoring plan. The 
first site, #T3, is located on the residential property of Chel Anderson. This site will provide a 
reading of the water temperature in the upper portion of the river. The second site, #T5 is located at 
YSI site #1.  The third site, #T8 is located on the property of Sam Myer. This site may help pin-
point temperature changes in the mid portion of the river. The fourth site, #T9 is located at the 
culvert where Camp 20 Road crosses the Flute Reed just north of North Road. As with YSI Site #2, 
this site will offer data downstream from a number of beaver dams, some cleared property and at 
least one large slumping bank. Exposed red clay banks begin at this point and continue to the far 
east bridge on North Road. The fifth site, #T13, is at the same location as YSI Site #3. This site is 
just after the two large tributaries empty into the Flute Reed River.  This temperature data may 
show any effects the tributaries have on the main stem of the river. The sixth site, #T14, is located 
at the westernmost bridge where North Road crosses river. These readings compared to the readings 
at the seventh site, #T16, located at the Chicago Bay Road bridge. This site is shared with YSI 
monitoring site #4 and will also show us the final water temperature as it enters the Lake Superior.  
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Figure 4. Monitoring Site Map. 
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2.6 Sampling Schedules 
 
Tables 1-3 outline the sampling parameters, instruments, personnel, locations, monitoring periods, 
frequency, lab costs and lab methods as described in this section.  
 
Table 1. Citizen Stream Monitoring Program 
Physical 
Parameter 

Instrument Sampling 
Personnel 

Location Monitoring 
Period 

Frequency 

Water 
Clarity 

100cm 
Transparency 
Tubes 

CSMP 
Volunteers 

Established 
Stations 

April-
October 

Weekly 

Precipitation Rain Gauges CSMP 
Volunteers 

Established 
Stations 

April-
October 

Weekly 

 
Table 2. Field Probes 
Physical 
Parameter 

Instrument Sampling 
Personnel 

Location Monitoring 
Period 

Frequency  Total 
Sampling 
Events 

Data 
loggers 

Rick Schubert & 
3 FRP Members 

T3, T5, T8, 
T9, T13, 
T14, T16 

May-
October 

Continuous 
readings; 
check probes 
monthly 

7 checks Temperature 

YSI Rick Schubert & 
3 FRP Members 

Site1, Site2 
Site3, Site4 

April-
October 

2 times per 
month + 1 
duplicate 

22 

pH YSI Rick Schubert & 
3 FRP Members 

Site1, Site2 
Site3, Site4 

April-
October 

2 times per 
month + 1 
duplicate 

22 

Dissolved 
Oxygen 

YSI Rick Schubert & 
3 FRP Members 

Site1, Site2 
Site3, Site4 

April-
October 

2 times per 
month + 1 
duplicate 

22 

Specific 
Conductivity 

YSI Rick Schubert & 
3 FRP Members 

Site1, Site2 
Site3, Site4 

April-
October 

2 times per 
month + 1 
duplicate 

22 

Turbidity YSI Rick Schubert & 
3 FRP Members 

Site1, Site2 
Site3, Site4 

April-
October 

2 times per 
month + 1 
duplicate 

22 

 
NOTE: Tape down measurements and staff gauge readings will be taken each time the YSI 
readings are taken. 
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Table 3. Lab Parameters 
Physical 
Parameter 

Lab 
Method 

Field 
Method 

Sampling 
Personnel 

Location Monitori
ng 
Period 

Frequency  Total 
Sampling 
Events 

Unit Cost 
per 
Sample 

Turbidity EPA 
180.1 

Grab 
Samples 

Rick 
Schubert 
& 3 FRP 
Members 

Site 4 April-
October 

2 times 
per month 
+ 1 
duplicate 

22 $10.00 

TSS SM 
2540D 

Grab 
Samples 

Rick 
Schubert 
& 3 FRP 
Members 

Site 4 April-
October 

2 times 
per month 
+ 1 
duplicate 

22 $9.00 

Total 
Phosphorous 

EPA 
365.3 

Grab 
Samples 

Rick 
Schubert 
& 3 FRP 
Members 

Site 4 April-
October 

2 times 
per month 
+ 1 
duplicate 

22 $12.00 

Ortho 
Phosphorous 

EPA 
365.3 

Grab 
Samples 

Rick 
Schubert 
& 3 FRP 
Members 

Site 4 April-
October 

2 times 
per month 
+ 1 
duplicate 

22 $9.00 

Nitrogen, 
Total 
(TKN+N03) 

