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Grade Level: 5-12 
 
Activity Duration: 
Introduction: 10 minutes 
Activity: 60-80 minutes 
Wrap-up: 10 minutes 
 
Overview:  

I. River structure 
II. Assessing the 

Habitat 
III. Measuring the 

Flow 
IV. What do you 

Know? 
 

Summary: In this lesson students will collect physical and 
observational measurements of a stream using simple tools 
including tape measures, yard sticks, and stop watches. Students 
will use a stream assessment method developed by the US 
Environmental Protection Agency and refined by the University of 
Wisconsin Extension Service and Wisconsin Department of 
Natural Resources to collect and record their data to assess 
stream health.  

Topic: Measuring and Data Collection  

Theme: Scientists make measurements and collect data to help 
evaluate and assess natural phenomena.  

Objectives:  

The students will: 
1. Measure physical characteristics of a stream using a tape 

measure, yard stick, and stop watches.  
2. Record measurements and data mathematically and 

visually using scientific data collection sheets. 
3. Make observations about a stream habitat and quantify 

their observations using scientific data collection sheets. 
4. Collaborate in small groups to collect data.  

The background information and the activities used in this lesson are from the following sources: 

Field Investigations: Using Outdoor Environments to Foster Student Learning of Scientific Processes 
developed by Pacific Education Institute for the Association of Fish and Wildlife Agencies’ North 
American Conservation Education Strategy. http://www.fishwildlife.org/files/ConEd-Field-
Investigations-Guide.pdf 

MN DNR MinnAqua Program Fishing: Get in the Habitat! Leader’s Guide Lesson 1:5- Habitat 
Hideout. http://tinyurl.com/habitat-hideout This lesson is also recommended as a pre-lesson to help 
students understand aquatic habitats for fish. 

MN DNR Healthy Rivers a Water Course http://www.dnr.state.mn.us/healthyrivers/index.html 

Water Action Volunteers Citizen Stream Monitoring Program 
http://watermonitoring.uwex.edu/wav/monitoring/ 

 

Measuring and Data Collection  

Tool for Understanding the 
Nature of Science 

 
http://undsci.berkeley.edu/ 

 
Tool for assessing site safety 

 
http://tinyurl.com/fishing-safety 
 

Tool for training on Stream 
Surveys 

 
http://watermonitoring.uwex.edu/
wav/monitoring/ 
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Suggested MN Science Standards:  
This lesson may partially or fully address the following standards. 

Grade 5: 
5.1.1.2.2 - Identify and collect relevant evidence, make systematic observations and 
accurate measurements, and identify variables in a scientific investigation. 
5.1.3.4.1 - Use appropriate tools and techniques in gathering, analyzing and interpreting 
data. 
5.4.2.1.1 - Describe a natural system in Minnesota, such as a wetland, prairie, or garden, 
in terms of the relationships among its living and nonliving parts, as well as inputs and 
outputs. 
5.4.2.1.2 - Explain what would happen to a system such as a wetland, prairie or garden if 
one of its parts were changed.  
 
Grade 6: 
6.1.3.1.1 - Describe a system in terms of its subsystems and parts, as well as its inputs, 
processes and outputs. 
6.1.3.4.1 - Demonstrate the conversion of units within the International System of Units (SI, 
or metric) and estimate the magnitude of common objects and quantities using metric units. 
 
Grade 7: 
7.1.1.1.2 - Understand that when similar investigations give different results, the challenge 
is to judge whether the differences are significant, and if further studies are required. 
7.1.1.2.3 - Generate a scientific conclusion from an investigation, clearly distinguishing 
between results (evidence) and conclusions (explanation). 
7.1.1.2.4 - Evaluate explanations proposed by others by examining and comparing 
evidence, identifying faulty reasoning, and suggesting alternative explanations. 
7.1.3.4.2 - Determine and use appropriate safety procedures, tools, measurements, graphs 
and mathematical analyses to describe and investigate natural and designed systems in a 
life science context. 
7.4.4.1.2 - Describe ways that human activities can change the populations and 
communities in an ecosystem. 
 
Grade 8: 
8.1.1.1.1 - Evaluate the reasoning in arguments in which fact and opinion are intermingled 
or when conclusions do not follow logically from the evidence given. 
8.1.1.2.1 - Use logical reasoning and imagination to develop descriptions, explanations, 
predictions and models based on evidence. 
8.1.3.4.2 - Determine and use appropriate safety procedures, tools, measurements, graphs 
and mathematical analyses to describe and investigate natural and designed systems in 
Earth and physical science contexts. 
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8.3.4.1.2 - Recognize that land and water use practices affect natural processes and that 
natural processes interfere and interact with human systems. 
 
Grades 9-12: 
9.1.1.1.2 - Understand that scientists conduct investigations for a variety of reasons, 
including: to discover new aspects of the natural world, to explain observed phenomena, 
to test the conclusions of prior investigations, or to test the predictions of current theories. 
9.1.1.2.1 - Formulate a testable hypothesis, design and conduct an experiment to test the 
hypothesis, analyze the data, consider alternative explanations, and draw conclusions 
supported by evidence from the investigation. 
9.1.1.2.2 - Evaluate the explanations proposed by others by examining and comparing 
evidence, identifying faulty reasoning, pointing out statements that go beyond the 
scientifically acceptable evidence, and suggesting alternative scientific explanations. 
9.1.3.1.1 - Describe a system, including specifications of boundaries and subsystems, 
relationships to other systems, and identification of inputs and expected outputs. 
9.1.3.1.2 - Identify properties of a system that are different from those of its parts but 
appear because of the interaction of those parts. 
9.1.3.3.2 - Communicate, justify, and defend the procedures and results of a scientific 
inquiry or engineering design project using verbal, graphic, quantitative, virtual, or written 
means. 
9.1.3.4.5 - Demonstrate how unit consistency and dimensional analysis can guide the 
calculation of quantitative solutions and verification of results. 
9.3.4.1.2 - Explain how human activity and natural processes are altering the 
hydrosphere, biosphere, lithosphere and atmosphere, including pollution, topography and 
climate. 
 
Environmental Literacy Scope and Sequence 
 
Benchmarks:  

 Social and natural systems are made of parts. (K-2) 
 Social and natural systems may not continue to function if some of their parts are 

missing. (k-2) 
 When the parts of social systems and natural systems are put together, they can do 

things they couldn’t do by themselves. (K-2) 
 Social and natural systems may not function as well if parts are missing, damaged, 

mismatched, or misconnected. (3-5) 
 Social and natural systems can include processes as well as things. (6-8) 
 The output from a social or natural system can become the input to other parts of 

social and natural systems. (6-8) 
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 Social and natural systems are connected to each other and to other larger and 
smaller systems. (6-8) 

 Interaction between social and natural systems is defined by their boundaries, 
relation to other systems, and expected inputs and outputs. (9-adult) 

 
Concepts partially or fully addressed in this lesson: abiotic factors, accumulation, 
boundary, biotic factors, cause and effect, change and consistency, change over time, 
ecosystem, function, group, habitat, ideal and real, interactions and relationships, 
knowledge, parts & objects, patterns, properties, rate, resources, scale, similarities and 
differences, structure, subsystems. 
 
For the full Environmental Literacy Scope and Sequence, see: 
www.seek.state.mn.us/eemn_c.cfm  
 
Great Lakes Literacy Principles  
Only the bolded Great Lakes Literacy Principles are addressed in this lesson.  

 The Great Lakes, bodies of fresh water with many features, are 
connected to each other and the world ocean. 

 Natural forces formed the Great Lakes; the lakes continue to shape the features of 
their watershed. 

 The Great Lakes influence local and regional weather and climate.  
 Water makes the earth habitable; fresh water sustains life on land. 
 The Great Lakes support a diversity of life and ecosystems. 
 The Great Lakes and humans in their watersheds are inextricably 

interconnected. 
 Much remains to be learned about the Great Lakes. 
 The Great Lakes are socially, economically, and environmentally significant to the 

region, the nation, and the planet.  
 
For more information about the Great Lakes Literacy Principles, visit: 
http://greatlakesliteracy.net/
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Materials:
 River or Stream Habitat Sheet, one per student 
 River or Stream Habitat Sheet answer key, one copy 
 100 foot/30 meter Tape Measure 
 Metal Yardstick 
 Surveying flags/flagging 
 Float (use natural items found around your survey site, such as a stick, pinecone, 

or bark) 
 Stopwatch or digital watch 
 Calculator 
 Stream Habitat Walk Data Sheets, one per student 
 Water Action Volunteers Stream Flow Data Sheet, one per group 
 Stakes 
 Rubber mallet 
 Field guides and identification keys 
 Journal (not in kit) 
 Pencil (not in kit) 
 Wading boots (not in kit) 
 String (optional, not in kit) 
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Vocabulary: 

Channelization: removing natural 
curvature from a stream or river 

Cut-bank: the outside bend of a curve in 
a river or stream where soil is hollowed 
away  

Discharge: the volume of water moving 
past a cross-section of a stream over a 
set period of time, another term for 
stream flow 

Eddy: a hole scoured on the downstream 
side of an object such as a rock, brush 
pile or log as water flows over the top of 
the object 

Flow regime: The pattern of stream flow 
over time, including increases with 
stormwater runoff inputs and decreases 
to a base-flow level during dry periods 

Impervious surface: A surface that does 
not allow water (e.g., rain) to pass 
through (infiltrate) 

Meander: curve in the course of a stream 
or river 

Point-bar: an area of accumulated 
sediment on the inside bend of a curve in 
a stream or river 

Pool: a deep area in a stream or river 
with slow-moving water where fish rest  

Riffle: shallow area in a stream where 
the water moves quickly over rocks 
spread across the width of the stream 

Run: An area of a stream that has swift 
water flow and is slightly deeper than a 
riffle (a run will be about knee/thigh 
deep) 

Sedimentation: excessive deposits of 
sediment which fill in natural spaces such 
as deep holes, under-cuts, and pockets 
between gravel and rocks in the bottom 
of streams and rivers  

Structure: can be any lump, bump, hole, 
drop-off or other hideaway in a lake or 
streambed, submerged stumps, rocks, 
trees, plants, brush piles, boat docks, 
and fishing piers are examples of 
structure 

Undercuts: small caves formed on the 
outside bend of curves in streams or 
rivers  

Watershed: An area of land that drains 
to a main water body 
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Instructor Background Information: 

This lesson is formatted as a Field Investigation. The following is excerpted from Field 
Investigations: Using Outdoor Environments to Foster Student Learning of Scientific 
Processes developed by Pacific Education Institute for the Association of Fish and Wildlife 
Agencies’ North American Conservation Education Strategy. 
http://www.fishwildlife.org/files/ConEd-Field-Investigations-Guide.pdf 
 
Field Investigations as Inquiry: A Conceptual Framework 

“. . .science is not a fixed body of knowledge but an evolving attempt by humans to 
create a coherent description of the physical universe.” —White, 2003, p. 174 

What are field investigations? 

