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Foreword
This manual has been prepared to help answer any questions that new or veteran volunteer monitors
may have about monitoring a stream through the Volunteer Water Monitoring Program. It is our hope
that you will find this booklet useful as well as informative.
Did you know that participants in the Volunteer Water Monitoring Program belong to one of the
longest-running volunteer water monitoring programs in the nation? Volunteer stream monitors are
critical to tracking the long-term quality of Minnesota’s streams. The Minnesota Pollution Control
Agency thanks volunteer monitors for all their hard work and dedication toward protecting and
improving the surface waters of Minnesota.
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Introduction
Volunteer water monitoring has played an important role in the Minnesota landscape since the 1970’s.
In many cases volunteer monitors provide the only source of information available on the health of our
state’s streams and rivers. The Minnesota Pollution Control Agency’s (MPCA) Volunteer Water
Monitoring Program (formally known as the Citizen Stream Monitoring Program) began in 1998 with the
goal of giving individuals across Minnesota an opportunity for involvement in a simple, yet meaningful
stream monitoring program. This manual describes how VWMP fits into the MPCA’s monitoring
strategy, and gives detailed instructions for selecting a monitoring site location, conducting sampling,
and submitting data to the agency. We also suggest checking out the Minnesota Department of Natural
Resource’s “Healthy Rivers: A Water Course” online resource, which provide valuable information on
river ecology.
For further instruction on the VWMP, please refer to the Volunteer Water Monitoring training videos at:
https://www.pca.state.mn.us/water/training-videos. For Information on designing and implementing a
monitoring program in your community, please request a hard copy of the “Volunteer Surface Water
Monitoring Guide” by contacting the MPCA at 1-800-657-3864.
VWMP staff hope that you, the volunteer, find this manual helpful as you monitor and protect your local
river.

VWMP background
The VWMP uses a collaborative approach to stream monitoring by partnering
with volunteers who live on or near a stream and are interested in water quality.
Any person or group willing to devote a small amount of time and energy to
conduct simple stream visits on a regular basis can participate. Volunteers
receive a Secchi tube, data sheets, and instructions for taking measurements.
Once enrolled, participants visit an established spot once per week from April to
September on a nearby stream to measure stream transparency, water level
(stage), appearance, and recreational suitability. Volunteers are also encouraged to monitor
immediately after large rainfall events when possible to track the effects of rainfall runoff on their
stream.

What is a Secchi tube?
The original transparency tube, developed in Australia for measuring stream water clarity, is a clear
plastic tube that is 1-meter-long x 1-3/4-inch wide. The Secchi tube is a modified transparency tube that
is designed to function like the traditional Secchi disk used in lake monitoring. To measure water clarity,
the tube is filled with water collected from a stream or river. Looking down into the tube, a weighted
Secchi disk is lowered into the tube by a line, allowing the user to raise and lower the disk within the
same water sample numerous times.
To obtain a Secchi tube reading, the depth of the water at the midpoint between disappearance and
reappearance of the disk is recorded in centimeters, which are marked on the side of the tube. If the
symbol is visible when the tube is full, the clarity reading is “>100 centimeters.”
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What does the Secchi tube measure?
Stream clarity is an indirect measure of the amount of dissolved and suspended
materials present in water. For most bodies of water, the amount of solids suspended
in the water is the most important factor: the more suspended materials, the lower
the water clarity. In lakes, the majority of suspended solids are algae. In streams and
rivers, soil particles (predominantly silts and clays) have a stronger influence on clarity
as water flows downstream, carrying and depositing this sediment. A good example of
dissolved material affecting clarity is the tea color caused by organic material of some
northern, bog-influenced lakes and streams.

Figure 1. Secchi tube

Tracking water clarity is like monitoring your blood pressure because it tells us about
the health of a stream. Changes in clarity tell us when key water pollutants are
present. In general, a low clarity reading reflects a large amount of sediment
(excessive soil material) or other suspended material like algae in the water. Too much
sediment in the water is a significant pollutant itself, whether it is suspended in the
water column or deposited on stream bottoms (Figure 2).
Suspended sediment reduces light penetration needed for the growth of beneficial
aquatic plants. It also interferes with the ability of fish to see and capture their prey.