EPA 
351.2 
+353.2 

Grab 
Samples 

Rick 
Schubert 
& 3 FRP 
Members 

Site 4 April-
October 

2 times 
per month 
+ 1 
duplicate 

22 $20.00 

Nitrogen, 
(Nitrite+Nitr
ate) 

EPA 
353.2 

Grab 
Samples 

Rick 
Schubert 
& 3 FRP 
Members 

Site 4 April-
October 

2 times 
per month 
+ 1 
duplicate 

22 $8.00 

Un-ionized 
Ammonia 
(NH3) 

EPA 
350.1 

Grab 
Samples 

Rick 
Schubert 
& 3 FRP 
Members 

Site 4 April-
October 

2 times 
per month 
+ 1 
duplicate 

22 $10.00 

Chloride SM 
2540 D-
97 

Grab 
Samples 

Rick 
Schubert 
& 3 FRP 
Members 

Site 4 April-
October 

2 times 
per month 
+ 1 
duplicate 

22 $8.00 
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3. Data Management 
 
3.1 Data Storage 
 
Transparency tube data will be recorded on CSMP Data sheets (Appendix B). Rainfall amounts will 
be logged on CSMP Rain Gauge Data sheets (Appendix C). YSI recordings will be logged on 
MPCA Stream Field sheets (Appendix D). Temperature data will be downloaded into a computer by 
the Rick Schubert. The data must be consistent with DNR field data.  
 
3.2 Data Submittal 
 
CSMP data will be submitted to Laurie Sovell at MPCA to enter into the STORET system. The 
Flute Reed Partnership will arrange for the YSI data to be entered into STORET. Temperature data 
will be submitted to the MPCA Hydstra administrator in an Excel spreadsheet. Data will also be 
distributed to the MN DNR and Cook County SWCD. The Flute Reed Partnership will also assure 
program and site establishment will take place prior to the monitoring season according to the 
MPCA STORET procedures. Project and site establishment forms can be found in Appendix E.  
 
3.3 Data Evaluation 
 
The Flute Reed group in partnership with MPCA, MDNR, and SWCD will review the data at least 
annually. It will be compared to Minnesota’s Water Quality Standards for the Flute Reed River’s 
designations (see table 4). The data will also be evaluated for general stream characteristics. 
Problems and potential problems will be identified and recommendations will then be made. 
Transparency tube readings will be compared to rain gauge data, flow data, YSI turbidity readings 
and TSS lab samples. Temperature readings will be compared to DNR guidance for trout streams. 
 
The Flute Reed River is listed as 2A (cold water fishery, trout waters) under MN Rule 7050.0470. 
The water quality standards listed in the table 4 are for waters in the designated class of the Flute 
Reed River. Ammonia, chloride, turbidity, temperature, pH, and dissolved oxygen are the 
parameters from this plan that are included in the list of standards. Other parameters measured in 
this project which do not appear in the table do not have associated state standards for the 
designated uses. 
 
The MPCA currently uses transparency tube data for stream turbidity assessments on waters that are 
not class 2A. Data collected by the FRP will help the MPCA gather the data needed to further 
explore a correlation between transparency and turbidity on Class 2A trout streams.  
 
 NOTE: Laboratory samples for total ammonia will be submitted to the lab and analyzed. Although 
the un-ionized ammonia is the measurement that will eventually be assessed against the standards, 
the total measurement will be entered into STORET. Un-ionized Ammonia will then be calculated 
by the MPCA according to the formula given in Minnesota Rule 7050.0222. The follow is the 
excerpt from the statute explaining how un-ionized ammonia is calculated: 
 
The percent un-ionized ammonia can be calculated for any temperature and pH by using the 
following formula taken from Emerson, K., R.C. Russo, R.E. Lund, and R.V. Thurston. 1975.  
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Aqueous ammonia equilibrium calculations; effect of pH and temperature. Journal of the Fisheries 
Research Board of Canada 32:  2379-2383.  
                          1 
                f = _______________ x 100 
                      (pka - pH) 
                    10          + 1 
 
    where:  
f = the percent of total ammonia in the un-ionized state  
                   2730 
      pka = 0.09 + ____, dissociation constant for ammonia 
                    T 
 T = temperature in degrees Kelvin (273.16° Kelvin = 0° )  
  
 
Table 4. State Water Quality Standards Relating to Project Parameters  
Pollutant 
Category 

