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Get Involved and Monitor Water Quality!

M

onitoring the health of your local stream or river is an excellent way to work proactively for the
natural world. Not only are you doing something positive for the environment, you also get to spend
time enjoying the outdoors.
There are a number of expectations required of you as a Volunteer
Monitor. For quality assurance purposes, you will be expected to
attend a training program to learn the quality assurance
procedures. When you join the monitoring group, try to
commit to one year of collecting. This will help maintain
consistent monitoring practices.
The number of times you are in the field will vary
with the the goals of your local monitoring program,
but plan to collect data about once a month. The
time spent in the field will vary depending
on what data you collect.
The strength of a good stream
or river monitoring program
is based on its volunteers. As
a volunteer, you may be
asked to help recruit others
for the program. You can
form teams with others to
share the responsibility of data collection from
one site. If you are not interested in data collection, there are other ways to help the
program. Ask your Monitoring Coordinator to suggest some related projects that need volunteers.

DEFINITION OF TERMS
Accuracy: A measure of confidence that the data closely match their true values.
Parameter: The stream characteristic to be measured.
Quality Assurance: Assurance that data are reliable because they are collected systematically by
all volunteers.
Quality Control: Assurance that data are accurate by using a series of check points to review
procedures before the information is entered into a database.
Your Safety: Our concern for your well being and enjoyment while collecting data in the field.

Your Monitoring Site
In most cases your monitoring site will be selected for
you. Often your monitoring site will be associated
with a special project, or is a site of interest to county
agencies. Sometimes you can work with your
Monitoring Coordinator to choose a site.
When choosing a site please keep the following
points in mind:

The Monitoring Coordinator will help you find the
legal location description of your site, find the actual
name of your stream, and obtain the Waterbody
Identification Code assigned to your stream by the
Dept. of Natural Resources. All of this information
will make it easy to map your monitoring site for
cross-referencing and spatial distribution mapping.

•Easy access to site year ‘round
•Legal access to site year ‘round
•Preferably wadable
•No road drainage influence
•At least 300 ft.- long stretch that can be
marked
•Good representation of the entire stream
(not channeled, backwater or too close
to a tributary that may influence your
data results)

Parameters
Temperature: Measures the water temperature to detect fluctuations during the year
Transparency: Measures the clarity of the water
Dissolved Oxygen: Measures the amount of dissolved oxygen available to stream and river organisms
Macroinvertebrates: Aquatic animals visible to the human eye used as indicator species for general
water quality measurements
Habitat Assessment: Measures how land use impacts the health of the stream or river
Stream Flow: Measures the amount of water flowing past a point in one second.

The Data: Generating a Future for Water Quality?
In the WAV Stream Monitoring program all citizen
monitors will collect the same data in the same
fashion. This process is called Quality Assurance.
It is very important for you to attend all of the
training programs and follow all of the procedures
very carefully. This will ensure accurate and
reliable data. Your data will be checked one more
time before it is entered into the computer.
This process is called Quality Control. In this
process, your Monitoring Coordinator will look

for unusual data results that are
higher or lower than expected and
make sure all steps were completed
during data collection. However, it’s
still very important to follow directions carefully. Accuracy is a must
for valid data comparisons.
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Partnerships: What to Expect

Grooming for Monitoring
Coordinator

When you join a monitoring team, expect to work
closely with your county agencies or local advocacy
groups that will help coordinate the local volunteer
monitoring program. If you choose to be a part of this
team, you should expect the following from your local
Monitoring Coordinator:
■

Development and maintenance of a Steering
Committee

■

Funding for your local effort

■

Coordination of local training programs

■

Quality Control Checking, then submission of
data

■

Filing and storage of paper copy data

■

Promotion and care of your local program

If you have aspirations of being a monitoring
coordinator, you should first consider some
general characteristics required of successful
coordinators. Probably the most important
characteristic is commitment. Ultimately, you
will be responsible for the tasks that go along
with facilitating a diverse group of people to
accomplish a mutual goal. This does not mean
that you will be doing every task; in fact, you
should be good at delegating.
To make your program successful, you will need
group facilitation skills to accomplish the
following: coordinate a steering committee,
discuss program goals and objectives, and
recruit and care for volunteers.
Organizational skills will be necessary to
select monitoring sites, manage financial
issues, manage mailing lists, manage
equipment and plan volunteer training events.
Being detail-oriented is very important, too.
Data management is essential to ensure the
credibility of your program. Data will need to
be checked and rechecked, and volunteers need
to be motivated to be as careful and accurate as
possible when collecting data.