Field investigations of the environment involve the systematic collection of data for the 
purposes of scientific understanding. They are designed to answer an investigative 
question through the collection of evidence and the communication of results; they 
contribute to scientific knowledge by describing natural systems, noting differences in 
habitats, and identifying environmental trends and issues. 

Systems Thinking 

When planning and conducting field investigations, students and scientists grapple with 
the difficulties of working in a natural system and at the same time develop an 
understanding of its complexities and subsystems. Systems-thinking involves thinking about 
relationships, rather than about individual objects. A system can be defined in a number 
of ways: 

 An assemblage of inter-related parts or conditions through which matter, energy, 
and information flow (Washington State EALR’s). 

 An organized group of related objects or components that form a whole (NRC). 
 A collection of things and processes (and often people) that interact to perform 

some function. The scientific idea of a system implies detailed attention to inputs 
and outputs and interactions among the system components (AAAS). 
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Scientific Inquiry 

State and national science education standards encourage instruction that focuses on 
problem-solving and inquiry—activities which characterize the pursuits of scientists. In 
field investigations, students experience the difficulty of answering essential questions 
such as: 

 What defines my environment? 
 What are all the parts and interrelationships in this ecosystem? 
 What is a healthy environment? 
 What is humans’ relationship to the environment? 
 How has human behavior influenced our environment? 
 How can our community sustain our environment? 
 What is my role in the preservation and use of environmental resources? 

Science Beyond the Laboratory or Classroom 

Field investigations help students become informed citizen scientists who add knowledge 
to the community’s understanding of an area in order to make issues of concern visible 
and share differing points of view about the preservation and use of community natural 
resources. 

How are field investigations different from controlled laboratory experiments? 

Classroom science often overemphasizes experimental investigation in which students 
actively manipulate variables and control conditions. In studying the natural world, it is 
difficult to actively manipulate variables and maintain “control” and “experimental” 
groups, so field investigation scientists look for descriptive, comparative, or correlative 
trends in naturally occurring events. Many field investigations begin with counts 
(gathering baseline data). Later, measurements are intentionally taken in different 
locations (e.g., urban and rural, or where some natural phenomenon has created 
different plot conditions), because scientists suspect they will find a difference. 
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Stream Ecology 

The following is excerpted from MN DNR MinnAqua Program Fishing: Get in the Habitat! 
Leader’s Guide Lesson 1:5- Habitat Hideout. http://tinyurl.com/habitat-hideout and from 
MN DNR Healthy Rivers a Water Course 
http://www.dnr.state.mn.us/healthyrivers/index.html 

It is no accident that many of the world's great cities developed on the banks of a great 
river. Rivers have been the lifeblood of civilization, the base of life itself. Even small 
streams, winding through prairies and woodlands with no cities at their sides, provide 
valuable goods and services to humans and to the natural systems on which we depend. 

Throughout our history, natural streams have provided: 

 Clean water 
 Habitat for plants, wildlife, and fish-many of direct benefit to humans 
 Storage of floodwaters in the floodplain and wetlands, reducing the magnitude 

and destructiveness of flooding 
 Transportation, from light canoes to fleets of barges 
 Power for mills and power plants 
 Removal of effluent, heat, and other waste 
 Beauty, spiritual significance, and even national identity 

For as long as humans have walked the planet we have put demands on our rivers and 
streams. We have fished their rapids and diverted their water for drinking and irrigation. 
In the last two centuries, we have altered our streams significantly, blocking their flow 
with dams, separating channels from floodplains with dikes and levees, straightening 
their channels to speed the flow of water, and flushing them with pesticides, sediment, 
and human and industrial waste. 

These changes were made to produce singular benefits: production of power, greater 
efficiency in transportation, cheap removal of industrial wastes or municipal sewage. 
Unfortunately, the costs of these actions only became apparent later: streams have 
become less beautiful, less productive of fish and wildlife, more prone to sedimentation 
and in some cases more likely to flood. In many ways, these water resources are less able 
to serve our needs. Often, the costs have far outweighed the benefits. 

Understanding how rivers run enables us to better realize their value socially, 
ecologically, and economically. We are better prepared to recognize the tradeoffs we 
make when we manipulate a river for our own purposes by building a dam for power 
generation, or dredging for shipping, or withdrawing water for irrigation. 
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Understanding Streams and Rivers 

Streams and rivers are dynamic—they’re 
always changing. Streams and rivers have 
shallow and deep-water areas. Flowing 
water cuts into the banks on the outside 
bend of a meander, or curve in the course of 
a stream or river. When the water hits the 
outside bend, the water causes some of the 
bank to erode as it changes direction. This 
outside bend where soil is hollowed away is 
called the cut-bank. On the inside bend, the 
current velocity slows and sediment is 
deposited. This shallow inside bend is called 
a point-bar. The water sometimes carves 
deeply enough into the outer bank to form 
small caves that protect fish (such as trout or 
smallmouth bass) from the sun and from 
predatory birds. These small caves are 
referred to as undercuts. The current carries 
eroded silt and sand from cut-banks and 
undercuts downstream. As time passes, these 
natural stream formations migrate 
downstream so, several years later, they may be in different locations. 

Structure 

Structure can be any lump, bump, hole, drop-off or other hideaway in a lake or 
streambed. Submerged stumps, rocks, trees, plants, brush piles, boat docks, and fishing 
piers are examples of structure, too. Learning about the behaviors of fish species reveals 
clues about the types of habitats or structures that they prefer. 

Fish are attracted to structure for many reasons. Structure provides a place for prey to 
hide from predators—it also gives predators a covert place from which to strike. On 
sunny days, structure provides shade for fish with light-sensitive eyes. River and stream 
fish find resting places where structure shelters them from strong currents. Structure 
sometimes serves as a landmark or place marker, just as a street sign tells us that we’re 
home. 

When flowing water hits an obstruction, such as a rock, brush pile, or log, it goes around 
it or over the top of the structure. The water curls and swirls around the structure, forming 
an eddy and often scouring a hole on the downstream side of the object. These spots 
make good places for fish to rest. Because it takes less energy to swim in these pocket 
areas, fish use less energy and need less food than they would if they spent all of their 
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time swimming in the currents. From these resting spots, fish can dart out and capture 
passing prey from the currents. Carp, smallmouth bass, and trout can be found in eddies. 

Shallow areas where 
the water moves 
quickly over rocks 
spread across the 
width of the stream 
are called riffles. (In 
larger rivers with 
greater water flow, 
these areas are 
called rapids.) 

The turbulence of the 
flowing water hitting 
the rocks mixes 
oxygen from the air 
into the water, and 
frothy air bubbles 

can make the water appear white. Insects that require high levels of oxygen live on the 
rocks in riffles. Fish, such as trout, swim just below the riffle areas to catch the insects, 
such as stonefly larvae and mayfly larvae, that get knocked off or let go of the rocks to be 
carried downstream by currents. The areas of quieter water downstream of the riffles are 
referred to as runs. Quiet deeper areas where fish rest are called pools. 

Examples of fish that live in streams include brook trout and smallmouth bass. Streams 
provide conditions that suit the needs of these fish, including higher dissolved oxygen 
levels, cooler water, abundant invertebrates, and adequate cover. The types of fish 
species that live in a stream can vary, depending on stream temperature. Trout need 
cooler streams, and smallmouth bass can be found in warmer water. (Although brook 
trout are typically found in cold water streams, some other species of fish, such as 
smallmouth bass, can be found in streams, rivers, or lakes.) Stream fish can be found in 
or behind structure such as pools, below riffles, in undercut banks, and behind rocks and 
brush piles. 

Rivers can support a great diversity of fish species. Larger fish species that aren’t found in 
small streams (such as sturgeon, paddlefish, catfish, and gar) live in Minnesota rivers. 
Rivers also contain some fish species usually found in lakes, including walleye, northern 
pike, and bass. 

As in streams, areas of slow-moving water or structure provide good habitat for fish in 
rivers. Gar find respite from stronger currents behind logs, in brush piles, or in aquatic 
plants growing in the slow-moving backwaters. Catfish particularly like to sit in deep 
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pools where they can rest from river currents. When they’re hungry, the fish move to the 
front of the pool and wait for food to flow downstream to them. 

Altering Aquatic Habitat 

Efforts to remove structure from lakes, rivers, and streams can damage or eliminate 
habitat, negatively impacting fish populations. 