Figure 2. Measuring stream clarity with a Secchi tube
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How to take clarity readings with a Secchi tube
Do not wear sunglasses while taking a measurement, as this affects the
accuracy of your reading. If you wear photo gradient prescription sunglasses,
please prevent them from darkening by wearing a hat or visor with a wide rim.
1. Collect your water sample in a clean bucket or bottle at mid-stream and
depth. A clean paint bucket from your local hardware store works well.
Here are the two most common methods for water collection.
a. Wading or from streambank: Always sample safely - do not wade into
fast-moving water or areas of unknown depth. If you cannot sample
safely, record visual observations only (Appearance, Recreational
suitability, Estimated Stream stage). If a sample from mid-stream and
depth is not possible, avoid stagnant water and sample as far from the
shoreline as is safe.
•
•
•

Try not to stir up the bottom.
Face upstream as you fill your bucket.
Avoid collecting sediment from the stream bottom and materials floating on the water
surface.

b. From atop a bridge or culvert:
•

•

With a rope tied to its handle, lower a bucket to the stream to collect water. A locking
carabiner works well to securely attach the rope to the bucket handle. Tie a knot in the rope
around the carabiner and lock the carabiner to the bucket handle.
Pull the bucket back up, taking care not to bounce the rope or bucket on the side of the
bridge / culvert to avoid knocking debris into the bucket.

2. Take your tube readings in open conditions (not shady). Avoid direct sunlight by turning your back to
the sun if necessary. Do not wear sunglasses.
3. Pull up the inside string to remove the black and white Secchi disk from the tube.
4. Fill the tube with water from your bucket. Let the water level drain to the zero mark on the tape
measure.
5. While looking down into your tube from the top, slowly lower the Secchi
disk down into it until the disk disappears from sight. When it does, stop
lowering.
6. While continuing to look down the top of the tube, slowly pull the string
to raise the disk until it reappears. Lower and raise the disk until you have
found the midpoint between disappearance and reappearance of the
disk.
7. Pinch the string against the side of the tube to hold the disk at the
midpoint depth. Look at the side of the tube, across the top of the disk, to
see the closest centimeter mark on the tape.
8. Write down this depth, to the nearest centimeter, on your stream data
sheet under “Secchi tube depth.” If the disk does not disappear, and you
see it clearly sitting on the bottom of the tube, record “greater than 100”
(>100).
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Additional stream monitoring information
Appearance & Recreational Suitability
Your personal assessment of the stream water helps characterize what is happening in and around your
stream. The ”Appearance” of stream water may provide information about material in it. The
”Recreational Suitability” assessment reflects how the water’s appearance affects the benefits that you
receive from the stream such as swimming, fishing, and aesthetic enjoyment. Even if the stream is small
and cannot be used to swim, fish, or boat, consider its aesthetic value when making this assessment. Do
not factor weather conditions into your assessments. Consider water quality conditions, only. Fill in the
“Appearance” and “Recreational Suitability” columns before you take your transparency reading so
your perception assessment is not biased.
Appearance:
Each time you monitor your stream, please record the one number that best describes the appearance of stream
water within one meter of your site.
1A

Clear

Crystal clear, transparent water

1B

Tea-colored

Transparent water tea-colored by dissolved organic matter

2

Cloudy

Not quite crystal clear; cloudy white, gray or light brown

3

Muddy

Cloudy brown due to high sediment levels

4

Green

Due to algae growth; indicative of excess nutrients released into the stream

5

Muddy and
Green

A combination of cloudy brown from high sediment levels and green from algae
growth

Recreational Suitability:
Please use the one number each day you sample that best describes your opinion of how suitable the stream
water is for recreation and aesthetic enjoyment. Even if your stream is too small for swimming, fishing or boating,
assess the stream for its aesthetic enjoyment.
1

Very Good

Beautiful; could not be better

2

Good

Very minor aesthetic problems; excellent for body-contact recreation (swimming,
wading, etc.)