The impact of data collection may not be immediately
apparent to you, but know that your efforts and those
of many other volunteers could capture crucial
information needed for comprehensive water quality
assessments. Keep in mind that you are an essential
part of a huge organization that spans the country.

Be Safe, Not Sorry!
Your safety is very important to us! Each monitoring
fact sheet explains the why and how of each measurement parameter and includes a list of safety
precautions specific to the type of equipment used in
the field. It is also important to keep general safety
tips in mind when you head for your monitoring sites,
especially if there are younger volunteers:

• If a streambank is too steep, don’t attempt it.

• Always tell someone where you are going and when
you plan to return.

• Wash Your Hands after you return from the field;
do not touch your face until you do!

• If possible, take a friend with you in the field.

Monitoring the health of a stream or river is a very
enjoyable adventure when you are safe. Please keep
these safety tips in mind when out in the field.

• Consider wearing a Personal Flotation Device (life
preserver) at sites with deeper water.
• Know what poison ivy and wild parsnip look like.
• Wear goggles or rubber gloves when recommended
on fact sheets.

• Use EXTREME caution when wading or entering
the stream—deep holes are common in fast-moving
streams and rivers; rocks can also be very slippery.
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Why are we
concerned?
• Water clarity is one of the
most obvious measures of
water quality.
• Water clarity can be a
useful indicator of runoff
from construction sites,
fields, logging activity,
industrial discharges
and other sources.
• Monitoring transparency
before, during and immediately after rain can provide
a useful picture of potential
runoff problems.

Time Needed:

Equipment Needed:

20 minutes

— hipboots (if wading)
— bucket
— stirring stick
— tape measure/yard stick
— transparency tube
— waterproof gloves
— form to record data
— pen/pencil
— nylon stocking (optional)

DEFINITION OF TERMS
Turbidity: The amount of suspended
particles in the water.
Transparency: A measure of water clarity.
Transparency Tube: A tube with a black
and white disc in the bottom, which is
marked in centimeters or inches along its
side. It is used for assessing the clarity of
stream water.

When to Measure:
Check with your local
coordinator for schedules.

Suspended Material: Small particles floating in the water.
Sediment: Soil or other bits of eroded material that run off land and settle in still water.
NTU: Nephelometric Turbidity Units, which is a measure of the amount of light scattered by
suspended material in the sample.

Background on Turbidity / Transparency
urky water is easily seen as unhealthy. How- holds less dissolved oxygen than cold water. The
faster a stream flows, the more energy it has and the
ever, natural substances which are not
more sediment it can carry. Sources
harmful to the water can
of turbidity include:
sometimes make water appear
Think
Like
A
brown and murky. How do we know
■ erosion from fields, construction
Scientist!
if the murky water is a cause for
sites
concern? Scientists have found a
Follow the directions
■ urban runoff from rainstorms
way to quantify the cloudiness of
VERY CAREFULLY!
and melting snow
water by measuring its turbidity,
Accuracy
is
a
must
for
which refers to the amount of
■ eroding stream banks
valid data comparisons.
suspended particles in the water.
■ large number of bottom feeders
These small particles of soil, algae
(such as carp) which stir up
or other materials generally range
bottom sediments
in size from the microscopic level to
■ excessive algal growth
about one millimeter, (about as thick as a pencil lead).
More free-floating particles cause greater turbidity,
Since we assess water clarity visually, we don’t directresulting in less light penetration through the water.
ly measure how many suspended particles are in the
This hinders photosynthesis, necessary for healthy
water. Instead we measure the transparency of the
aquatic plant growth and production of dissolved
water, which takes into account both color and
oxygen. The water also becomes warmer because the
suspended particles.
suspended particles absorb heat, and warmer water
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Collecting the Sample
In general, collect the sample away from the river bank in the main flow area. Be careful not to collect
water that has sediment from bottom disturbances (toss out the sample and try again if you get bottom
sediment in your sample).