In lakes, a major concern is the removal of aquatic plants and shoreline vegetation. This 
is often done when a new owner decides to put in a swimming area on their lake front 
property. The removal of plants eliminates hiding and resting places, protected spawning 
areas, and important food sources (invertebrates and small fish living in the plants) for 
fish. The removal of plants can also increase erosion and decrease water quality. 
Because aquatic plants provide habitat for a diversity of aquatic species, including fish, 
property owners may need approval from the Minnesota DNR to remove aquatic plants. 

In rivers and streams, one major concern is channelization. When the meanders are 
removed from a river or stream, so is structure. Cut-banks, undercut banks, and point-bars 
are eliminated. With the new straightened channel, water speeds are uniform from bank 
to bank, so there is no slack water or and little or no vegetation. Without meanders to 
catch them, the current flushes logs and brush piles downstream. 

For these reasons, people who plan to purchase land bordering lakes, rivers, and streams 
should look for shoreline and lake or stream bottoms that already match their intended 
activities such as fishing, boating, or swimming. If you would like to improve your site for 
fishing, contact the Shoreland Habitat Program at the Minnesota DNR. 

For more information on laws governing the removal of aquatic vegetation and the 
benefits of various water plants, visit the Minnesota DNR Aquatic Plant Management 
website. http://www.dnr.state.mn.us/apm/index.html 

To learn more about how you can improve fish and wildlife habitat and keep water 
clean, look on the Minnesota DNR web site for: 

 Restore Your Shore: A Guide to Protecting and Restoring the Natural Beauty of 
Your Shoreland and http://www.dnr.state.mn.us/restoreyourshore/index.html  

 Healthy Rivers a Watercourse: An Interactive Tool to Understand the Management 
of River Systems. http://www.dnr.state.mn.us/healthyrivers/index.html 

Water Quality 

Because we satisfy our personal needs with water from a tap, we think of water as high 
in quality if it is clear and cold. Although that is a narrow measure of good water for 
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human consumption, it is insufficient for measuring the overall quality of water in a 
stream. 

Water quality in a stream can be assessed using biological indicators. Water quality is 
also determined by measuring a variety of physical and chemical properties, including: 

 Temperature 
 Dissolved oxygen 
 Alkalinity and pH 
 Nutrients 
 Sediment and turbidity 
 Contaminants 

Each natural stream tends to exhibit and maintain a characteristic range of water quality 
measures, depending on such variables as hydrology and geomorphology (the 
availability of fine sediments and groundwater, for example). Water quality changes 
when human activities upset the basic conditions of the stream system. These changes are 
often harmful from the standpoint of stream life and system balance. The Healthy Rivers A 
Water Course online program provides an in-depth description of the physical and 
chemical properties listed above. 
http://files.dnr.state.mn.us/assistance/backyard/healthyrivers/course/index.html 

Stream Flow 
The following is excerpted from Water Action Volunteers Volunteer Monitoring Fact 
Sheets “Stream Flow: Flow Speaks Volumes” 
http://watermonitoring.uwex.edu/pdf/level1/FactSeries-StreamFlow.pdf 
 
Stream flow, or discharge, is the volume of water moving past a cross-section of a stream 
over a set period of time. It is usually measured in cubic feet per second (cfs). Stream flow 
is affected by the amount of water within a watershed, increasing with rainstorms or 
snowmelt, and decreasing during dry periods. Flow is also important because it defines 
the shape, size and course of the stream. It is integral not only to water quality, but also 
to habitat. Food sources, spawning areas and migration paths of fish and other wildlife 
are all affected and defined by stream flow and velocity. Velocity and flow together 
determine the kinds of organisms that can live in the stream (some need fast-flowing 
areas; others need quiet, low-velocity pools). Different kinds of vegetation require different 
flows and velocities, too.  

Stream flow is affected by both forces of nature and by humans. In undeveloped 
watersheds, soil type, vegetation, and slope all play a role in how fast and how much 
water reaches a stream. In watersheds with high human impacts, water flow might be 
depleted by withdrawals for irrigation, domestic or industrial purposes. Dams used for 
electric power generation may affect flow, particularly during periods of peak need when 
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stream flow is held back and later released in a surge. Drastically altering landscapes in 
a watershed, such as with development, can also change flow regimes, causing faster 
runoff with storm events and higher peak flows due to increased areas of impervious 
surface. These altered flows can negatively affect an entire ecosystem by upsetting 
habitats and organisms dependent on natural flow rates. 

Tracking stream flow measurements over a period of time can give us baseline 
information about the stream’s natural flow rate. 

Preparing for a Field Study 

 Before the class trip, visit the site. Survey the entire area you plan to study. Look for 
possible safety concerns such as steep banks, fast-moving water, loose footing, 
thick brush, and poison ivy. Become familiar with the plants and animals that live 
in and near the body of water. Lesson 1:6 – Safety and Fishing at the Water’s 
Edge from the MinnAqua Program Fishing: Get in the Habitat! Leader’s Guide 
provides a good outline for safety and a site selection check-list. 
http://tinyurl.com/fishing-safety 

 Identify ideal collection sites. Your areas for collecting specimens should be 
shallow, accessible, and safe.  

 Obtain permission to use the site if it is located on private land.  
 Discuss with your students what they should wear for the field trip. 
 This activity will disrupt the streambed, which can stir up any contaminants that 

may have settled in the water body. Avoid areas of major contaminant spills, as 
well as areas near discharge sites. 

 Do not repeatedly use a single area for field study visits. Give each area time to 
recover by rotating to another spot—this way, you’ll limit harm to a good study 
area. 

Protect Minnesota’s Aquatic Resources and Native Species 

Minnesota law prohibits removing aquatic vegetation within areas posted by the 
Minnesota Department of Natural Resources (DNR) as Infested Waters, Scientific and 
Natural Areas, or Fish Spawning Areas. Refer to the current Minnesota fishing regulations 
booklet, or check with MinnAqua Education Specialist, your local conservation officer, or 
a DNR resource biologist for proper procedures concerning transportation, collection, 
and disposal of water and aquatic organisms. Never put water, plants, animals, or 
sediment from one aquatic system into another. 

The Minnesota DNR maintains a webpage that outlines all of the laws regarding Invasive 
Species. These rules and guidelines will also help prevent the spread of invasive species 
and diseases to native aquatic organisms. For additional information, see the MN DNR 
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website on Aquatic Invasive Species: 
http://www.mndnr.gov/invasives/index_aquatic.html 

All sample-collecting equipment should be dried or frozen after use to prevent the spread 
of aquatic diseases and invasive species. Or, if it is to be used again in an infested area, 
mark that equipment and only use it in the same infested waters. Your Minnesota fishing 
regulations booklet may not include the most recently infested waters. The complete list of 
infested waters in Minnesota can be found online as a PDF document. 
http://files.dnr.state.mn.us/eco/invasives/infested_waters.pdf 

Conclusion 

By better understanding how river systems function, public and nonprofit organizations 
can better inform the public debate, advocate more effective policies, and be more 
persuasive in the public arena. Businesses and local governments can improve the urban 
watershed through their decisions and actions. Farmers, ranchers and other large rural 
landowners are in a unique position to apply this knowledge to restore and maintain 
high-quality streams on their properties. A deeper understanding of river systems can 
guide individual choice and action from each of us. An informed citizenry can make a 
big difference through their votes, voices, and vocations. 

Field investigations help students become systems thinkers, learn the skills of scientific 
inquiry, and understand that science doesn’t only happen in a laboratory or classroom. 
Outdoor experiences in natural settings increase students’ problem solving abilities and 
motivation to learn in social studies, science, language arts, and math. 
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Warm Up: 

From Lesson 1:5 - Habitat Hide Out, MinnAqua Program Fishing: Get in the Habitat! 
Leader’s Guide http://tinyurl.com/habitat-hideout 

Preparation: 

1. Copy one River or Stream Habitat Student Work Sheet for each student. 
2. Copy one River or Stream Habitat Instructor Answer Key 

 
Activity: 

1. Define structure for the students. Write the definition on the whiteboard. (See page 
8 for definitions) 

2. Hand out the River or Stream Habitat Student Worksheet to each student. 
3. Explain that the drawings of the stream or river are habitat maps that illustrate a 

birds-eye view of structure and characteristics. 
4. Have the student identify and label the structure types pointed out on their 

worksheets  
 aquatic plants 
 fallen logs and brush piles 
 riffles 
 runs 
 deep holes or pools 
 cut-banks/undercuts 
 point-bar 
 rocks 
 eddies 

5. Ask students to describe actions that might result in habitat loss.  
 Removal of vegetation to create a beach or to build a dock, removal of 

brush piles or fallen logs to clear paths for boats 
6. Ask students to describe some ways aquatic habitat might be improved. 

 Adding structure such as brush piles, fallen logs and submerged rocks, 
planting native aquatic vegetation, restoring meanders in a stream 

7. For each type of habitat change resulting in habitat loss or in habitat improvement, 
have students decide if the action impacts fish positively or negatively. 

  

Activity: 

Please refer to the attached lessons: “Stream Flow: Flow Speaks Volumes” and “Habitat 
Assessment: The Parts Equal the Whole” by Water Action Volunteers 

Preparation: 
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Turn to page 3 of the Stream Flow: Flow Speaks Volumes lesson. 