3

Fair

Body-contact recreation and aesthetic enjoyment slightly impaired

4

Poor

Recreation potential & level of enjoyment of the stream substantially reduced
(would not swim but boating/canoeing okay)

5

Very Poor

Swimming and aesthetic enjoyment of stream nearly impossible

Stream stage estimate
Stage refers to stream water level, or height, and measures the amount of water present in the stream
channel. It is important to record stage information to determine how changes in water level are
affected by rainfall, and how they affect transparency.
Please estimate the water level each time you sample. This refers to the relative amount of water
flowing in the stream channel as shown by a rough visual estimate of the water level. “Low”, “Normal”,
“High”, “No flow”, and “Dry” are broad categories, so do not agonize too much over which category to
choose. The following guidance and graphics should help you decide:
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L=Low

Water covers 1/3 or less of the distance from the stream bottom to the top of the
bank.
N=Normal Water covers 1/3 to 2/3 of the distance from the stream bottom to the top of the
bank.
H=High

Water covers 2/3 or more of the distance from the stream bottom to the top of the
bank. Water may be over the stream bank – flooding - at some point.
Z=No flow Disconnected stagnant pools/puddles without observable flow.
D=Dry
The stream channel is dry.
Figure 1a. “Low” stream stage estimate

L=Low, water covers 1/3 or less of the distance from the stream bottom to the top of the bank.

Figure 3b. “Normal” stream stage estimate

N=Normal, water covers 1/3 to 2/3 of the distance from the stream bottom to the top of the bank.
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Figure 3c. “High” stream stage estimate

H=High, water covers 2/3 or more of the distance from the stream bottom to the top of the bank. Water
may be over the stream bank – flooding - at some point.

Filling in the “rainfall event” column
We want your stream monitoring data to be representative of the overall condition of your monitoring
location throughout the monitoring season. To this end, we recommend that you monitor once a week,
on a regular basis throughout the season. In addition to this weekly “baseline” reading, we suggest that
you also track how your stream responds to significant rainfall by monitoring a few so-called “rain
events.”
Check the appropriate box in the “rain event” column each time that you take a stream measurement. If
you are taking your weekly, background transparency reading, check “no.” If you are conducting your
regular, weekly reading and it happens to be raining - either as you monitor or just prior to monitoring –
check “no.” You are NOT conducting a “rainfall event” sampling. Rather, you are conducting your
regular, weekly sampling and it just happens to be raining. If you are taking an extra reading in addition
to your weekly sampling, and in response to a rainfall event, check “yes.” You may need to take stream
measurements for a number of days after a large rain event to fully document changes in stream
condition that occur. Remember to mark every measurement taken in response to a rain event as “yes”
in this column. It is also important to note that we do not want you to monitor in response to rainfall too
many times, to avoid your dataset being skewed toward high rainfall (and potentially runoff) situations.
How do you know when a rainfall is significant? If the soil is saturated to the touch (i.e. during spring
when there is a lot of water in the ground), a small amount of rain can produce a “significant” event. If
the soil is very dry to touch, a larger amount of rain will have to fall to initiate runoff and potential
changes in streams.
You may want to adjust the length of your daily measurement period (e.g. 4-5 days), depending on how
quickly rainwater travels from the land to the stream channel and past your sampling location. Once you
have monitored a few rainfalls, use your best judgment to determine when a rainfall is significant and
how long stream conditions change in response to a rain event. Then take enough daily measurements
to capture that change. You may find that daily measurements are not frequent enough to capture rapid
changes, and decide to take readings more frequently. As a general rule of thumb, a rainfall of
approximately 1/2-inch in a relatively short period of time can result in a significant runoff event.
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Temperature
Water temperature influences what lives in your stream, particularly fish such as
trout that cannot tolerate high temperatures. If you would like to monitor
temperature, please use a non-mercury thermometer to avoid accidents.
Whenever possible, hold the thermometer directly in the stream for two
minutes, stirring it a bit. Record the temperature in degrees Fahrenheit. If you
cannot place the thermometer directly in the stream or river, hold it in the water
in your sample bucket for two minutes, stirring occasionally. Record the
temperature to the nearest degree Fahrenheit on the stream datasheet.