Parameter Water Quality 
Standard 

Min. Number of 
Data Points in 
Most Recent 10 
Year Period 

Exceedance 
Threshold 

Un-ionized 
ammonia 

0.016 mg/L 5 within a 3-year 
period 

2 or more 
exceedances of 
chronic standard 

Pollutant with 
toxicity-based 
standards 

Chloride 230 mg/L 5 within a 3-year 
period 

2 or more 
exceedances of 
chronic standard 

Dissolved oxygen Daily minimum 
of 7 mg/L 

20 data points At least 10% and 
3 observations in 
exceedance of 
standard 

pH Low 6.5 SSU, 
High 8.5 SSU 

20 data points At least 10% and 
3 observations in 
exceedance of 
standard 

Turbidity 10 NTU 20 data points At least 10% and 
3 observations in 
exceedance of 
standard 

Conventional 
pollutants and 
water quality 
characteristics 

Temperature No material 
increase 

20 data points At least 10% and 
3 observations in 
exceedance of 
standard 
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3.4 Existing Data 
 
Existing data will be considered during the development and implementation of the water quality 
monitoring plan.  This data is a useful tool for identifying temporal and geographic gaps in 
information concerning the river.  In addition, existing data can help identify long term trends.  
Table 5 is a summary of existing data relating to this project. 
 
Table 5. Existing Data 
Source Type Location Time 

Frame 
Contact 

MPCA-EDA 
Station Viewer 

Temperature, 
transparency 

Flute Reed Creek at 
Hwy 61 bridge in 
Hovland 
Station ID:  
S003-903 
S004-235 
S004-277 
S004-283 
S004-278 
 

July 2005-
October 
2005 

MPCA-St. Paul 
http://www.pca.state
.mn.us/data/edaWate
r/index.cfm 
 

MPCA-Air 
Quality 
Monitoring-
NADP 

Rainfall amounts Hovland;  old CCC 
camp north of town: 
Lat/Lon: 47:50:50 
89:57:45 
 

December 
1984-2006 

National 
Atmospheric 
Deposition Program:  
http://nadp.sws.uiuc.
edu/ 

DNR Temperature 9 miles upstream from 
mouth; Cty Rd 70 
crossing 

Summer 
2007 

Steve Persons(DNR) 

DNR Full survey of 
river: riparian 
measurements, 
maps 

Flute Reed River 2006 Steve Persons(DNR) 

DNR  Erosion sediment 
survey 

Flute Reed River 2001 Steve Persons 

DNR Baseline data Flute Reed River 1998-1999 Chel Anderson 
DNR Annual steelhead 

reproduction 
Flute Reed River ongoing Steve Persons 

 
MPCA-EDA 
Station Viewer 

Biological (fish 
counts) 
 
Biological (fish 
counts) 
 
Biological (fish 
counts) 
 
Biological (fish 
counts) 
 
Biological (fish 
counts) 

Station ID: 86LS010 
 
 
Station ID: 86LS016 
 
 
Station ID: 92LS026 
 
 
Station ID:  93LS013 
 
 
Station ID: 98LS038 

1986 
 
 
1986 
 
 
1992 
 
 
1993 
 
 
1998 

DNR 
http://www.pca.state
.mn.us/data/edaWate
r/index.cfm 
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Figure 5. Precipitation Data Results  

MPCA Air Quality Monitoring Site 
Yearly Precipitation Totals for Hoveland, MN
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Figure 5 displays yearly precipitation totals for 1985-2006 at the MPCA air quality monitoring 
station near Hovland, MN. Weekly totals were recorded from 1985 to 1996. Daily totals were 
recorded from 1997 until 2006. Data is not available for 1990.  
 
 
4. Quality Assurance/Quality Control 
 
Training will be provided to all monitoring volunteers to ensure data accuracy and consistency. The 
training and safety section outlines these details. Methods for acquiring the data are designed after 
recommendations of the Volunteer Surface Water Monitoring Guide (2003) as described in the 
Measurement/Data Acquisition portion of the plan. 
 
Routine technical activities will take place in order to help minimize errors. The following are five 
major parameters of data quality that will be addressed as recommended in the MPCA Volunteer 
Surface Monitoring Guide. 
 
4.1 Precision 
 
Duplicate samples will be taken to determine precision. 10% of all samples taken will be field 
duplicates. A relative percent difference between the samples will be calculated by using the 
following formula: Relative Percent Difference (RPD)=(Result 1 – Result 2)/((Result 1+Result 2)/2 
X 100.  
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4.2 Accuracy 
 
Accuracy will be achieved by calibration of equipment. Calibration of the YSI meter will be done 
according to YSI manual. This should be before each sampling event and recorded on the provided 
audit form found in Appendix F. Training for calibration of the YSI will be included in the stream 
training prior to the monitoring season.  
 
Temperature logger accuracy checks will also be done for each temperature logger prior to 
deployment as described in the Sampling Procedures section. A temperature logger audit for will be 
completed for each device. Accuracy checks will be done according to the provided instruction 
guide.  
 
4.3 Representativeness 
 
Sampling locations are carefully selected in order to give a true representation of the water body. 
Sites are selected in order to capture geographical difference in the river system. See Sample 
Locations section for descriptions of sampling locations and site selection rationale. 
 
4.4 Completeness 
 
More samples than needed will be collected in order to meet the number of minimum samples 
recommended for this plan. Minimum samples for each parameter are set forth in the Sampling 
Procedures portion of the plan.  
 
4.5 Comparability 
 
MPCA staff will conduct a field audit during the monitoring season in order to have data to 
compare to information gathered by the volunteers and FRP members. Sample blanks will also be 
used for comparability. 
 
5. Assessment and Future Project Ideas  
 

Initial findings made during the beginning stages of the monitoring project will serve as a guide for 
subsequent stages of the plan. As more data is gathered and analyzed, a collaborative effort can be 
made between the FRP and supporting agencies to determine where data gaps exist and where there 
is a need for further investigation. For example, if abnormally high readings of a pollutant 
parameter are found at YSI Site #4, samples may need to be taken further up river in the future in 
order narrow down the source. If a pollutant source is identified, the FRP will work with supporting 
agency’s regarding the issue and may play a role in correcting the problem.  
 
As the monitoring plan is carried out, information will be exchanged with partners, watershed land 
owners, units of government, and the media as seen necessary. This information exchange will help 
identify types of data gaps, bring in additional data from outside sources to be considered, provide 
opportunity for discussion, and inform others of the FRP efforts.      
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6. Training and Safety 
 
Training for equipment use, quality assurance and quality control objectives, data submittal, and 
safety will take place prior to the monitoring season. A technical lead will provide additional 
expertise and training for completion of the sampling plan and assisting with the first round of 
sampling. The technical lead, the Water Plan Coordinator, MPCA and laboratory staff will train the 
Flute Reed project manager, Rick Schubert, to accurately take the required measurements and 
submit data to STORET. YSI-Training will be provided to the users of the YSI prior to monitoring 
season. The YSI User Manual, which describes the monitoring and calibrating procedures in detail, 
will be provided at the training.   
 
Stream training will occur concurrently with the lake monitoring training held by the Cook County 
Coalition of Lake Associations (COLA) and Water Plan Coordinator. As a part of the training 
session, volunteers will be enrolled in the MPCA’s CSMP. Volunteers will be given transparency 
tubes and precipitation gauges through the CSMP program and they will be instructed to take 
weekly transparency tube reading at assigned stations and submit the data to the CSMP program. 
 
7. Program Recruitment and Volunteer Retention  
 
The implementation of this plan is dependant upon recruitment and involvement of volunteers. The 
program lead, Rick Schubert will organize volunteers for this project. There are currently three 
committed volunteers in addition to Rick. They have been actively involved in the Flute Reed 
Partnership for the last two years and have a strong commitment to the future health of the river. 
Additional citizens of the watershed have shown interest in volunteering and will be potential 
recruits for the program. Monitoring teams will be developed to keep group involvement fun and 
cohesive. In order to ensure that data is being collected regularly, the group leader will ask for 
updates from volunteers at the monthly meetings.  
    
Rick Schubert participated in training on Citizen Stream Monitoring Procedures. Rick will continue 
to participate in mandatory training sessions, and provide logistical and technical support to the 
volunteers. Each year the group will encourage continued involvement from current volunteers 
while seeking out additional volunteers in order to continue to strengthen the program. Resource 
materials for sustaining the program will be obtained through grant requests.    
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8. Flute Reed Water Quality Monitoring Milestone Schedule 
 
Tables 6 and 7 indicate the months in which phases of this plan will be accomplished.  
 