Wading Streams
• Walk into the water downstream from the sampling location. Be careful not to stir up the bottom sediment
upstream of your sampling location.
• Face upstream (into the current) in the middle of the stream.
• Collect your water sample by plunging your bucket or bottle 8-12 inches beneath the surface or halfway
down from the surface. Scoop away from your body and into the current.
• Return to shore with the large sample.

• To collect a sample from the shore, use a bucket or sample
bottle attached to a pole. Scoop from below the surface in the
upstream direction. Be careful not to stir up the sediment
upstream of your sample.

Stream flow
direction

U.S. EPA

From Shore

From a Bridge
• If you are collecting a sample from a bridge, lower the bucket
and get a sample from below the surface.
2

It’s important to scoop your bucket
down and into the current flow. Avoid
sampling surface water.

Using the Transparency Tube

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Remove large objects from the water sample.
(Filter through nylon stocking if necessary.)
Using the stirring stick, stir the sample for 15
seconds to suspend all materials.
Stand out of direct sunlight. If you cannot get
to a shady place, use your body to cast a
shadow on the tube.
Slowly pour a small amount of sample into the
tube.
Look for target disk on the bottom of tube. If
disk is visible, add water until it just
disappears.
If target disk is not visible, pour water off a
little at a time until disk is just visible.
Use a tape measure or yard stick to measure
from disk at bottom of tube to top of water
level.

Step 4
U.S. EPA

1.

Fill turbidity tube slowly with your
sample until you no longer see the
disk.

Record measurement on data sheet. Indicate on
data sheet if you measured in cm. or in.
Dump contents of tube on ground.
Repeat steps 2 through 9.
Record the second measurement on the data
sheet. Indicate if you measured in cm. or in.

Step 5

13.
14.

Add both of the readings, divide by 2, and
record.
Use turbidity value conversion chart to
determine the turbidity value from the average
measurement (step 12).
Record the turbidity value for your average
measurement on the data sheet.
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U.S. EPA

12.

Try to stand out of sunlight when
taking your measurements.

Transparency Value Conversion Chart
Centimeters

Inches

Transparency
Value*

6.4 to 7.0

2.5 to 2.75

240

7.1 to 8.2

2.76 to 3.25

185

8.3 to 9.5

3.26 to 3.75

150

9.6 to 10.8

3.76 to 4.25

120

10.9 to 12.0

4.26 to 4.75

100

12.1 to 14.0

4.76 to 5.5

90

14.1 to 16.5

5.6 to 6.5

65

16.6 to 19.1

6.6 to 7.5

50

19.2 to 21.6

7.6 to 8.5

40

21.7 to 24.1

8.6 to 9.5

35

24.2 to 26.7

9.6 to 10.5

30

26.8 to 29.2

10.6 to 11.5

27

29.3 to 31.8

11.6 to 12.5

24

31.9 to 34.3

12.6 to 13.5

21

34.4 to 36.8

13.6 to 14.5

19

36.9 to 39.4

14.6 to 15.5

17

39.5 to 41.9

15.6 to 16.5

15

42.0 to 44.5

16.6 to 17.5

14

44.6 to 47.0

17.6 to 18.5

13

47.1 to 49.5

18.6 to 19.5

12

49.6 to 52.1

19.6 to 20.5

11

52.2 to 54.6

20.6 to 21.5

10

>54.7

>21.6

<10

What Do These Turbidity /
Transparency Values Mean?
All streams have background turbidity/transparency, or
a baseline standard for a natural amount of turbidity
/transparency. Fish and aquatic life that are native to streams
have evolved over time to adapt to varying levels of background
water clarity. For example, native fish and aquatic life in the
Mississippi River are very happy with their murky environment.
What causes problems in any stream or river are unusual
concentrations of suspended particles and how long the water
stays at a deviated level. When you collect transparency
samples, it is important to note any fluctuations in values,
which can help detect trends in water quality.
Time is probably the most influential factor in determining how
turbidity affects the aquatic environment. The longer the water
remains at unusually high values, the greater effect it has on
fish and other aquatic life. Fish in particular become very
stressed in waters that remain highly turbid for a long time.
Signs of stress include increased respiration rate, reduced
growth and feeding rates, delayed hatching and in severe cases,
death. Fish eggs are ten times more sensitive to turbidity than
adult fish. To further understand how time and turbidity impact
fish, look at the graph that is included: “Relational Trends of
Fresh Water Fish Activity to Turbidity Values and Time”.
High turbidity levels affect humans, too. Acceptable turbidity
levels for recreation is 5 NTU and acceptable levels for human
consumption ranges from 1-5 NTU.