Picture taken and comments

Pictures document changes at your site over time and will be used in Clean Water Act water quality
assessments as a tool to view conditions at monitoring sites at the time of individual sampling events. If
possible, take photographs of your site under a variety of conditions. Check the box under “Photo” each
time a picture is taken. Save electronic images in jpg format. Document each photograph by naming it
using the station code (S-Code, e.g. Sxxx-xxx), then a space, followed by the two digit month, two digit
date and four digit year. If multiple photos were taken on the same date, use an alphabetical identifier
at the end of the file name to identify unique photos:
Example: S000-001 06012016A.jpg
Please email electronic photographs to watervolunteers.mpca@state.mn.us at the end of the
monitoring season, along with your datasheets. You can also send images on a CD, or hard-copy
photographs, along with your completed datasheets at the end of the monitoring season.
Use the “Comments” space to record anything unusual that you observe during a sampling visit; note
things like recent severe weather, construction activities occurring upstream, changes in adjacent land
use, or a dramatic change in the appearance of stream water.

Your monitoring location
After you enroll, you will receive a map identifying your monitoring location. Once you begin monitoring
at a location, it is important to continue at that same location. When you collect your water sample, be
sure to it is from a spot on the stream where the water is well mixed. Typically, this point will be at or
near the stream center where the rate of flow is at or near its maximum. Collect the sample at a middle
depth in the water column without disturbing stream bed sediments or collecting floating materials
from the surface. Avoid points where the stream is swirling (eddies) or has pooled. Also, avoid points
near the stream banks whenever possible, because this water may be atypically high in sediment.

Volunteer Water Monitoring Stream Instruction Manual • 2022

Minnesota Pollution Control Agency
7

It is essential to always access your monitoring station from public land or from private property that
you own. If there is ever any question about the ownership of the access point to your monitoring
station, please refrain from monitoring and contact VWMP staff at watervolunteers.mpca@state.mn.us
or 1-800-657-3864. We will work with you to find a public access point to the monitoring location you
select, or to find an alternate monitoring location that has public access.

Submitting data
Each spring, VWMP staff mails customized paper datasheets to all volunteers. Stream volunteers should
use this datasheet to record data collected throughout the monitoring season. Volunteers should submit
data at the end of each monitoring season. You can do this by:
•

Mailing in your hard copy datasheet using the postage paid envelope included in the spring
datasheet mailing. If you misplace the metered envelope, send forms to:
Volunteer Water Monitoring Program
MPCA
520 Lafayette Rd. N.
St. Paul, MN 55155

•

Entering your data online using MPCA’s e-Services. To enter data online you need an eServices account. Most new volunteers enroll in the VWMP using e-Services, and will
already have an account. If you are not sure if you have an account, or if you need help
accessing it, contact VWMP staff at watervolunteers.mpca@state.mn.us.

The off-season
The monitoring season is over and you’ve submitted your data. Now what? Each fall/winter VWMP staff
review, proof, and upload data collected by volunteers into the state water quality database. They then
create individual, online monitoring site reports summarizing Secchi transparency data submitted by
each volunteer. These annual reports are usually available to volunteers by the following spring, and
volunteers are notified by email when they are available..