Activity: 

1. In your classroom, review step 1of the process and criteria for collecting stream 
flow data as outlined on page 3 of the lesson: Stream Flow: Flow Speaks Volumes 

a. You may want to list the criteria outlined in step 1 on a whiteboard: 
 Straight section of stream 
 Uniform width 
 At least 6” of water depth (estimated) 
 Water has some movement 
 Possibly an unobstructed run or riffle 

b. You may want to hand out copies of page 3 to each student for reference 

2. Have your students identify an area on their River or Stream Habitat Student Work 
Sheet (from the warm-up) where they would conduct their stream flow survey. 

3. Divide your students in small groups of 4. These groups will be their field-study 
groups. 

4. Ask your students to discuss in their small groups their choices of survey sites. 

a. Why did they choose that site? 
b. What safety issues might need to be considered based on the site selection? 
c. What do they anticipate the water to be like in that site?  

i. Swift 
ii. Slow 
iii. Deep 
iv. Shallow 

d. Does the site meet the criteria for site location ? 
i. Straight section of stream 
ii. Uniform width 
iii. At least 6” of water depth (estimated) 
iv. Water has some movement 
v. Possibly an unobstructed run or riffle 

5. Have the small group come to a consensus on where they would select their survey 
site. 

6. Have the small groups report to the class their site selection and justify reasons for 
picking that site. Remind students of the criteria if their chosen site is not ideal. 



18 

 
Measuring and Data Collection - Science Institute 2013-2014 

7. Review steps 2 & 3 of the process for collecting stream flow data as outlined on 
page 3 of the lesson: Stream Flow: Flow Speaks Volumes 

8. Ask your students to draw a diagram of how they will set up their measurement 
site on their River or Stream Habitat Student Work Sheet. The students can estimate 
what 20’ may look like on their maps or create a scale to mark an accurate 
representation of 20’ along the shoreline. Check in with each group to assess the 
accuracy of their stake placement. 

9. Provide an overview of the process for collecting stream flow data as outlined on 
page 3 of the lesson: Stream Flow: Flow Speaks Volumes 

10. You may want to have your students read the background information for the 
Stream Habitat Walk found in the lesson Habitat Assessment: the Parts Equal the 
Whole or have your students watch the Habitat Training Video provided by the 
University of WI Extension Service and WI DNR: 
http://watermonitoring.uwex.edu/wav/monitoring/habitat.html 

11. Bring your students to their study stream.  

12. Review safety precautions – stay with your group, no horseplay, walk cautiously, 
etc. 

13. Have your students individually conduct an observation and record their 
observations on the Stream Habitat Walk Data Sheets.  

a. As the students are making their observations, encourage them to write down 
questions that arise based on their observations. 

b. If your students need practice making field observations, the following lesson 
may be used to introduce the structure: Becoming Scientists: Observing and 
Questioning available by request from Great Lakes Aquarium: 
education@glaquarium.org 

14. Students should be identifying areas where the Stream Flow Data can be collected 
in the stream. 

15. When the students complete their habitat assessments, regroup students into their 
small groups of 4. 

16. Have the small groups identify the area where they will conduct their stream flow 
data collection. Be sure that each group is at least 20’ from their nearest group 
along the stream bank. 

a. An alternative is to have one 20’ reach marked and have the small groups 
conduct their cross-section portion (stream width & depth measurement) of 
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the survey in the same 20’reach and then conduct one stream-flow (velocity) 
survey as a large group. 

17. Once their sites are approved, provide each group with the following tools: 
a. 2 stakes 
b. Survey flags – at least 4 
c. 1 100’ measuring tape 
d. 1 metal yard stick 
e. 1 stop watch 
f. 1 Water Action Volunteers Stream Flow Data Sheet 
g. 1 clip-board 
h. 1 calculator 
i. Pencil(s) 

18. Have your students collect the stream flow data and record the information on their 
data sheets. 

19. As groups finish challenge them to identify plants or aquatic organisms in their 
survey area using the identification keys provided in the kit. They can record their 
findings on page two of the Stream Habitat Walk Data Sheets. 

20. Once the data collection process is complete, have the groups  
a. retrieve their materials  
b. clean off the stakes and flagging 
c. return all materials to the kit 

21. Have your students share some of their highlighted observations and data as a 
large group. 

a. What questions came up while conducting this field investigation? 
b. What were some of the interesting things you observed or measured? 

22. Congratulate your students on their successful field investigation and let them know 
they will have more time to review their data and share with the rest of the class 
once they return to the classroom. 

Wrap Up: 

1. In their small groups have your students answer one or more of the following 
questions, justifying their answers using the data they collected: 

a. How would they rank their stream in terms of quality: High quality, medium 
quality, low quality?  
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b. If a crossing was needed at this stream (and one wasn’t present already) 
would the students recommend putting in a culvert at their site? How might 
this affect the wildlife that use the stream? 

c. Does this stream need any type of restoration or habitat improvement? If so, 
develop a general outline of what kind of project may need to be 
conducted with suggestions of who may be able to assist with this project. 

d. Is the area around this stream a good place for any of the following 
development? Make predictions about what may happen to the stream if 
these developments happened nearby. 

i. Housing 
ii. Agriculture 
iii. Outdoor recreation  

2. Have the small groups create a summary of their data and report their findings to 
the class. This could be done in a variety of ways, such as a PowerPoint 
presentation, poster, oral presentation, or video, etc. 

Extensions: 

1. Conduct the lesson Becoming a Scientist: Engineering and Modeling available by 
request from Great Lakes Aquarium: education@glaquarium.org. Use the stream 
data they collected to design a model culvert that best allows the stream to 
continue to function in its most natural state.  

2. Construct a data table and have the students convert their data into metric units. 

3. Using the survey data or all of the groups, have the students create a scale map of 
the stream. 

Brought to you by Great Lakes Aquarium, MN DNR MinnAqua Program, Minnesota Sea Grant, and Wolf 
Ridge ELC. This project is funded in part by the Coastal Zone Management Act, by NOAA’s Office of 
Ocean and Coastal Resource Management, in conjunction with Minnesota’s Lake Superior Coastal 
Program. 



Volunteer Monitoring

Factsheet Series
2006

Flow Speaks Volumes 
Stream Flow:Stream Flow:

Time Needed:
30 minutes

Equipment Needed:

— Tape Measure

— Metal yardstick

— Surveying flags/flagging

— Float (use natural items 

found around your survey  site, 

such as a stick, pinecone, or 

bark)

— Stopwatch or digital watch

— Calculator

— Form to record data

— Stakes

— Pencil (not in kit)

— Wading boots (not in kit)

— String (optional, not in kit)  

Why are we concerned?

Stream flow, or discharge, is the volume of
water moving past a cross-section of a stream

over a set period of time.  It is usually measured
in cubic feet per second (cfs).  Stream flow is
affected by the amount of water within a
watershed, increasing with rainstorms or
snowmelt, and decreasing during dry periods.
Flow is also important because it defines the
shape, size and course of the stream. It is
integral not only to water quality, but also to
habitat. Food sources, spawning areas and
migration paths of fish and other wildlife are all
affected and defined by stream flow and velocity.
Velocity and flow together determine the kinds of
organisms that can live in the stream (some need
fast-flowing areas; others need quiet, low-velocity
pools).  Different kinds of vegetation require
different flows and velocities, too.

Stream flow is affected by both forces of nature
and by humans. (continued on page 2)

DEFINITION OF TERMS

Discharge: Another term for stream flow, or the volume of water moving past a designated point over a
set period of time.

Flow Regime: The pattern of stream flow over time, including increases with stormwater runoff inputs
and decreases to a base-flow level during dry periods.

Impervious Surface: A surface that does not allow water (e.g., rain) to pass through (infiltrate).

Rating Curve: A graphical representation of the relationship between the stage height and the
discharge (flow).

Run: An area of a stream that has swift water flow and is slightly deeper than a riffle (a run will be
about knee/thigh deep).

Stage Height: Height of the water in a stream above a baseline.

Watershed: An area of land that drains to a main water body.



In undeveloped watersheds, soil type, vegetation,
and slope all play a role in how fast and how much
water reaches a stream.  In watersheds with high
human impacts, water flow might be depleted by
withdrawals for irrigation, domestic or industrial
purposes.  Dams used for electric power generation
may affect flow, particularly during periods of peak
need when stream flow is held back and later
released in a surge.  Drastically altering landscapes
in a watershed, such as with development, can also

change flow regimes, causing faster runoff with
storm events and higher peak flows due to
increased areas of impervious surface. These
altered flows can negatively affect an entire
ecosystem by upsetting habitats and organisms
dependent on natural flow rates. 

Tracking stream flow measurements over a period
of time can give us baseline information about the
stream’s natural flow rate.

Safety considerations 
You will need to enter the stream channel to make width and depth measurements and to calculate 
velocity. Be aware of stream velocity, water depth, and bottom conditions at your stream-monitoring site.  
Do not attempt to measure stream flow if water velocity appears to be fast enough to knock you down when
you are working in the stream.  If you are unsure of water depth across the width of the stream, be sure to
proceed with caution as you move across the stream, or choose an alternate point from which to measure
stream flow.

Determining Stream Flow (Area x Velocity = Flow)

The method you are going to use in determining stream flow is
known as a velocity-area approach. The task is to find out the volume
of water in a 20-ft. (at least) section of stream by determining both
the stream’s velocity and the area of the stream section.  You will first
measure the width of the stream, and then measure water depth at a
number of locations across the width to find the average depth at
your monitoring site. Then by multiplying the average depth by the
width, you can determine the average cross-sectional area (ft2) of the
stream. Water velocity (ft/sec) is determined simply by measuring the
number of seconds it takes a float to travel along the length of stream
you are studying.  Since water velocity varies at different depths,
(surface water moves more quickly than subsurface water because
water moving against rough bottom surfaces is slowed down by
friction) you will need to multiply velocity by a correction factor to
adjust your measurement to account for the effect of friction.  The
actual equation you will use to determine flow is this: Flow=Area x
Corrected Velocity.  This method was developed and adapted from
several sources (see bibliography). Alternative methods that may be
better for your monitoring site are featured in the sidebar below. 