©2006 University of Wisconsin. This publication is part of a seven-series set, “Water
Action Volunteers- Volunteer Stream 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 WisconsinExtension and the Wisconsin Department of Natural Resources. For more information,
contact the Water Action Volunteers Coordinator at 608/264-8948.

*Roughly NTUs

— Chart developed by Kevin Fermanich
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100 NTUs

1,000 NTUs

10,000 NTUs

100,000 NTUs

Low 10 NTUs

High

Hours

Fish start
to show
signs of
stress

Days

Weeks

—Long-term
reduction in
feeding success

—Delayed
hatching rates

—Increased
coughing
rates

—Reduced
feeding
rates

—Increased
respiration

—Avoidance
behavior
detected

—Fish
abandon
cover

—Reduced
growth rates
detected

Death

Months

Relational Trends of Freshwater Fish Activity to
Turbidity Values and Time

© University of Wisconsin Spring 2003 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.

Time

Turbidity

Hanna EC pen

Remove the black plastic probe cover from the Hanna pen. Press and hold the
button for 2-3
seconds. All used icons on the LCD will be visible for a few seconds, followed by a percent indication of the
remaining battery life (E. . % 100 BATT).

5.
6.

Select EC mode with the SET/HOLD button. “mS” will appear in the upper right corner of the LCD when EC
mode is selected.
Submerge the probe in the water. Record the measurement when the stability
symbol
disappears from the top left of the LCD.
The EC value is shown on the primary LCD while the temperature of the water is
displayed on the secondary LCD

7.

Turn the meter off by pressing the
button while in normal measuring
mode. OFF will appear in the lower part of the display. Replace the black plastic probe cover.

mS

Specific Conductivity:
Ability to conduct electrical flow

Why are we concerned?


Monitoring Specific Conductivity before and after a rain
can provide useful information about pollution in
stormwater runoff.



Specific Conductivity is a useful indicator of stormwater
runoff from roads and sidewalks.



Aquatic organisms (fish and bugs) can only tolerate a
specific salinity range.

Hanna EC pen

Background on Specific Conductivity
Conductivity is a measure of the charged particles dissolved in water. It tells us about water’s ability to
conduct an electrical current. Specific Conductivity is made at or corrected to 25˚C.
Water can dissolved almost anything, including the rocks it flows over. Some of those minerals and particles
are ionic, meaning they have a charge, like Calcium Ca2+, Magnesium Mg2+, Sodium Na+, Potassium K+,
and Chloride Cl-.
Road salt, Calcium Chloride Ca2+ Cl-2, or Sodium Chloride Na+Cl-, is a common source of conductivity in
urban streams.
Fish and aquatic insects need a steady supply of dissolved inons in the water, like we need in our blood, to
function propertly.

Typically Specific Conductivity is measured in “Siemens” and noted as micro-eimens [µS/cm] or
millisiemens [mS/cm]. Technically speaking, conductance is the reciprocal of resistance, so one siemens is
equal to the reciprocal of one ohm (1 S = 1/Ω). The temperature of water will affect conductivity readings,
so we report Specific Conductivity, which is corrected to 25˚C

Remove the black plastic probe cover from the Hanna pen. Press and hold the
button for 2-3 seconds. All used icons on the LCD will be visible for a few seconds, followed by a
percent indication of the remaining battery life (E. . % 100 BATT).

5.
6.

Select EC mode with the SET/HOLD button. “mS” will appear in the upper right corner of the
LCD when EC mode is selected.
Submerge the probe in the water. Record the measurement when the stability symbol
disappears from the top left of the LCD.

The EC value is shown on the primary LCD while the temperature of the water
is displayed on the secondary LCD

7.