Table 6. 2008 Monitoring Schedule 
Task Jan Feb Mar April May June July Aug Sept Oct Nov Dec 
Equipment 
Training 

  
 

          

Continuous 
Monitoring-
Temperature 
Probes 

            

Weekly 
Field 
Monitoring 

            

Lab/Grab 
Samples 

            

Submit Data 
to STORET 

            

Submit Data 
to Hydstra 

            

 
 
Table 7. 2009 Monitoring Schedule 
Task Jan Feb Mar April May June July Aug Sept Oct Nov Dec 
Equipment 
Training 

  
 

          

Continuous 
Monitoring-
Temperature 
Probes 

            

Weekly 
Field 
Monitoring 

            

Lab/Grab 
Samples 

            

Submit Data 
to STORET 

            

Submit Data 
to Hydstra 
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Appendix E 

Minnesota Pollution Control Agency (MPCA) STORET 
Project Establishment Form for Data Storage 

Bold = entry required    Monitoring Year: 20   

Today’s Date:   /  /   

U.S. Environmental Protection Agency’s (EPA) STORET is a data repository that can be accessed 
nationwide and provides data for many purposes including the MPCA's Environmental Data Access 
(EDA) System, the assessment process, information requests, and water quality reports and 
analyses. 

Project Code (Project ID assigned by MPCA STORET staff)       Contract Number (ex. A90000)       

Project Name (ex. Pelican River Watershed District CWP)       Project Study Area:       

Project Purpose (Indicate monitoring type: Condition, Effectiveness, or Problem Investigation, and explain)       

Funding Types (check one): 

Volunteer Citizen Monitoring    Non-Grant Projects funded through MPCA    

Grant Projects funded through MPCA*    Funding through sources other than MPCA    
*Funding Type (ex. CWLA, CWP)       

Start Date (ex. 10/1/07)       Planned Duration (ex. 4 years)       
Does this project submit the same data to MPCA another way? If so, how? (ex. CLMP)       
Lead Organization Name       
Local Project Coordinator (Project Manager)       

Organization       
Address       
Phone       E-mail       
 

MPCA Project Manager       
Sample Collector: 

First Name Last Name Organization 
                  
                  
                  
                  
                  
                  

Sample Medium (ex. water column, bed materials, fish tissue)       
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Laboratory Information 
Please provide a completed Laboratory Information Form for new labs and each year for new methods or analytes.  
Do not submit lab form if using the MDH lab only. 

Laboratory Name       

Address       

Contact Name       

Phone       E-mail       

Field Procedure Information 
Please provide a monitoring plan with standard operating procedures (SOP’s) in electronic form if possible. 

Sample Collection Method(s) and Gear(s) (ex. grab with weighted bucket)       

Field Measurements - Methods and Instrumentation       
(ex. pH, spec. cond., temp., and DO with Hydrolab; transparency with t-tube) 

Turbidimeter Make and Model       

Gage Type       Probe Make and Model       Other       

Citation for Project Plan 

Title       

Author       Publishing Organization       

Publication Year       Volume and Page No.       

Stations To Be Visited: 
Enter Field Code and/or STORET Station Number (ex. BE-0, S000-134 / Blue Earth River at Mouth in Sibley Park / Mankato) 

Field Code 
(Project_Station_I

D) 

STORET Station 
Number 

(STORET_Station_ID) 
Location Description 
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Minnesota Pollution Control Agency (MPCA)  
STORET Station Establishment Form 

Bold = entries required      Monitoring Year       

U.S. Environmental Protection Agency’s (EPA) STORET is a data repository that can be accessed 
nationwide and provides data for many purposes including the MPCA's Environmental Data Access 
(EDA) System, the assessment process, information requests, and water quality reports and 
analyses. 

Today’s Date       

Project Code (Project_ID)       
Project name or maximum 8 digit ID code assigned by MPCA STORET staff  

Field Code (Project_Station_ID)       
Common name, ex. CSMP0020, Drain Tile 1 

Is there a different STORET Station ID at the same location?    Yes     No    
 Unknown 

If yes, what is the other STORET Station ID?         

(If yes, stop here and do not complete remainder of form.) 

STORET Station ID        
Assigned by MPCA STORET staff. Streams: S###-###. Lake: common code  

Station Name       
Maximum 60 characters, ex. ELBOW CK AT MN-53, .5 MI N OF EVELETH, MN 

Station Type (select one): 

       
     

 
 

 
 
Station Description       
 
Township       N Range       E or W Sec       
 
Travel Directions       
 

 Primary Station Type 
 Lake 
 River/Stream 
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LATITUDE     LONGITUDE 
 
 
Decimal Degrees      .               .      