Stream Flow Monitoring Methods: Professional and Home-Made

The type of monitoring station used by professionals depends on the conditions at the site including 
size, slope, accessibility, and sedimentation of the stream. Flow can also be measured at spillways,
dams, and culverts or by using a weir or flume, which are man-made structures within a stream that
provide a fixed stage-flow relation. Another method, using a home-made combination staff/crest gage,
allows volunteer monitors to measure the water level (stage) both at the time of inspection and at the
highest level reached since last inspected. This tool is made of PVC pipe, granulated cork and other
materials. For more information, including how to make your own, visit:

www.epa.gov/owow/monitoring/volunteer/newsletter/volmon07no2.pdf

2



Site location 

1. At your monitoring site, locate a straight section
of stream that is at least 20 feet in length and has
a uniform width.  The water should be at least 6
inches deep, and have some movement.
Unobstructed runs or riffles are ideal sites to
choose.

2. Measure 20 feet along the length of your chosen
stream segment with your measuring tape and
mark both the up and downstream ends of the
section with flagging.

Width and depth measurements 

3. Working with a partner, measure stream width
(wetted edge to wetted edge) by extending a meas-
uring tape across the stream at the midway point
of your marked stream segment. Record the
width in feet on your recording form.
(A tape measure graduated in
tenths of feet will make
calculations easier.)

4. Secure the
measuring tape to
both shores so that
the tape is taut and
above the surface of
the water. You
might choose to
attach the tape or a
length of string to
two stakes secured
on opposite banks
to create a transect
line across the stream
if it is impractical to
secure the tape using
shoreline vegetation. (Figure 1)

5. Using your yardstick or pre-marked (in tenths of
feet) D-frame net pole, measure the water depth
(ft) at one-foot intervals across the stream where
you measured width (and secured the measuring
tape). Be sure to measure depth in tenths of feet,
not in inches (See conversion chart from inches to
tenths of feet on data recording form). Record
depth measurements (ft) on the recording form. If
your stream is greater than 20 feet wide, measure
depth in 20 equal intervals across the stream.

Velocity measurement 

Velocity will be measured by tracking the time it
takes a floating object to move the marked 20-

foot length of stream.  You will time the floating
object (in seconds) a total of four times, at
different locations across the stream.  Repeating
your measurements across the stream, in both
slower and faster areas, will help to ensure the
closest approximation to the stream’s true
velocity. This in turn will make your flow
calculations more accurate. However, be sure your
float travels freely downstream (during every float
trial) without catching in slack water areas of the
stream.  For narrower streams (less than 10 feet),
you can conduct only three float trials to assess
velocity.

6. Position the person who will release the float
upstream from the upper flag. Position the
timekeeper on the stream bank (or out of the

main flow path) at the
downstream flag with the
stopwatch.  Position the
person who will catch the
float downstream from
the timekeeper (Note:
Unless velocity is very
fast, the timekeeper
should be able to catch
the float with a net after
they have finished timing
its run down the stream).

7. The float-releaser will
gently drop the float into
the stream a few feet
upstream from the upper
flag, and will alert the
timekeeper to begin
timing as the float passes
the upstream flag (the

float should have time to get up
to speed by the time it passes the upper flag into
the marked length of stream).  If the float gets
stuck on a log, rock or other obstruction, it should
be released from the starting point again.

8. The timekeeper should stop the stopwatch as the
float passes the downstream flag and retrieve the
float using the net.

9. Record the float time for the first trial on the
recording form.

10. Repeat steps 7-9 for each of the remaining float
time trials in different sections of the stream.
Record the float time (seconds) for each trial on
the recording form.

Measuring and Calculating Stream Flow

Chris Padick,
Malibu Creek Stream Team

Figure 1
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Calculating stream flow 

11. To determine the average depth at the site, first
find the sum of your depth measurements.  Then
divide the sum of the depths by the number of
depth measurements (intervals) you made.
Record the average depth (ft) in the appropriate
location on your recording form.

12. Next, multiply your average depth by the
stream width.  This is the average cross-sectional
area (ft2) of the stream.  Record this in the
appropriate box on your recording form.

13. Determine the average float time by first
determining the sum of float times measured.
Then divide the sum of the times by the number
of float time measurements taken.  Record this
average float time (seconds) on your recording
form. 

14. Divide the length of your stream segment (e.g.,
20 feet) by the average float time (seconds) to
determine the average surface velocity at the
site.  Record the average surface velocity (ft/sec)
on your recording form.

15. Determine the correction factor below that best
describes the bottom of your stream and multiply
it by the average velocity measurement to
account for the effects of friction with the stream
bottom on water velocity.  Record your corrected
average surface velocity on your recording form.

a. Correction factor for rough, loose rocks,
course gravel or weeds: 0.8

b. Correction factor for smooth mud, sand, or
bedrock: 0.9

16. Multiply the average cross-sectional area (ft2)
by the corrected average surface velocity (ft/sec)
to determine stream flow. Record stream flow
(ft3/sec or cfs) in the space provided on your
recording form.

What is a Staff Gage?
A staff gage is a tool that is often used
in conjunction with other methods to
determine stream flow.  It looks like a
large ruler placed vertically within a
stream in a position least likely to catch
floating debris, and that will be stable
during high water flows and the winter
freeze. Staff gages are calibrated in
tenths of feet and allow a monitor to
read and record the stage height (the
height of water in the stream at a
certain level) any time a monitor has
the opportunity to visit the stream site.
Staff gages are often placed at the
stream’s edge on a bridge abutment.
WAV monitors may choose to place a
staff gage at their monitoring site. You
may need a permit to do this, however.
Contact your local DNR Service Center
for more information on permits.

If a staff gage is installed, monitors can
simply record the water level on the
staff gage without measuring flow.  This

method will provide added detail when
assessing other parameters. However, scores
cannot be compared between sites because each
reading is germane only to that site.  

Monitors may also choose to install a staff gage
at their monitoring site and then, at a number
of different water levels, record the stage height
and determine the flow in the stream by
following methods provided in this fact sheet.
This type of monitoring is similar to what
professionals do to determine a rating curve for
a stream discharge monitoring station.  The
rating curve will reveal the stream’s unique
relationship between flow and stage height.
Eventually, a monitor could determine stream
flow simply by reading the stage height on the
staff gage and looking at the site’s rating curve
to see what the flow is at that stage height.
Caution must be used with this method since
weeds, ice, or other factors can cause ponding of
the stream water or movement of the staff gage
over time, thus affecting rating curve results.

Bibliography:
We reviewed and adapted information and methods from Missouri
Stream Team Program, the WI DNR, the EPA Volunteer Stream
Monitoring Methods Manual (EPA 841-B-97-003), the Nohr Network of
Monitors, the Washington Co. (WI) Waterways Program, Hoosier
Riverwatch, Project SEARCH, and California’s Nonpoint Source Pollution
Control Program as well as other technical information.

©2006 University of Wisconsin. This publication is part of a seven-series
set, “Water Action Volunteers- Volunteer Monitoring Factsheet
Series”and is available from the Water Action Volunteers Coordinator at
608/264-8948. 

Water Action Volunteers is a cooperative program between the
University of Wisconsin-Extension and the Wisconsin Department of
Natural Resources. For more information, contact the Water Action
Volunteers Coordinator at 608/264-8948.
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Why are we
concerned?

• The habitat functions holistically, so any
changes to a part may affect the entire
habitat.

• Certain land uses affect habitat quality and
stream health.

• The Habitat Check-List uses visual
measurements of land and water conditions
to help pinpoint land uses affecting water
quality.

DEFINITION OF TERMS

Riparian Zone: The land between the water’s edge and the upper edge of the flood plain; transition
zone between water and land.

Embeddedness: The extent to which rocks are buried by silt, sand or mud on the stream bottom.

Substrate: The stream bottom surface on which plants and animals attach or live.

Lower Bank: The intermittently submerged portion of the bank from the normal water line to the
high water line, or beginning of the upper bank (see page 3 diagram).

Upper Bank: The portion of the bank from the beginning of the high water line to the extreme high
water line (see page 3 diagram).

Time Needed:
30 minutes

Equipment Needed:

— measuring tape

— markers/flags/ties for trees

— Habitat Check List

— watch with second hand/ 
stopwatch

— pen or pencil, clipboard

Volunteer Monitoring
Factsheet Series

2006
The Parts Equal the Whole
Habitat Assessment:Habitat Assessment:

A stream with a healthy riparian
zone.

Overview of Stream Habitat
A healthy stream is a busy place.  Wildlife find shelter and food near
and in its waters.  Vegetation grows along its banks, shading the
stream and filtering pollutants before they enter the stream. Within
the stream itself are fish, insects and other tiny creatures with specific
needs: dissolved oxygen to breathe; rocks, overhanging tree limbs, logs
and roots for shelter; vegetation and other tiny animals to eat; and
special places to breed and hatch their young. For any of these
activities, they might also need water of specific velocity, depth and
temperature. Many land-use activities can alter these characteristics,
causing problems within the entire habitat. 

When to Measure: Usually once a year in the
summer once leaves have emerged. 



The Habitat Assessment is an easy-to-use
approach for identifying and assessing the
elements of a stream’s habitat.  It is based on 

a simple protocol developed by the Environmental
Protection Agency, using observations of stream 
habitat characteristics and major physical attributes.
Conducting an assessment is usually an annual
event, best performed in summer once leaves have
emerged. This assessment is useful as: 1) a screening
tool to identify habitat stressors and  2) a method for
learning about stream ecosystems and environmental
stewardship.