Turn the meter off by pressing the
button while in normal
measuring mode. OFF will appear in the lower part of the display. Replace the
black plastic probe cover.

mS
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Dissolved Oxygen:
Aquatic Life Depends on It

Why are we
concerned?
• Both aquatic plants and animals depend on
dissolved oxygen (D.O.) for survival.

• D.O. concentrations are influenced by many
factors including water temperature, the
rate of photosynthesis, the degree of light
penetration (turbidity and water depth),
the degree of water turbulence or wave
action, and the amount of oxygen used by
respiration and decay of organic matter.

Time Needed: Equipment Needed:
40 minutes

— Hip Boots
— Hach dissolved oxygen
water test kit
— Thermometer
— Safety goggles, disposable
plastic/latex gloves
— Form to record data
__ Pen/pencil

When to Measure:
Usually early in the morning.
Check with your local coordinator for schedules.

DEFINITION OF TERMS
Cold-blooded: Animals whose body temperatures match that of their surroundings. Fish,
invertebrates, snakes, frogs and toads are cold-blooded.
Diffusion: The movement of molecules, for example oxygen molecules, from an area of higher concentration (e.g. the air) to an area of lower concentration (e.g. the water).
Endpoint: The completion of a chemical reaction. It is often determined by the change in color of an
indicator solution.
Floc: Short for flocculent precipitate. These fine, suspended particles look like heavy snow.
Photosynthesis: The process in which green plants convert carbon dioxide and water, using the sun’s
energy, into simple sugars and oxygen.
Respiration: The cellular process in which plants and animals use oxygen and release carbon
dioxide. Basically, it is the reverse of photosynthesis because carbon dioxide, water and energy are
released in the process.
Supersaturation: An indication that more oxygen is dissolved in water than would be in a state of
equilibrium. Supersaturation could indicate that some processes are affecting the water’s natural
balance found in the state of equilibrium.
Titrant: The solution of known strength used for measuring the extent of a chemical reaction, in this
case it is sodium thiosulfate.

Background on Dissolved Oxygen
least 6 mg/L D.O. Warm water fish like bass and
bluegills survive nicely at 5 mg/L D.O. and some
organisms like carp and bloodworms can survive on
less than 1 mg/L D.O. The oxygen demand of aquatic
plants and cold-blooded animals also varies with
water temperature. A trout uses five times more
oxygen while resting at 80˚ F (26.7˚ C.) than at 40˚ F
(4.4˚ C).
Aquatic plants produce oxygen by photosynthesis
during daylight hours but they also use oxygen for
respiration. During the night or on heavily overcast
days, respiration removes oxygen while
photosynthesis stops or
drastically slows down. Oxygen depletion can occur
because of heavy plant
growth.
Complete depletion of D.O.
can sometimes be detected
with your nose. Anaerobic
decay results in a rotten egg
smell (hydrogen sulfide gas).

O

xygen is a clear, colorless, odorless, and
tasteless gas that dissolves in water. Small but
important amounts of it are dissolved in
water. It is supplied by diffusion of atmospheric (air)
oxygen into the water and by production of oxygen
from photosynthesis by aquatic plants. Wind, waves,
and tumbling water in fast-moving streams increase
the rate of diffusion.

Oxygen: Aquatic Life Depends on it
Both plants and animals depend on dissolved oxygen
for survival. Lack of dissolved oxygen can cause
aquatic animals (e.g. fish,
macroinvertebrates) to
quickly leave the area or
face death. Under lowoxygen conditions, the
aquatic animal community
changes quickly. Under
extreme conditions, lack of
oxygen can kill aquatic
plants and animals. Measuring dissolved oxygen is probably the most significant
water quality test to
determine the suitability of
a stream for fish and many other aquatic organisms.
However, these measures only provide a snapshot of
the oxygen levels at that particular time. Levels can
fluctuate widely throughout the day and year. Fish
and other organisms have to live and breath in that
water all year long. A short time without oxygen can
be fatal.