Caring for your equipment
Your Secchi tube will last longer if it is kept clean and protected from scratches. We suggest a thorough
cleaning once a year, at the end of the monitoring season. More frequent cleanings may be necessary,
depending on the condition of the water you collect. Clean the inside of your tube by filling it ¾ full with
tap water, add a couple drops of dish soap, and push a clean, soft rag or washcloth down the tube with
the end of a broom handle or cleaning brush, scrubbing the sides. If you take the stopper out of the
bottom, be sure to fit it back into the tube securely. There is a screw attaching the stopper to the wall of
the tube that can be removed with a Phillips head screwdriver.
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Safety issues
The first priority of stream monitoring is your safety. Always adhere to the following safety points
when monitoring:
• Before monitoring, let someone know your itinerary, where you are going and when

you'll be back. Then if you have trouble, another person knows where to start looking for
you.
• Whenever possible, take along someone else when you monitor.
• If the weather is dangerous, don't go out to do stream monitoring.
• If you wade in a stream to take measurements, never enter fast-moving water or areas of
unknown depth. If there is any question about your safety, record visual observations only
from a secure location (Appearance, Recreational Suitability, and Estimated Stream stage).
As a general rule, if stream depth (in feet) multiplied by its velocity (feet/second) is greater
than your height (in feet), then DO NOT WADE:
(Stream Depth) [ft.] x Stream Velocity [ft./sec.] > your height [ft.] = Do Not Wade!
• Always wear a personal flotation device whenever you enter a stream.
• If you are sampling from a bridge in traffic, wear a traffic safety vest.

Potential hazardous plants and infectious agents
It is important to protect yourself from potentially hazardous plants and ticks that carry diseases that
you may encounter while monitoring your stream or river. The following plants are commonly
encountered in Minnesota. Learn to recognize them and avoid them:
Poison ivy

Wild parsnip

These plants produce an oily chemical on the leaves and stems that the human body reacts to as an
irritant. Most people are sensitive to the oils produced in these plants. Wild parsnip produces a chemical
that causes the skin to blister when exposed to sun light. If you think you have come into contact with
these plants while outdoors, protect yourself from reacting to them by immediately washing the
affected area with a soapy solution to cut the oils.
In Minnesota, there are about a dozen different types of ticks. Not all of them spread disease. Three
types that people may come across in Minnesota are the blacklegged tick (aka deer tick), the American
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dog tick (aka wood tick), and the lone star tick. The blacklegged tick
causes by far the most tick-borne disease in Minnesota.
To prevent tick-borne disease:
•

•
•
•

Be aware of where ticks occur and when they are most active.
The map at right shows tick-borne disease risk levels across the
state.
Use tick repellent.
Check for ticks after spending time outdoors in areas where
they are common.
For more information, please visit the Minnesota Department
of Health website at:
https://www.health.state.mn.us/diseases/tickborne/ticks.html

How Secchi data is used
Volunteer- collected water clarity data is extremely valuable to the MPCA. VWMP data is used to:
•
•
•

•

Convey information about the general condition of streams and rivers
Calculate trends to detect changes in stream clarity over time
Determine if a stream section is meeting state water quality standards for sediment as part of a
formal assessment process (when used alongside TSS data) For more detailed information on
this process visit: https://www.pca.state.mn.us/water/using-secchi-tube-readings-streamwater-quality-assessments.
As part of watershed investigations and restoration and protection efforts. For more
information on the MPCA’s Watershed Approach, visit:
https://www.pca.state.mn.us/water/watershed-approach-restoring-and-protecting-waterquality.

Trends
Detecting trends in rivers and streams is important to understand how they may be changing over time.
For streams, a minimum of eight years of data and 50 points of data are required to detect trends. The
MPCA uses a Tobit regression model, which accounts for the limit of the Secchi tube to detect
transparency readings of 100 cm or less. Stream stations with a majority of water clarity readings that
are 100 cm or greater (50% or more) are considered too clear to run a statistical test, and are not
included the analysis.
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Secchi clarity trend analysis indicating an improving trend.