Taking stock of the habitat’s characteristics may
begin at the riparian zone where land is making a
transition into water. Within healthy stream
corridors, this area generally has certain kinds of 
vegetation that acts as a buffer between land and
water, soaking up many runoff pollutants. Moving on,
the stream assessment will then focus on the
condition of the upper and lower banks and finally the
stream channel and stream itself. In order to help
prepare you to fill out the Habitat Check List, certain
stream and river characteristics and concepts are
defined on the following pages.

Riparian Zone

The healthy riparian zone is characterized by trees,
bushes, shrubs and tall grasses that help to buffer the

stream from polluted runoff and create habitat for
fish and wildlife. These plants also provide stream
shading (or overhead canopy) and serve several
important functions in the stream habitat. The
canopy helps keep water temperatures cool by
shading it from the sun, while offering protection and
refuge for animals.

Certain conditions in the riparian zone can negatively
affect the stream’s habitat. Lawns maintained to the
water’s edge are abrupt transitions from land to
water, offering very little or no buffering protection
for the stream. In these cases, lawn care products and
grass clippings could be entering the stream. Short-
grassed stream banks also provide poor habitat for
animals. Bare soil and pavement provide no buffering
action from runoff.

Features to note in riparian zones:

■ Evergreen trees (conifers) - cone-bearing trees that
do not lose their leaves in winter.

■ Hardwood trees (deciduous) - in general, trees that
shed their leaves at the end of the growing season.

■ Bushes - short conifers or deciduous shrubs less
than 15 feet high.

■ Tall grass, ferns, etc. - includes tall, natural grasses,
ferns, vines, and mosses.

Concepts in the Habitat Assessment

This diagram shows a healthy vegetated buffer in the riparian zone. The buffer allows runoff water to infiltrate
into the ground instead of rushing into the stream unfiltered. Note the vegetated undercut bank on the right,
which provides animal habitat and is resistant to erosion.

Infiltration
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■ Lawn - cultivated and maintained short grass.

■ Boulders - rocks larger than 10 inches.

■ Gravel/cobbles/sand - rocks smaller than 10 inches
in diameter; sand.

■ Bare soil

■ Pavement or structures - any structures or paved
areas, including paths, roads, bridges, houses, etc.

■ Garbage or junk adjacent to the stream - Note the
presence of litter, tires, appliances, car bodies or
other large objects. 

Stream Bank Characteristics

The stream bank consists of the upper and lower
bank. The shape and condition of the stream bank
can give many clues to the types of land uses in the
adjacent watershed. For example, sometimes the
channel may be altered by too much water flooding
the stream in a short time. This may indicate a near-
by urban area with many impervious surfaces, so the
rain or melting snow cannot
naturally soak into the
ground. Large volumes of
runoff then flood the nearest
stream with too much water,
which erodes and distorts the
stream channel.  Sometimes
it is obvious that the banks
have been eroded by
excessive water because the
normal flow does not reach
the new shoreline which has
been pushed back. 

A vertical or undercut bank rises vertically (at an
approximate 90-degree angle) or overhangs the
stream. This type of bank generally provides good
cover for aquatic invertebrates (small animals
without backbones) and fish and is resistant to

erosion. This bank usually has a good vegetative
cover that helps to stabilize the bank.  If seriously
undercut, however, the bank could collapse.

A steeply sloping bank slopes at more than a 45-
degree angle. This type of
bank is very vulnerable to ero-
sion. 

A gradually sloping bank
has a slope of about 30
degrees or less. Although this
type of stream bank is highly
resistant to erosion, it does not
provide much streamside
cover.

Artificial bank modifications include ditching
and other changes such as concrete embankments
and gabions to stem further erosion from the action
of the water. Also included are LUNKER structures

—continued on next page

This steeply
sloping bank
has obvious
and severe
erosion.

This diagram
shows a cross 
section of a typical
streambank, demar-
cating the upper
and lower banks.

This stream has a
gradually sloping
bank.
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which are wooden underwater habitats set into the
bank and designed for trout and other game fish. Rock
rip rap placed at bends and other areas subject to

erosion serve to
improve fish habitat
and stabilize stream
meanders.

Poor stream bank 
conditions can include
the loss of natural
plant cover. Erosion
can occur when
streamside vegetation

is trampled or missing or has been replaced by poorly
designed landscaping or pavement. More severe cases
of stream bank erosion include washed away banks or
banks that have collapsed. Excessive mud or silt
entering the stream from erosion can distort the
stream channel, interfere with beneficial plant
growth, dissolved oxygen levels and the ability of fish
to sight prey. It can irritate fish gills and smother fish
eggs in spawning areas. Often it is the result of
eroding stream banks, poor construction site
practices, urban area runoff, silviculture (forestry
practices) or ditches that drain the surrounding
landscape.

In-stream Characteristics

Stream bottoms (substrate) are classified according to
the comprising material. Rocky bottom streams are
defined as those made up of gravel, cobbles and
boulders in any combination. They usually have
definite riffle areas. Soft bottom streams have
naturally muddy, silty or sandy bottoms that lack
riffles. Usually, these are slow-moving, low-gradient
streams (i.e., streams that flow along flat terrain). A
different set of parameters for each type of stream
bottom has been designed for you to use.

Substrate types include:

Silt/clay/mud—This substrate has a sticky feeling.
The particles are fine. The spaces between the
particles hold a lot of water, making the sediments
feel like ooze.

Sand (up to 0.1 inch)—A sandy bottom is made up of
tiny, gritty particles of rock that are smaller than
gravel but coarser than silt (gritty, less than a grain of
rice).

Gravel (0.1-2 inches)—A gravel bottom is made up of
stones ranging from tiny quarter-inch pebbles to rocks
of about 2 inches (fine gravel - rice size to marble size;
coarse gravel - marble to ping pong ball size).

Cobbles (2-10 inches)—Most rocks on this type of
stream bottom are between two and 10 inches
(between a ping pong ball and a basketball).

Boulders (greater than 10 inches)—Most of the rocks
on the bottom are greater than 10 inches (between a
basketball and a car in size).

Bedrock—This kind of stream bottom is solid rock (or
rocks bigger than a car).

Embeddedness is the extent to which rocks (gravel,
cobbles, and boulders) are buried by silt, sand, or mud
on the stream bottom. Generally, the more embedded
rocks, the less rock surface or space between rocks
available for aquatic macroinvertebrate habitat and
for fish spawning. Excessive silty runoff from erosion

Note the 
presence of any

artificial
embankments.

This stream 
has a fortified

concrete
embankment.

This rocky bot-
tom stream has
lots of riffles —
fast, turbulent,
shallow water.
Note the size of
the boulders.

A LUNKER structure.
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can increase a stream’s embeddedness. To calculate
embeddedness, estimate the amount of silt or finer
sediments overlying, in between, and surrounding the
rocks (see diagram).

Presence of logs or woody debris in streams can
provide important fish habitat. Be sure to
differentiate between logs or woody debris and
naturally occurring or moderate amounts of organic
material in streams, which includes leaves and twigs.

Water Characteristics

Pools, riffles, and runs. A mixture of
flows and depths creates a variety of
habitats to support fish and
invertebrate life. 

■ Pools are deep with slow water. 

■ Riffles are shallow with fast,
turbulent water running over rocks. 

■ Runs are deep with fast-moving water
with little or no turbulence.

Stream velocity influences the health,
variety, and abundance of aquatic
animals.  If water flows too quickly,
some organisms might be unable to
maintain their hold on rocks and
vegetation and be flushed downstream;
if water flows too slowly, oxygen
diffusion is insufficient for species
needing high levels of dissolved oxygen.
Dams, channelization or straightening
out the stream’s natural bends

(sinuosity), certain kinds of terrain, runoff, and other
factors can affect stream velocity. 

Rooted aquatic plants provide food and cover for
aquatic organisms. They can also indicate water qual-
ity problems. Sometimes, excess nutrients may flush
into the stream and stimulate unnatural aquatic
plant growth. Compare the amount of plants in your
stream to other streams in the area when deciding if
there are too many plants. 

Algae are simple plants that do not
grow true roots, stems, or leaves and
that mainly live in water, providing
food for animals low on the food chain.
Algae may be green or brown, grow on
rocks, twigs, or other submerged
materials, or float in the water.
Excessive algal growth may indicate
excessive nutrients (organic matter or
a pollutant such as fertilizer) in the
stream.

This diagram rep-
resents a rocky
bottom stream

becoming embed-
ded with sand. As
sand settles on the
streambed, spaces
between the rocks

fill up.

Diagram of a stream
with a mixture of pools,
riffles, and runs.
Varying flows and
depths create a variety
of habitats for macroin-
vertebrates.

Point Bar where sand/silt
deposits are made.

5



Water Action Volunteers is a cooperative program between the University
of Wisconsin-Extension and the Wisconsin Department of Natural
Resources. For more information, contact the Water Action Volunteers
Coordinator at 608/264-8948.

Soft Bottom Streams: These slow-moving streams
have natural mud, sand or silt bottoms. Check with
your monitoring coordinator to find out if your stream
has a soft bottom or rocky bottom and the proper
check-list to use.

Rocky Bottom Streams: These streams have differ-
ent-sized rocks in the stream bed and frequently have
riffle sections and rapid stream flow. 