(or) Deg/Min/Sec                                        

(or) UTM                   

Geopositioning Method (select one): 

 

 
 
 
 
 
 
 
 
 
 

 Method  Method 
 GPS - Carrier/Geodetic 1  Loran C 
 GPS - Code/Geodetic 2  Other 
 GPS – Kinematic  Public-Land Survey-Quartering 
 GPS – Other  Public Land Survey Footing 
 GPS – Unknown  Unknown 
 Interpolation – Map  
 Interpolation – Photo  
 Interpolation – Satellite  
 Interpolation – Other  
 Interpolation – Unknown  

 

1 Trimble;    2 Magellan Promark 
 
If determined from USGS quad, choose 
Interpolation – Map. 
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If GPS – Other or GPS – Unknown, what brand and model of GPS receiver was 

used? Datum (select one): 

 
 
Map Scale       
If Geopositioning Method = Interpolation-Map, ex. 1:24,000 for USGS quad. 

State/County                
  State Abbr.                County Name 

RF1 River Reach        
          HUC Code 

Appendix F 

 Datum  Datum  Datum 
 North American Datum 1927  North American Datum 1983  Other 
 World Geodetic System 1972  World Geodetic System 1984  Unknown 
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Volunteer Water Quality Monitoring  
Equipment Check Out  

                                      
 
 

Item 

 
 

Quantity 

Inventory 
Number, 
Item Cost 

 
Volunteer 

Initials 

 
 

Date 

Resource 
Manager 
Initials 

 
 

Date 
GPS Unit       
Sonde/YSI User Manual       
Sonde/YSI Multiprobe       
Field Cable w/Sonde 
Connector 

      

Logger/YSI 650 MDS       
Clamp for Calibration       
Temperature Probe       
Data Downloading 
Shuttle 

      

Temperature Probe 
Software 

      

Waders       
Submersible Light       
Binoculars       
Life Jacket       
Cones       
Safety Vest       
Safety Gloves       
Safety Goggles       
Bucket       
Tape with Reel       
Cooler       
Field Book       
1st Aid Kit       
Duffle Bag       
Other       
Other       

 
Volunteer Name:        
 
Address:   
 
City/State/Zip: 
 
Phone #:  
 
Comments: 
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Appendix I 
 
Program Budget Requirements (2008, 2009) 
Budget Item Cost 
Personnel: wages and benefits  
Technical Lead (116 hours at $25.78/hr) $2,990.48 
Project Manager (372 hours at $20/hr) $7,440 
Laboratory Counseling (28 hours at $60/hr) $1,680 
Flow Monitoring  $5000 
Laboratory Analysis $3,784 
Monitoring Equipment (MPCA will 
provide YSI, staff gauges, and temperature 
probes first two years) (costs include ice, 
clipboards, miscellaneous) 

$100 

Training Material $100 
Travel (3650 miles at $0.505/mile) $1,843.25 
Shipping (42 sampling events at 
$4.34/shipment) 

$182.00 

Printing $100 
TOTAL $23,220 
 
NOTE: $18,220 of the budget is funded through the Surface Water Assessment Grant. This portion 
excludes the $5,000 estimated cost for flow monitoring. Additional funding will be required for this 
portion of the plan.  
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Appendix J 
 
List of Acronyms and Abbreviations: 
 
Cook COLA : Cook County Coalition of Lake Associations 
 
DI Water: Deionized Water (Water that has been purified of ions but may contain some organic 
impurities. DI water is often used as a cheaper alternative to distilled water which is virtually free of 
all impurities.) 
 
DNR : Department of Natural Resources 
 
EDA : Environmental Data Access (MPCA database that allows users to view and download data 
regarding surface water quality, ground water quality, and air quality.) 
 
EPA : Environmental Protection Agency 
 
Hydstra : A time-series database for storing and accessing hydrology related data. 
 
DO : Dissolved Oxygen (The amount of free oxygen dissolved in water.) 
 
MPCA : Minnesota Pollution Control Agency 
 
NTU : Nephelos Turbidity Unit 
 
ORVW : Outstanding Resource Value Waters  
 
STORET : EPA water quality data STOrage and RETrieval system 
 
SWCD : Soil and Water Conservation Department 
 
TSS : Total Suspended Solids 
 
USGS : U.S. Geological Survey 
 
YSI : Yellow Springs Instrument (Brand name for a multi-probe water quality monitoring 
instrument.) 
 