Oxygen in the
Balance
Recording dissolved oxygen
differs from other tests in that it requires two distinct
calculations. We are interested in both the absolute
amount of D.O. and how close the value is to the equilibrium value for that temperature and air pressure,
or the percentage of saturation. Values between 90%
and 110% of saturation are good. Supersaturated
(over 100%) values may sound good but they can also
indicate problems, such as excessive plant growth.
High day-time levels of D.O. are often countered with
low night-time levels due to respiration and the cessation of photosynthesis. Wide daily fluctuations of D.O.
stress fish and other aquatic animals.
Dissolved oxygen levels are reduced by excessive
amounts of organic matter such as sewage, manure,
or leaves that wash into streams. Warm water
released from industrial outlets, flowages, or storm
sewers can also reduce dissolved oxygen levels.
Erosion from any number of sources is another factor
that lowers dissolved oxygen levels. However, good
management practices such as planting or
maintaining vegetation that filters rainwater runoff
and shades the water, cooler water temperatures and
protecting the stream channel in other ways to
maintain or increase turbulence all promote good
dissolved oxygen levels.

Factors Affecting Oxygen Levels
Oxygen is removed from the water by chemical
reactions, the decay process and respiration of living
organisms, including fish, bacteria, fungi and
protozoans.
Water temperature and atmospheric pressure
affect the capacity of water to hold dissolved oxygen.
Cold water at high atmospheric pressure holds more
dissolved oxygen than warm water at low
atmospheric pressure. Oxygen levels also are affected
by the degree of light penetration (turbidity, color and
water depth) and the degree of water turbulence or
wave action. Dissolved oxygen (D.O.) is reported as
milligrams of oxygen per liter of water (mg/L) which
can be called parts by weight per million (ppm).
Different aquatic organisms have different oxygen
needs. Trout and stoneflies, for example, require high
dissolved oxygen levels. Trout need water with at
2

Collecting the Sample
These directions, with some minor modifications, are written for the
Hach water testing kit for dissolved oxygen.
Remember that photosynthesis and respiration will continue after a
sample is collected, so water can gain or lose oxygen while sitting in
the sample bottle. Therefore, you should begin D.O. testing immediately upon reaching the shore after you have collected the sample.

Think Like A
Scientist!
Follow the
directions VERY
CAREFULLY!
Accuracy is a must for
valid data comparisons.

1.
2.

Use bottle with the stopper included in the Hach kit.

3.
4.

Collect your sample in roughly one-foot deep, normally moving water.

5.
6.

Allow the bottle to fill with water gradually, turning it to allow air bubbles to float out.

7.

When lifting out of water, look for bubbles. If you see any, take another sample using the same procedure.

Immerse thermometer in water for about two minutes, record
temperature.

Facing upstream, slowly lower the bottle so opening of the bottle faces away from you and water current
is entering bottle.

Cap bottle while still submerged and leave extra water in the neck of the bottle.

Testing for Dissolved Oxygen
Note: If you see any air bubbles trapped in the sample bottle during steps 2-4, discard the sample and start over.

1.

Put on protective gloves and safety goggles. If your skin comes in contact with any powder or titrant,
rinse the area liberally with water.

2.

Remove the stopper and add the contents of D.O. powder pillow #1 (manganous sulfate powder) and D.O.
powder pillow #2 (alkaline iodide azide powder) to the sample.

3.

Insert the stopper, being careful not to trap an air bubble and shake vigorously, holding on to the top. If
oxygen is present, a brownish-orange floc will form.

4.

Allow the sample to stand until the floc settles halfway. Shake the bottle a second time and allow the floc
to settle halfway again.

5.

Remove the stopper and slowly add the contents of D.O. powder pillow #3 (sulfamic acid), taking care not
to displace any floc.

6.

Stopper and shake vigorously to dissolve the floc. Shake and wait until all the floc is dissolved. The yellow
color is from iodine. This is called the prepared sample. Prepared samples can be stored in the dark for a
short time if it is more convenient or comfortable to return to your home/school to complete the analysis.

7.

Transfer two plastic measuring tubes full of prepared sample to the square glass mixing bottle (your
Hach kit instructions probably say one measuring tube full). Two measuring tubes allows you to
determine D.O. to the nearest 0.5 mg/L instead of 1 mg/L .