©2006 University of Wisconsin. This publication is part of a seven-series set, “Water Action Volunteers- Volunteer
Monitoring Factsheet Series”and is available from the Water Action Volunteers Coordinator at 608-264-8948. All text
and forms, with a few minor exceptions, are adapted from Volunteer Stream Monitoring: A Methods Manual.  EPA 841-
B-97-003
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When to be Wary of Water:

Water appearance can indicate water pollution.
However, it can also indicate a possible safety hazard.
If you notice any unusual water characteristics, DO
NOT ENTER THE WATER and contact your local
DNR office to report it. Your safety is important to us.
Here is a list of normal and possibly hazardous
characteristics of water:

Clear - colorless, transparent
Milky - cloudy-white or gray, not transparent; might
be natural or due to pollution
Foamy - might be natural or due to pollution such as
detergents or nutrients (foam that is several inches
high and does not brush apart easily is generally due
to some sort of pollution)
Turbid - cloudy brown due to suspended silt or organ-
ic material
Dark brown - tea-colored water might indicate that
a naturally occurring, harmless acid is being released
into the stream (normal for some streams)
Oily sheen - multicolored reflection might indicate
oil floating in the stream, although some sheens are
natural
Orange - might indicate unnatural acid drainage
Green - might indicate excess nutrients being
released into the stream

Water odor can also be an indicator of possibly
hazardous water pollution. If you detect any unusual 

odors, DO NOT ENTER THE WATER and contact
your local DNR office. Your safety is important to us.

No smell or a natural odor
Sewage - might indicate the release of human waste
Chlorine - might indicate over-chlorinated sewage
treatment from water treatment plant or swimming
pool discharges
Fishy - might indicate the presence of excessive algae
growth or dead fish
Rotten eggs - might indicate sewage pollution (the
presence of methane from anaerobic conditions)

Before you go into the field:
You will need to determine from your local Monitoring
Coordinator whether your stream has a rocky bottom
or a soft bottom, because the two types require
different monitoring procedures. You are now ready to
learn more about your stream’s habitat. Follow steps
outlined on Habitat Assessment Checklist to
determine a score for your stream site. 

What do Habitat Assessments Mean?
Each stream will have a unique habitat assessment
value. This value is an important baseline measure
for future comparisons. By comparing specific habitat
parameter scores, between years at one site or
between sites in small watersheds, the connection
between land use and aquatic habitat may be better
understood.
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nameyer1
Line

nameyer1
Callout
Correct placement for stream survey

nameyer1
Line

nameyer1
Line

nameyer1
Callout
Correct placement for stream survey

nameyer1
Callout
Correct placement for stream survey

nameyer1
Line

nameyer1
Line

nameyer1
Line

nameyer1
Callout
Incorrect placement for stream survey large rock blocks ability to do survey

nameyer1
Callout
Incorrect placement for stream survey brush pile blocks ability to conduct survey

nameyer1
Callout
Incorrect placement for stream survey - deep pool is a hazard and not uniform across the width of the stream



Stream Name:

County: State:

Investigators:

Site (description):

Latitude: Longitude:

Site or Map Number:

Date: Time:

STREAM HABITSTREAM HABITSTREAM HABITSTREAM HABITSTREAM HABITAAAAAT T T T T WWWWWALKALKALKALKALK

Weather in past 24 hours: Weather now:

❑ Storm (heavy rain) ❑ Storm (heavy rain)

❑ Rain (steady rain) ❑ Rain (steady rain)

❑ Showers (intermittent rain) ❑ Showers (intermittent rain)

❑ Overcast ❑ Overcast

❑ Clear/Sunny ❑ Clear/Sunny



Sketch of site
On your sketch, note features that affect stream habitat, such as: riffles, runs, pools, ditches, wetlands, dams, riprap,
outfalls, tributaries, landscape features, logging paths, vegetation, and roads.



       θ  Somewhat/not embedded (0-25%)    θ   Mostly embedded (75%)

       θ  Halfway embedded (50%)              θ   Completely embedded (100%)

4.4.4.4.4. Presence of logs or large woody debris in stream:Presence of logs or large woody debris in stream:Presence of logs or large woody debris in stream:Presence of logs or large woody debris in stream:Presence of logs or large woody debris in stream:

θ   None  θ  Occasional       θ  Plentiful

5.5.5.5.5. Presence of naturally-occurring organic materialPresence of naturally-occurring organic materialPresence of naturally-occurring organic materialPresence of naturally-occurring organic materialPresence of naturally-occurring organic material
(i.e., leaves and twigs, etc.) in stream:(i.e., leaves and twigs, etc.) in stream:(i.e., leaves and twigs, etc.) in stream:(i.e., leaves and twigs, etc.) in stream:(i.e., leaves and twigs, etc.) in stream:

θ   None  θ  Occasional       θ  Plentiful

6.6.6.6.6. Water appearance:Water appearance:Water appearance:Water appearance:Water appearance:

θ   Clear  θ  Light brown       θ  Orange
θ   Milky  θ  Dark brown       θ  Greenish
θ   Foamy  θ  Oily sheen       θ  Other
θ   Turbid

7.7.7.7.7. Water odor:Water odor:Water odor:Water odor:Water odor:

θ   Sewage  θ  Fishy       θ  None
θ   Chlorine  θ  Rotten eggs       θ  Other

8.8.8.8.8. Water temperature:Water temperature:Water temperature:Water temperature:Water temperature:

_________ °C     or     _________ °F

In-Stream CharacteristicsIn-Stream CharacteristicsIn-Stream CharacteristicsIn-Stream CharacteristicsIn-Stream Characteristics

PHYSICAL CHARAPHYSICAL CHARAPHYSICAL CHARAPHYSICAL CHARAPHYSICAL CHARA CTERIZACTERIZACTERIZACTERIZACTERIZATIONTIONTIONTIONTION

1.1.1.1.1. Check which stream habitats are present:Check which stream habitats are present:Check which stream habitats are present:Check which stream habitats are present:Check which stream habitats are present:
(You can check more than 1 habitat)

❑  Pool(s)          θ   Riffle(s)           θ   Run(s)

2. Nature of particles in the stream bottom at site

None/Little Some Most

Silt/Clay/Mud ❑ ❑ ❑

Sand  (up to 0.1" in diam.) ❑ ❑ ❑

Gravel (0.1 - 2" in diam.) ❑ ❑ ❑

Cobbles (2 - 10" in diam.) ❑ ❑ ❑

Boulders (over 10" in diam.) ❑ ❑ ❑

Bedrock (solid) ❑ ❑ ❑

3.3.3.3.3. Pick the category that best describes the extent toPick the category that best describes the extent toPick the category that best describes the extent toPick the category that best describes the extent toPick the category that best describes the extent to
which gravel, cobbles, and boulders on the streamwhich gravel, cobbles, and boulders on the streamwhich gravel, cobbles, and boulders on the streamwhich gravel, cobbles, and boulders on the streamwhich gravel, cobbles, and boulders on the stream
bottom are embedded (sunk) in silt, sand, or mud.bottom are embedded (sunk) in silt, sand, or mud.bottom are embedded (sunk) in silt, sand, or mud.bottom are embedded (sunk) in silt, sand, or mud.bottom are embedded (sunk) in silt, sand, or mud.
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Streambank Characteristics

9.9.9.9.9.

10.10.10.10.10.

Looking upstream (100 yds.), pick the description thatLooking upstream (100 yds.), pick the description thatLooking upstream (100 yds.), pick the description thatLooking upstream (100 yds.), pick the description thatLooking upstream (100 yds.), pick the description that
best fits the shape of the stream bank and the channel.best fits the shape of the stream bank and the channel.best fits the shape of the stream bank and the channel.best fits the shape of the stream bank and the channel.best fits the shape of the stream bank and the channel.

(a) Stream bank:(a) Stream bank:(a) Stream bank:(a) Stream bank:(a) Stream bank:

Left Right

θ Vertical/undercut θ
θ Steeply sloping (> 30°) θ
θ Gradual/no slope (< 30°) θ

(b) Extent of artificial bank modifications:(b) Extent of artificial bank modifications:(b) Extent of artificial bank modifications:(b) Extent of artificial bank modifications:(b) Extent of artificial bank modifications:

Left Right
θ Bank 0-25% covered θ
θ Bank 25-50% covered θ
θ Bank 50-75% covered θ
θ Bank 75-100% covered θ

(c) Shape of the channel:(c) Shape of the channel:(c) Shape of the channel:(c) Shape of the channel:(c) Shape of the channel:

θ   Narrow, deep θ   Wide, deep
θ   Narrow, shallow θ   Wide, shallow

Looking upstream (100 yds.), describe theLooking upstream (100 yds.), describe theLooking upstream (100 yds.), describe theLooking upstream (100 yds.), describe theLooking upstream (100 yds.), describe the
streamside cover. Check “1” if present, “2” if commonstreamside cover. Check “1” if present, “2” if commonstreamside cover. Check “1” if present, “2” if commonstreamside cover. Check “1” if present, “2” if commonstreamside cover. Check “1” if present, “2” if common

(a) Along water's edge and stream bank only:(a) Along water's edge and stream bank only:(a) Along water's edge and stream bank only:(a) Along water's edge and stream bank only:(a) Along water's edge and stream bank only:

 Left Left Left Left Left RightRightRightRightRight
1       21       21       21       21       2 1       21       21       21       21       2
θ       θ Trees θ       θ
θ       θ Bushes, shrubs θ       θ
θ       θ Tall grasses, ferns, etc. θ       θ
θ       θ Lawn θ       θ
θ       θ Boulders/rocks θ       θ
θ       θ Gravel/sand θ       θ
θ       θ Bare soil θ       θ
θ       θ Pavement, structures θ       θ

Page 3

Page 3

Page 4

Page 2



                         (b) From the top of the streambank out to 25 yards.

   Left   Left   Left   Left   Left RightRightRightRightRight
1       21       21       21       21       2 1       21       21       21       21       2
θ       θ Trees θ       θ
θ       θ Bushes, shrubs θ       θ
θ       θ Tall grasses, ferns, etc. θ       θ
θ       θ Lawn θ       θ
θ       θ Boulders/rocks θ       θ
θ       θ Gravel/sand θ       θ
θ       θ Bare soil θ       θ
θ       θ Pavement, structures θ       θ

11. Pick the category that best describes the extent toPick the category that best describes the extent toPick the category that best describes the extent toPick the category that best describes the extent toPick the category that best describes the extent to
which vegetation shades the stream at your site.which vegetation shades the stream at your site.which vegetation shades the stream at your site.which vegetation shades the stream at your site.which vegetation shades the stream at your site.

θ   0% θ   25% θ   50% θ   75% θ   100%

12. Looking upstream, note general conditions. CheckLooking upstream, note general conditions. CheckLooking upstream, note general conditions. CheckLooking upstream, note general conditions. CheckLooking upstream, note general conditions. Check
“1” if present, “2” if severe problem is clearly“1” if present, “2” if severe problem is clearly“1” if present, “2” if severe problem is clearly“1” if present, “2” if severe problem is clearly“1” if present, “2” if severe problem is clearly

 Left Left Left Left Left           Right          Right          Right          Right          Right
11111 22222 Stream BanksStream BanksStream BanksStream BanksStream Banks 11111 22222
θ θ Natural streamside plant cover degraded θ θ
θ θ Banks collapsed/eroded θ θ
θ θ Garbage/junk adjacent to the stream θ θ
θ θ Foam or sheen on bank θ θ

11111 22222 Stream ChannelStream ChannelStream ChannelStream ChannelStream Channel 11111 22222
θ θ Mud, silt, or sand in or entering the stream θ θ
θ θ Garbage/junk in the stream θ θ

1     21     21     21     21     2 OtherOtherOtherOtherOther 1     21     21     21     21     2
θ θ Yard waste on bank (grass, clippings, etc.) θ θ
θ θ Livestock in or with unrestricted access to stream θ θ
θ θ Actively discharging pipe(s) θ θ
θ θ Other pipe(s) entering the stream θ θ
θ θ Ditches entering the stream θ θ

Local Watershed Characteristics

(within about 1/4 mile of the site; adjacent and upstream)

13. Land uses in the local watershed can potentially haveLand uses in the local watershed can potentially haveLand uses in the local watershed can potentially haveLand uses in the local watershed can potentially haveLand uses in the local watershed can potentially have
an impact on a stream. Check “1” if present, “2” ifan impact on a stream. Check “1” if present, “2” ifan impact on a stream. Check “1” if present, “2” ifan impact on a stream. Check “1” if present, “2” ifan impact on a stream. Check “1” if present, “2” if
clearly having an impact on the stream.clearly having an impact on the stream.clearly having an impact on the stream.clearly having an impact on the stream.clearly having an impact on the stream.

11111 22222 ResidentialResidentialResidentialResidentialResidential
θ θ Single-family housing
θ θ Multifamily housing
θ θ Lawns
θ θ Commercial/institutional

11111 22222 Roads, etcRoads, etcRoads, etcRoads, etcRoads, etc .
θ θ Paved roads or bridges
θ θ Unpaved roads

11111 22222 Construction underway on:Construction underway on:Construction underway on:Construction underway on:Construction underway on:
θ θ Housing development
θ θ Commercial development
θ θ Road bridge construction/repair

11111 22222 AgriculturalAgriculturalAgriculturalAgriculturalAgricultural
θ θ Grazing land
θ θ Feeding lots or animal holding areas
θ θ Cropland
θ θ Inactive agricultural land/fields

11111 22222 RecreationRecreationRecreationRecreationRecreation
θ θ Power boating
θ θ Golfing
θ θ Camping
θ θ Swimming/fishing/canoeing
θ θ Hiking/paths

11111 22222 OtherOtherOtherOtherOther
θ θ Mining or gravel pits
θ θ Logging
θ θ Industry
θ θ Oil and gas drilling
θ θ Trash dump
θ θ Landfills

Page 2
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BIOLOGICAL CHARACTERIZATION

 VISUAL BIOLOGICAL SURVEY

14. Wildlife in or around the stream? (Mark all that apply)

θ   Amphibians θ   Waterfowl θ   Reptiles θ   Mammals

15. Fish in the stream? (Mark all that apply)

θ   No θ   Yes, but rare θ   Yes, abundant

θ   Small (1-2 in.) θ   Medium (3-6 in.) θ   Large (7 in. and above)

  Are there any barriers to fish movement?

θ   Beaver dams θ   Waterfalls > 1' θ   None

θ   Dams θ   Road barriers θ   Other ________

16. Aquatic plants in the stream.  (Mark all that apply)

θ   None θ   Occasional θ   Plentiful

θ   Attached θ   Free-floating

θ   Stream margin θ   Pools θ   Near riffle

17.Extent of algae in the stream.  (Mark all that apply)

(a) Are the submerged stones, twigs, or other material in the
stream coated with a layer of algal “slime”?

θ   None θ   Occasional θ   Plentiful

θ   Light coating θ   Heavy coating

θ   Brownish θ   Greenish θ   Other ________

(b) Are there any filamentous (string-like) algae?

θ   None θ   Occasional θ   Plentiful

θ   Brownish θ   Greenish θ   Other ________

(c) Are any detached “clumps” or “mats” of algae floating on the
water’s surface?

θ   None θ   Occasional θ   Plentiful

θ   Brownish θ   Greenish θ   Other ________

COMMENTS: COMMENTS: COMMENTS: COMMENTS: COMMENTS: (Note changes or potential problems such as spills,
new  construction, type of discharging pipes)

MACROINVERTEBRATE SURVEY
(Optional)

18. If macroinvertebrates were collected from the stream
bottom, which type of method/habitat was selected?

θ   Rock-rubbing method: From cobbles and large stones selected
from riffles.

θ   Stick-picking method: From woody objects in streams with sandy,
silty bottoms.

θ   Leaf-pack sorting method: From  submerged leaves in streams with
either a rocky or sandy, silty bottom.

19. Are macroinvertebrates present?

θ   No θ   Yes, but rare θ   Yes, abundant

20. If present, describe the types of macroinvertebrates
found.

(Mark all that apply)

Wormlike θ   Occasional θ   Plentiful

Snails/clamlike θ   Occasional θ   Plentiful

Insects θ   Occasional θ   Plentiful

Crayfish θ   Occasional θ   Plentiful
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Name_________________________________________________  Date___________________   Time______________

Stream Sampled_____________________________   Location________________________________________________________ 

Length 
Assessed: 

 ft.

1. SITE LOCATION
 ft.

Stream 
Width:

 ft.

2. STREAM WIDTH & DEPTH

 ft. : =
 ft.

sum of depths # of intervals
Average Depth

ft.2

Cross-Sectional 
Area

ft. ft.
=

Compute Ave. Cross-Sectional Area:

x
average depth width

3. VELOCITY MEASUREMENT

Float Trials

1

2

3

4

Time (seconds)

sum :
# of trials

=
sec.

Average Float Time

:
       sec. =

ft./sec.length 
assessed

ave. float 
time

Ave. Surface Velocity

4. CALCULATING STREAM FLOW

Correction value for rough, loose, coarse, weedy bottom: 0.8
Correction value for smooth bottom:   0.9

x
ft./sec.

correction 
value

ave. surface 
velocity

=
ft./sec.

Corrected Surface 
Velocity

ft.2

cross-sectional 
area

x
ft./sec.

corrected surface  
velocity

=

cubic feet per sec.

STREAM FLOW:

Interval Depth (ft./in.) IntervalDepth (10ths ft.) Depth (ft./in.) Depth (10ths ft.)

1 0 110

2 12

3 13

4 14

5 15

6 16

7 17

8 18

9 19

10 20

 ft.

Total Sum of depths:

(County, Road, Site # if known, Township, Range, Section)

 ft. Add together

 ft.

sum sum

If stream < 20 ft. wide, measure depth every 
foot across the width. If stream is > 20 ft. wide, 
measure depth at 20 equal intervals across 
the entire width.

(round to the nearest tenth)

Stream Flow Data Sheet



Inches Tenths of ft.

3/8-7/8 0.05

1-11/2 0.1

15/8-2 0.15

21/8-25/8 0.2

23/4-31/4 0.25

33/8-37/8 0.3

4-43/8 0.35

41/2-5 0.4

51/8-55/8 0.45

53/4-61/4 0.5

63/8-67/8 0.55

7-73/8 0.6

71/2-8 0.65

81/8-85/8 0.7

83/4-91/4 0.75

93/8-97/8 0.8

10-103/8 0.85

101/2-11 0.9

111/8-115/8 0.95

113/4-12 1.0

Depth Conversion Chart

Sample Flow Data Sheet

© 2008 University of Wisconsin. This publication is part of a seven-series set, “Water Action Volunteers – Volunteer Monitoring Factsheet Series.” All recording forms are free and available from the WAV coordinator. WAV is a cooperative program between the University of Wisconsin-Extension & the 
Wisconsin Department of Natural Resources. University of Wisconsin-Extension is an EEO/Affirmative Action employer and provides equal opportunities in employment and programming, including Title IX and ADA requirements.

Report your results online at:
www.uwex.edu/erc/wavdb
or submit your data to your local coordinator. 

For more information, call (608) 265-3887 or (608) 264-8948.  

Download and print data sheets from  
watermonitoring.uwex.edu/wav/monitoring/sheets.html

Stream Flow Data Sheet
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