To view trends determined with VPMP data, visit our website at:
https://webapp.pca.state.mn.us/cmp/stations

Water quality assessments
Watersheds serve as the basis for how the MPCA monitors and assesses lakes and streams in the state.
In a watershed, all water drains to the same place, be it a river, stream, or lake. Watersheds exist on
major and minor scales and the MPCA organizes its monitoring efforts based on the 80 major
watersheds. The MPCA and partners monitor select lakes and streams within each major watershed for
a 2-year period every 10 years. Following the 2-year monitoring period the MPCA formally evaluates
water quality conditions and establishes priorities and goals for restoration and protection activities.
Data collected by volunteers are used extensively during the water quality evaluation process. They are
combined with data collected by the MPCA and local partners to determine water quality conditions
during the two-year monitoring window. They also can provide insights into historical conditions and
potential trends, provided enough data exists. Volunteers also collect valuable clarity data in the years
when intensive MPCA monitoring is not occurring in the watershed.

Beyond the VWMP
Water quality data can be a valuable tool on many scales – from large state government agencies down
to the smallest township – and some volunteers find that once they start gathering data through the
VWMP they want to be more involved in protecting their favorite streams. Here are just a few things
you can do to protect your stream.

Volunteer Water Monitoring Stream Instruction Manual • 2022

Minnesota Pollution Control Agency
11

Connect with your local watershed organization
Local units of government exist across the state to facilitate regional natural resource management.
They support other government entities as well as private residents and landowners in implementing
restoration, protection and management activities across their districts.
•

•

•

All 87 counties in the state have a local Soil and Water Conservation District (SWCD) office.
SWCDs provide technical assistance, funding, and leadership on local projects and regularly
seek support from volunteers in implementing or commenting on projects.
Watershed Districts focus specifically on solving and preventing water-related problems.
The boundaries of each district follow those of a natural watershed. Forty-six of them exist
across the state and are formed through a local petition process. Watershed districts are
governed by a board appointed by the county boards of commissioners with land in the
watershed district.
Watershed Management Organizations (WMO) are found only in the seven-county Metro
Area and are the result of the Metropolitan Area Surface Water Management Act of 1982.
WMOs are similar to watershed districts, but they only focus on surface water, do not have
taxing authority, and are governed by a board appointed by member municipalities and
townships.

Get involved in shoreland management
Proper management of both public and privately held shoreland is critical to the long-term health of any
stream. Native vegetation and buffers prevent nutrients and sediment from reaching stream waters in
addition to providing quality habitat for wildlife. Several resources exist to help landowners maintain
their own personal shoreland habitat and educate their fellow residents:
•
•

MDNR shoreland management programs
https://www.dnr.state.mn.us/waters/watermgmt_section/shoreland/index.html
Minnesota Sea Grant’s Minnesota’s Shoreland Management Resource Guide
http://www.shorelandmanagement.org

Join other water-focused volunteer science programs
Several volunteer-based citizen science programs exist in Minnesota for collecting data related to water
quality and abundance:
•
•
•
•

MPCA’s Advanced Volunteer Water Monitoring Program
https://www.pca.state.mn.us/water/advanced-volunteer-water-monitoring-program
MPCA’s Lake Ice Reporter Program
https://www.pca.state.mn.us/water/lake-ice-reporting-program
MDNR’s Lake Level Monitoring Program
http://www.dnr.state.mn.us/climate/waterlevels/lakes/volunteering.html
Community Collaborative Rain, Hail & Snow Network (CoCoRaHS)
http://www.cocorahs.org/state.aspx?state=mn
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Volunteer Water Monitoring Program staff
For information or assistance with VQMP please call 1-800-657-3864 and ask to speak with a Volunteer
Water Monitoring Program coordinator or email watervolunteers.mpca@state.mn.us.

Related websites
www.pca.state.mn.us/

MPCA website

www.pca.state.mn.us/veizac4

Advanced VWMP website

mn.gov/volunteerwater

Volunteer Water Monitoring Program website

www.dnr.state.mn.us

Minnesota Department of Natural Resources website

www.minnesotawaters.org

Minnesota Waters website
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