8. a.) Holding the dropper vertically, add one drop at a time of sodium thiosulfate standard solution titrant
(some kits use PAO titrant instead of sodium thiosulfate) to the square mixing bottle, and count each
drop. b.) Swirl the solution after each drop. c.) Continue adding sodium thiosulfate drops until the
—continued on next page

3

Procedure (continued)
sample is a very light yellow. d.) Add 3 to 4 drops of starch solution. The prepared sample will turn
blue from the added starch solution. If you do not have starch solution, proceed with the next step
but be aware that your sample will turn from yellow to colorless instead of blue to colorless. e.)
Continue adding drops, mixing and counting until the prepared sample turns from blue (or yellow)
to colorless (the end point). Often this is just one or two more drops, so be careful.

9.

The dissolved oxygen content of the water in mg/L is the total number of drops of titrant used to get
to the endpoint divided by two if two measuring tubes of prepared sample were used. If only one
measuring tube of prepared sample was used, the dissolved oxygen content is equal to the number
of drops of titrant. Example: If you used two tubes of sample, you need to divide by two (13 drops
divided by two tubes = 6.5 mg/L). If you only used one tube of sample, it’s the actual number of
drops of titrant used (6 drops with one tube = 6 mg/L).

10. Report dissolved oxygen (mg/L) and temperature on the record form.
11.

Use instructions and chart below to convert D.O. to % saturation. Report % saturation on the record
form.
Temperature Conversion Chart

Fahrenheit

33

34

35

36

37

38

39

40

41

42

43

44

45

46

Celsius

.6

1.1

1.7

2.2

2.8

3.3

3.9

4.4

5

5.6

6.1

6.7

7.2

7.8

Fahrenheit

47

48

49

50

51

52

53

54

55

56

57

58

59

60

Celsius

8.3

8.9

9.4

10

10.6

11.1

11.7

12.2

12.8

13.3

13.9

14.4

15

15.6

Fahrenheit

61

62

63

64

65

66

67

68

69

70

71

72

73

74

Celsius

16.1

16.7

17.2

17.8

18.3

18.9

19.4

20

20.6

21.1

21.7

22.2

22.8

23.3

Fahrenheit

75

76

77

78

79

80

81

82

83

84

85

86

87

88

Celsius

23.9

24.4

25

25.6

26.1

26.7

27.2

27.8

28.3

28.9

29.4

30

30.6

31.1

How to Find
Percentage of
Saturation: Using a
straight edge, find
your water temperature (convert from
Fahrenheit if necessary using above
chart). Align with the
Oxygen mg/Liter
scale. The percentage
of saturation is on the
same line. For example, 5˚C with 10 mg/L
of oxygen aligns with
75% saturation, which
is your answer.

©2006 University of Wisconsin. This publication is part of a seven-series set, “Water Action Volunteers- Volunteer Stream
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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Level of Oxygen Saturation Chart

Transparency
Conversion Chart
Centimeters

Inches

0

Call your local Monitoring
Coordinator if you have
questions about sampling
or data entry.
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10

15

Water temperature C˚

<2.5

>240

6.4 to 7.0

2.5 to 2.75

240

7.1 to 8.2

2.76 to 3.25

185

25

30

n

tio

ra
atu

Approximate
NTU Value

<6.4

20

120

140

%S

100
80
60
50

8.3 to 9.5

3.26 to 3.75

150

9.6 to 10.8

3.76 to 4.25

120

10.9 to 12.0

4.26 to 4.75

100

12.1 to 14.0

4.76 to 5.5

90

14.1 to 16.5

5.6 to 6.5

65

16.6 to 19.1

6.6 to 7.5

50

19.2 to 21.6

7.6 to 8.5

40

21.7 to 24.1

8.6 to 9.5

35

24.2 to 26.7

9.6 to 10.5

30

26.8 to 29.2

10.6 to 11.5

27

29.3 to 31.8

11.6 to 12.5

24

31.9 to 34.3

12.6 to 13.5

21

34.4 to 36.8

13.6 to 14.5

19

36.9 to 39.4

14.6 to 15.5

17

39.5 to 41.9

15.6 to 16.5

15

42.0 to 44.5

16.6 to 17.5

14

Fahrenheit

44.6 to 47.0

17.6 to 18.5

13

Celsius

47.1 to 49.5

18.6 to 19.5

12

49.6 to 52.1

19.6 to 20.5

11

52.2 to 54.6

20.6 to 21.5

10

>54.7

>21.6

<10

40
30
20

Oxygen mg/L
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13
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16

How to Find Percentage of Saturation: Find the water temperature (convert from Fahrenheit if necessary using chart below) and oxygen
concentration that you measured. Then, using a straight edge, align the temperature with the oxygen concentration on the appropriate
scales above. The percentage of saturation is found at the point where the straight edge crosses the % saturation scale. For example, 5˚ C
with 10 mg/L of oxygen aligns with 75% saturation, which is your answer.

Temperature Conversion Chart
Fahrenheit

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

Celsius

.6

1.1

1.7

2.2

2.8

3.3

3.9

4.4

5

5.6

6.1

6.7

7.2

7.8

8.3

8.9

9.4

10

10.6

Fahrenheit

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

15.6 16.1 16.7 17.2 17.8 18.3 18.9 19.4

20

Celsius

11.1 11.7 12.2 12.8 13.3 13.9 14.4
71

72

73

74

75

76

21.7 22.2 22.8 23.3 23.9 24.4

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

77
25

15
78

79

80

81

82

83

84

25.6 26.1 26.7 27.2 27.8 28.3 28.9

85

86

29.4

30

87

20.6 21.1
88

89

30.6 31.1 31.7

For more information, call (608) 265-3887 or (608) 264-8948.
Download and print data sheets from

watermonitoring.uwex.edu/wav/monitoring/sheets.html
© 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.
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Habitat Assessment:
The Parts Equal the Whole

Why are we
concerned?

Time Needed: Equipment Needed:
30 minutes

— measuring tape
— markers/flags/ties for trees

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

— Habitat Check List

• Certain land uses affect habitat quality and
stream health.

— pen or pencil, clipboard

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

— watch with second hand/
stopwatch

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

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.

A stream with a healthy riparian
zone.

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).

Concepts in the Habitat Assessment

Infiltration

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.
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.

T

he 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.

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. Shortgrassed stream banks also provide poor habitat for
animals. Bare soil and pavement provide no buffering
action from runoff.

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.

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.

Riparian Zone
The healthy riparian zone is characterized by trees,
bushes, shrubs and tall grasses that help to buffer the
2

This diagram
shows a cross
section of a typical
streambank, demarcating the upper
and lower banks.
■

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.

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

This steeply
sloping bank
has obvious
and severe
erosion.

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 nearby 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
This stream has a
been pushed back.
gradually sloping
bank.
3

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 45degree angle. This type of
bank is very vulnerable to erosion.
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

Note the
presence of any
artificial
embankments.
This stream
has a fortified
concrete
embankment.
This rocky bottom stream has
lots of riffles —
fast, turbulent,
shallow water.
Note the size of
the boulders.

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.

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.

Poor stream bank
conditions can include
the loss of natural
plant cover. Erosion
A LUNKER structure.
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.

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).

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.

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
4

Point Bar where sand/silt
deposits are made.

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

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.

Rooted aquatic plants provide food and cover for
aquatic organisms. They can also indicate water quality 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.

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

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

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

This diagram represents a rocky
bottom stream
becoming embedded with sand. As
sand settles on the
streambed, spaces
between the rocks
fill up.
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When to be Wary of Water:

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

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:

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)

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 organic 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

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.

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

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

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.

©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 841B-97-003
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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Data Form for Transparency, Water Temperature, Specific Conductivity , Dissolved Oxygen, and Weather
Name:

Stream Sampled:

Location:
(City, State, Nearest road or intersection, other descriptor of site location)

Water Specific
Temp. Conductivity

Transparency

Site #

Site

# of
volunteers

Date

Date

Time

Photo
Taken

Rep. 1
(cm)

Rep. 2
(cm)

Average

Turbidity
Value (NTU)

Weather over the past two days:

°C

mS

Dissolved Oxygen
# plastic
# titration
measuring
drops
tubes

mg/L

Current Weather

%
Air Temp.
Saturation
°C

Weather Description

Current streamside observations/comments:

