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Clinton River Volunteer Honitoring

DATE: 4-29-93 TIME:10:45 Site 8
TEST LOCATION: Clinton River south of Crocker Street Bridge
behind Baron' s School of Besuty.

WEATHER CONDITIONS:¥Wind Speed 10-20 m.p.h.
Partly cloudy, varm, slightly breezy

TEST URITS TEST 0-value WEIGHING TOTAL

RESULTS FACTOR

(COL. A} (COL. B} (CoL.C) (CoL.D)
p1s 02 %Sat 85 92 17 15.64
FEC COL  col/100al 280 33 .16 5.28
pH units 8 85 Ll 9.38
BOD ng/1. .75 76 it §.36
TEUP deg C -.5 92 .10 8.2
TOT PHOS weg/l. 1.04 18 .10 1.8
RITRATES weg/l. 3.52 80 .10 8
TURBID { ) /Tt 1t 5.75 in 38 .08 3.04
TOT SOL  wme/l. 574 20 .07 1.4

OVERALL WATER QUALITY INDEX =62.07

Investigators__Mr. Winkler's 3rd h____
Yeather:___sunny_x_partly cloudy___cloudy___rainy

Air Temp_ oo _ oC

WATER APPEARANCE (Yes/Wo: A Lot/A Little)

Scum _ves___

Foams __no __

Muddy _yes___ STREAM BED COATING{Ves/No: A lot/A little)
Clear __no____ Green_yes s little
Tes {Brownish) _yes__ Orange to Red _no___
Milky___no_____ Yellowish __no____
Colored Sheen(oily)__yes_;ﬂ Black__no

Greenish __ves____ Brown__ves_____
Other {Describe) ____dirty____ Mome______

ODOR (Yes/Wo: Streng/Faint)

Rotten Egg _no._

Musty__yes faint__

Chlorine__no_.__

Chemical _no___ .

Other (describe below) _moldy wildew__

None_
Land use surrounding site: __X__homes _X__stores
_factories ___golf courses
faraing e __wo0ds _fields
_X__parks/rec
Stream survey section channelized: yes____ no_X_(down streas)
BANK:

good cover ____._
(more than 10% of bank soil covered by plants. rocks. and logs)
fair cover__X____
{30-70% of bank soil covered by plants. rocks. and 1ogs)
poor cover____.__
(less than 30% of bank soil covered by plants. rocks, and logs)
Is bank stabilized by artificial means? yes k. no___
(trucked in rocks__. chickenwire__. tires__, concrete
pieces__.logs_X_.
other______steel posts____ oo )
Bank stability _X_stable ___slightly eroded ___moderately _
eroded ___severely
erodedweud.5.bank undercut? ___yes ___no
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A NOTE TO THE TEACHER:

This manual was adopted from Stapp and Mitchell: A Field Manual to Water Quality
Monitoring (4th ed.) to provide an upper elementary-junior high level curriculum for students
involved in water quality monitoring. We highly recommend that you use the Mitchell and Stapp
manual as background for teaching with this material because of the wealth of information it
contains. It is a far more indepth document and incorporates much of the process in monitoring
that could not be included in this curriculum. The nine parameters discussed in the Stapp and
Mitchell manual are the same nine for which simplified and illustrated instructions appear in this
manual: dissolved oxygen, fecal coliform, biochemical oxygen demand, temperature, total
phosphorous, nitrate nitrogen, pH, total solids and turbidity.

Because of the varying levels of complexity in the tests, we have several recommendations
for you, the teacher. If you wish to provide students with a general introduction to water
chemistry and not get too involved with labor-intensive testing, then you could focus on the
dissolved oxygen, pH, temperature, and turbidity tests. These are simple to do, and
can be supplemented with catching benthic macroinvertebrates. The procedures for
catching and identifying benthic macroinvertebrates are discussed in the Mitchell and Stapp
manual. The hands-on fun that students have when catching aquatic insects is tremendous and it
can be taught alongside the four tests mentioned above. Students then can learn the association
between pollution and animals in the environment.

The fecal coliform test and total phosphorous tests are the most complex tests in the group
of nine parameters. If your students are particularly skilled, these tests would provide a good
challenge for them.

If you wish to introduce a holistic approach to understanding water quality issues, we
recommend that you incorporate a land use survey and stream walk as a part of your
program. This is well described in the Mitchell and Stapp manual, and can easily be made more
general for your class. This encourages students to use their senses while learning and reveals to
them the land-use patterns that contribute to pollution issues. There are other activities in problem-
solving in the larger manual that would interest your students also. If they are so motivated, we
encourage you to provide an opportunity for them to find solutions to water pollution either at
home, at school, or out in the community.

Lastly, we have appended some exercises that you may wish to use in the classroom. In
GREEN's experience, it is very important to familiarize younger students with both reading and
following instructions before taking them out to the river. Included in the appendix are a fun, but
memorable, exercise on following directions and then a testing rotation that will allow your
students to develop the monitoring skills needed in performing the tests listed above. A list of
equipment needs for each station in this rotation is included for your use.

We hope that you find this manual helpful and that your students enjoy their water studies.
If you have any suggestions or comments, we would love to hear them. Please send them to:

The GREEN Project

School of Natural Resources
University of Michigan

Ann Arbor, Michigan 48109-1115



DISSOLVED OXYGEN (D.O.)

Have you ever seen a fish or a small insect swimming
in a lake or aquarium? They need oxygen to live just
like we do! Unlike humans, the oxygen they breath is
dissolved in water. To breath underwater, fish and
other aquatic organisms use gills instead of lungs.
These gills breathe the oxygen dissolved in the water.
As you know, a fish out of the water will die because
it can no longer breathe.

w.,

WHY IS DISSOLVED OXYGEN IMPORTANT TO THE HEALTH OF FISH AND
INSECTS IN THE WATER?

Imagine living in a place with polluted air. As the air quality becomes worse, the health
of the people who live there becomes worse. The same is true in water. Clean, healthy
water has plenty of dissolved oxygen. When water quality decreases, dissolved oxygen
levels drop and it becomes impossible for many animals to survive. Some fish such as
trout require lots of dissolved oxygen. Others such as carp can live in low oxygen,
polluted water.

WHAT ARE THE SOURCES OF DISSOLVED OXYGEN IN WATER?
Much of the dissolved oxygen in water comes from the atmosphere. In areas with waves,

or where water tumbles over rocks, falling water traps oxygen and mixes it into the water.
Dissolved oxygen also comes from photosynthesis, the

process by which plants use sunlight to make food for
themselves and give off oxygen.

It is important to know that warmer water holds less
oxygen than cold water. Also, the time of year and many
other factors affect the amount of dissolved oxygen in
water. What do you think happens when trees are removed
from the banks of a river?

WHAT CAUSES DISSOLVED OXYGEN LEVELS IN WATER TO DROP?

The main reason is the presence of organic waste. Organic waste comes from something
living or that was once living. It comes from raw sewage in cities; runoff from rain and
melting snow from farms and animal feedlots; and natural sources like decaying aquatic
plants and animals, and fallen leaves in water.

Microscopic organisms, called decomposers, break down the organic waste and use
oxygen in the process. Two common types of decomposers are bacteria and protozoa.
More waste means more decomposers and more oxygen being used.




DISSOLVED OXYGEN TEST INSTRUCTIONS

TESTING FOR DISSOLVED OXYGEN:

Because dissolved oxygen levels change depending on the season, temperature, time and
weather, special care should be made to record these conditions.

It is best to sample away from shore and midway between the surface and the bottom,
especially in slow-moving and impounded (dammed) rivers. In free flowing rivers with
good mixing, any samples taken below the surface are good.

DISSOLVED OXYGEN (D.0Q.) TEST PROCEDURE
(Read the entire procedure before you start. Be sure to

wear goggles and gloves while doing the tests. Check off
each step as you go.) ‘

_____1. Lower the DO bottle with the stopper to about the
middle of the river and allow the bottle to fill with water.
Keep the stopper in the bottle until you lower the bottle to
the depth you want to sample. When the bottle is full with
no air bubbles, stopper it under water. Carry it to a
comfortable place near the river to conduct the test. If you
see an air bubble in your bottle, do this step over.

___ 2. Add the contents of pillow one and pillow two to
the DO bottle. You should work in teams so one person
holds the bottle and the stopper (don’t set the stopper down
- dirt will get on it and change the water sample), one
person cuts the pillows using the clippers and adds the

No air chemicals, and one person takes notes. Of course, you can
‘3‘,&5 take turns doing different tasks.

Before pouring the contents of each pillow, squeeze the
tops to open them as wide as possible. If you spill the
chemical on the sides of the bottle, swish the water around
without spilling it. Put the stopper back in. Be careful to
avoid getting air bubbles in the sample when you put the
stopper in. You can avoid this by tilting the bottle slightly
or by quickly putting the stopper in straight down. If you
get an air bubble, remove the stopper and put more sample
water in the top. Stopper the bottle again. Be careful,
though, because it will splash. Wash your hands and face

if you get this water on you.




Shake the bottle to mix the chemicals well. If air
bubbles form after you shake, pour the water out and
begin again. If there is oxygen present, the water will
turn brownish-orange.

3. Allow the sample to stand until the suspended
solids settle halfway. There is a line on the bottle to
show you the halfway point. When the top half is clear
shake again and wait for the same changes.

4. Add pillow three to the sample and shake. The
suspended solids will dissolve and the water will turn
yellow.

3. Pour the sample to the top of the measuring
tube, then pour this into the square mixing bottle. If
you keep the tube and mixing bottle in contact with
each other as you pour, the sample will not spill. Fill
the measuring tube one more time and pour this into
the square mixing bottle also.

__6. Now one person should swirl the sample while
another person adds the “PAO titrant” (special solu-
tion) one drop at a time. Count the number of drops it
takes to turn the sample from yellow to clear. Swirl
after every drop. Each drop equals 0.5 mg/liter of
dissolved oxygen. Record this information.

7. Measure the temperature of the river at the
same place and depth the sample was taken.

——_8. Use the chart on the next page to measure how
much dissolved oxygen the water contains. Draw a
straight line from the water temperature down to the
number of mg/liter of oxygen recorded in step 6. Read
the amount of dissolved oxygen (% saturation) from

the sloping scale where the line crosses it.
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FECAL COLIFORM

There are many creatures living in the water that are too small to see. Some of these are
tiny plants or animals. There are also bacteria. Fecal Coliform are a type of bacteria. Most
people think bacteria are unhealthy and make people sick. This is true of some but not all
bacteria. Fecal coliform bacteria are a healthy type of bacteria. They are found in all
warmm-blooded animals including humans and do not cause illness.

WHY TEST FOR FECAL COLIFORM IF IT IS A HEALTHY BACTERIA?
There are several reasons to test for this type of bacteria:

1. Waste water treatment plants where human
toilet water is processed may leak raw sewage
into rivers. Also, much animal waste is
, dumped into rivers. All animal waste has
&::° fecal coliform in it. This waste may come
0o from farm lots with cows or pigs.
O Cow®
2. When there are high levels of fecal coliform
in the water, other types of bacteria that do
cause illness may be present as well. These
other bacteria are harder to find, so fecal
coliform are tested instead.

K




3. Standards have been set for fecal coliform levels and how water can be used.

\

——— S—

FECAL COLIFORM TEST INSTRUCTIONS

TESTING FOR FECAL COLIFORM:

By filtering river water through a paper filter, bacteria will be trapped on the paper.
They will grow overnight fed by a sugar solution in a warm water bath. This will give
a count of the fecal coliform bacteria in the river. Collect the sample below the surface
of the water and in the current if there is one.

It is very important that this test be kept clean. Only open the filtration system

and dishes for a moment to work with them. You should otherwise keep every-
thing shut. Try not to cough or handle anything that you don’t have to.



FECAL COLIFORM TEST PROCEDURE

(Be sure to wear gloves and goggles. Check off each step after you have done it)

— 1. Gather all of your materials in front of you.
Find the forceps, the petri dish, and the disk of
absorbent pads. Dip the forceps in alcohol. Thenhold
the forceps over a flame to sterilize them.

2. Using the sterilized forceps, place an
absorbent pad in the petri dish. Be careful not to
touch the pad with your fingers or breathe on it.

____3. Find the little plastic tube of purple colored
sugar solution (this feeds the fecal coliform bacteria)
and open it. Squeeze itall overthe absorbent pad, but
do not touch the pad with the tube. Then close the
petri dish. Be careful not to touch the pad with your
fingers also.

— 4. Sterilize the forceps again with the alcohol
and flame. Find the filtration system and the sterile
filter paper. Have a friend open the filter paper packet
and hold it open so you can take the filter with your
forceps. You only want the white paper in the center,
not the blue pieces. Unscrew the filtration system and
place the filter paper with the grid lines up on the
round center circle. Be sure that the filter paper lies
flat with no wrinkles. Screw the filtration system
shut.

5. With the syringe, measure 10 ml of river
water. Swirl the sample bottle before drawing the
water into the syringe. Place the end of the syringe
into the open hole on the top of the filtration system.
Release the water sample into the top chamber. Swirl
the water over the filter to make sure the filter is
completely wet.



6. Find the suction pump (syringe with
rubber tubing) and attach to the filtration system at
one of the holes on the side. Pull the end of the
syringe slowly to draw the water through the filter.
A friend should hold the filtration system and swirl
the water over the filter while the water is being
drawn. Be sure all of the water s filtered through the
system.

——71. Sterilize the forceps again with the aicohol
and flame (this is the last time). Unscrew the top off
of the filtration system. Using the forceps, remove
the filter carefully. Place it in the petri dish that a
friend has just opened for you. Close the petri dish.

8. Find the small plastic waterproof bag, and
place the petri dish in the bag. Wrap up the ends of
the bag and twist it shut. Place the bag in a warm
water bath for 24 hours at 44.5°C. This lets the
bacteria grow in a warm place with the food found
in the sugar solution.

—— 9. The next day, take the bag out of the warm
water bath and remove the petri dish. Count all the
visible dark blue spots on the filter. These are fecal
coliform colonies. Any cream or grey colored colo-
nies are non-fecal coliform and should not be
counted.

10. After counting the colonies, multiply this
number by ten. Since you took only 10 ml of water
to sample, you want to match the standard measure-
ment of 100 ml.

# colonies x 10 = colonies /100 ml.

11. Check the box on page 6 and figure out
the best use for your water. Is it more than 100
colonies/100 ml, .or more than 1000 colonies/100
ml? How can that water be used? Does your value
seem high? What could the bacteria come from?




BIOCHEMICAL OXYGEN DEMAND (B.O.D.)

WHAT IS BIOCHEMICAL OXYGEN DEMAND?
BOD is the amount of oxygen needed by aquatic
animals to break down organic matter. The BOD test
helps determine the amount of organic waste in water.
The test measures the amount of oxygen needed by
decomposers to eat the organic waste. Since decom-
posers like bacteria use oxygen to break down organic
waste, more organic waste means more bacteria and a
bigger drop in oxygen.

WHERE DOES THIS ORGANIC MATTER COME FROM?

Organic Matter comes from Natural Sources such as leaves, algae, dead trees or fish and
Human Sources such as sewage, garbage, and sometimes industrial waste. Organic matter
from human sources is called organic pollution. The two categories include:

1) Point Sources - paper mills, meat-packing plants and other food processing buildings,
and wastewater treatment plants. These are called point sources because their waste enters
the water at one specific point.

2) Non-point Sources - storm drains carrying pet waste from streets and sidewalks;
illegal sewers flowing into rivers; and fertilizers, chemicals, and soil from farm fields
being carried by runoff into streams and rivers. These are called non-point sources be-
cause they cover large areas. It is not easy to locate exactly where this pollution comes
from. Nor is it easy to find where it enters the river.




HOW DO INCREASED NUTRIENT LEVELS CONTRIBUTE TO A HIGH BOD?
Nutrients, like Nitrogen and Phosphorus, help things grow. So high nutrient levels in the
water encourage plant growth. If more plants grow, more will die. When plants die, de-
composers eat them and consume oxygen. The dead plants provide more food for decom-
posers like bacteria which use up more oxygen.

HOW MIGHT A HIGH BOD AFFECT THE KINDS OF AQUATIC ORGANISMS?
Water that has high BOD and low dissolved oxygen causes the diversity of aquatic organ-
isms to decrease. Since decomposers consume dissolved oxygen, less remains for other
aquatic organisms. Fish and insects that need high levels of dissolved oxygen, like trout
and mayflies (a dinner item for trout), cannot live in this water. The few organisms that
can survive with less oxygen, like carp and sewage worms, will increase in number.

BIOCHEMICAL OXYGEN DEMAND (BOD)
TEST INSTRUCTIONS

TESTING FOR BOD:

This test measures how much oxygen bacteria use while eating organic waste over a five
day period. To do this, the amount of oxygen in the sample must be controlled. Do you
remember where D.O. comes from in the river? So, the sample must be collected, as in
the D.O. test, without any air bubbles. Then paint the sample bottle black or wrap it in
tape to keep light out.

Since this test takes 5 days, your teacher will collect the sample 5 days before the testing
day. You will do the B.O.D. test on your testing day using this water sample. This will
give an approximate answer at the same time the results of all the other water tests are
known.



BOD TEST PROCEDURE (Check off each step as you

[ o go. Don't forget your gloves and goggles).
e [
\ﬁif{ 1. Lower a stoppered DO bottle halfway between the
P surface and bottom of the river. Remove the top and let the

baj bottle fill with water. Put the stopper back in but make sure
there are no air bubbles present.

2. Place the BOD sample bottle in the dark and
incubate for five days at 68°F. If there is no incubator,
place the sample in a drawer that won’t let in light.

3. After five days, determine the DO of this sample
by doing steps 2 to 5 of the DO testing procedure.

| 4. You determine the BOD level by subtracting this
L o i DO level (the black bottle) from the original DO level.
: | _J

DO(original) - DO(five day) = BOD level

TEMPERATURE

HOW IS TEMPERATURE IMPORTANT TO THE HEALTH OF A RIVER?
Water temperature tells many things about the health of a river. Temperature affects:

1) Dissolved oxygen levels in water - Cold water holds more oxygen than warm water.

2) Photosynthesis - As temperature goes up, the rate of photosynthesis and plant growth
also goes up. More plants grow and more plants die. When plants die, decomposers
eat them and use oxygen. So when the rate of photosynthesis increases, the need for
oxygen by aquatic organisms increases.

'3) Animal Survival - Many animals need certain temperatures to live. For example,
stonefly nymphs and trout need cool temperatures. Dragonfly nymphs and carp can
live in warmer water. If water temperatures change too much, many organisms canno
longer survive.

4) Sensitivity to toxic wastes and disease - Wastes often raise water temperatures. This

leads to lower oxygen levels and weakens many fish and insects. Weakened animals
get sick and die more easily.



=22
\

o o SR ah ] s SN L.!
T L= Fpeonme i B
iz .9 o 1 &‘
i Ak H ST
Wi =Y b
O ‘."4
O ! A P e

g ‘,

[ZR

¥y l = \T ‘1;;"”
@" \!4"‘:" (N

1 g
5 11
o[V ..

Therma,[ Po“Ufl'Of\

" Natural state

HOW DO HUMANS AFFECT RIVER TEMPERATURES?

In the summer, the sun heats up sidewalks, parking lots and streets. Rain falls on these
areas, warms up, and runs into the river. Water is also used by factories and stations that
generate electricity to cool their processes. Warm water enters the river, raises the
temperature of the downstream area and changes oxygen levels. These are forms of
thermal pollution. Thermal pollution is one of the most serious ways humans affect rivers.

Cutting down trees along the river banks also raises water temperature. Trees help shade
the river from the sun. When they are cut down, the sun shines directly on the water and
warms it up. Cutting down trees also leads to erosion. When soil from the river banks
washes into the river the water becomes muddy (turbid). The darker, turbid water captures
more heat from the sun than clear water does. Even murky green water with lots of algae
will be warmer than clear water.

TEMPERATURE TEST PROCEDURE
(Check off each step as you go. Remember
gloves and goggles.)

1. Atthe sampling area, lower the thermome-
ter four inches below the surface. If possible, test
the temperature in an area where the water is

flowing. Estimate the degree of shading from trees
orbushes and the current speed where you measure Ylindhes
the temperature. Write this down here:
Degree of shading ~
./

Current speed (Circle one):

Very fast ~ Fast  Steady Slow Very slow



2. Keep the thermometer in the water for
approximately one minute so you get an accurate
measurement.

3. Record your measurement in degrees
Centigrade.

4. Conduct the same test approximately
one mile upstream as soon as possible. Use the
same thermometer to control for differences be-
tween the two locations. Choose a portion of the
river with roughly the same degree of shade and
current velocity as in step 1.

5. Note the difference between the up-
stream and downstream results. Record the dif-
ference between the two tests. What does the
temperature difference tell you?

TOTAL PHOSPHORUS

WHAT IS PHOSPHORUS AND WHERE IS IT FOUND?

Phosphorus (foz-for-us) is a nutrient found in all living things. It is also a mineral in
nature. Both plants and animals have phosphorus in their bodies. Itis in most of the foods
we eat. Whenpeople buy fertilizer for their gardens, they use nutrients such as phosphorus
to help plants grow.

Some types of phosphorus are used for other purposes. Phosphorus is sometimes put into
laundry detergents to clean clothing. In some states, this is no longer allowed.

WHAT EFFECT DOES PHOSPHORUS HAVE ON RIVERS?

Scientists believe that when too much phosphorus enters a rivers or lake, plants grow
more. Tiny plants like algae use the phosphorus to grow. Other plants that live on the
surface and bottom use phosphorus also. When plant growth increases, the water turms
pea-green and becomes cloudy. The green color comes from the tiny floating plants.



Too many plants living in the water can lead to some bad results. When these plants
die (which, in the case of tiny plants or algae, is very often), they sink to the bottom.
There, bacteria decompose the dead plant parts. They use up most of the oxygen in the
water. They actually use more oxygen than the amount added by the plants through pho-
tosynthesis. Therefore, too many plants in the water from too much phosphorus leads
to less oxygen.

This is what happens when too much phosphorus enters the water:

Phosphorus enters the water

Plants take up the phosphorus and grow too well

Smaller plants (algae) die and sink to the bottom

Bacteria at the bottom decompose the dead plants, using up oxygen in the process
Oxygen levels drop, killing fish or aquatic insects ‘
Phosphorus continues to enter the water

The cycle continues.

A S ath ol M

WHERE DOES THE PHOSPHORUS COME FROM?

Phosphorus enters the water from a number of places. It is found when human and
animal wastes are flushed into waterways, either from poorly treated sewage, broken
pipes or runoff. Some industrial wastes also carry phosphorus into the water. When-
evertrees and grass are removed from an area, soil erodes into waterways carrying phos-
phorus also. Fertilizers used at home on lawns and on farm fields carry much of the
phosphorus in the fertilizer into streams when it rains.

Too much phosphorus affects rivers less than lakes or ponds. Since rivers flow, the
phosphorus is carried downstream. Lakes do not flow like rivers but trap nutrients
instead. Therefore, high levels of phosphorus are more serious in lakes and ponds.

Sourees OF WUTRIENTS CAUSIMG
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TOTAL PHOSPHORUS TEST INSTRUCTIONS
Itis very important to use rubber gloves and goggles when doing this test.

TOTAL PHOSPHORUS TEST PROCEDURE
(check off each step as you go.)

___1. Find one of the square mixing bottles, fill
it with river water to the 20ml mark. If the wateris

too dirty, filter it first with one of the filters.
/7
@ 2. Pour the water sample into a clean 50ml
; Erlenmeyer flask (round bottomed bottle with a
er

narrow neck).

____3. Using the toenail clippers, open the
powder pillow and add it to the water in the flask.

(— Then add 2ml of the sulfuric acid.
Q
= —4. Set up the stove to boil the water. This
should be done by an adult.
ad gﬁ%piuw 5. Boil the sample for 30 minutes, adding
| (two dmw% demineralized water occasionally to keep the

volume near 20 ml. Be certain not to bring the
amount of water above the 20 ml mark near the end
of the 30 minute period. Donotboil to dryness. This
is a good time to think about the land uses around
you along the river. Do you think any of these land
uses may contribute phosphorus to the water?

6. Allow the liquid to cool.

— 7. Add 2 ml of 5N sodium hydroxide solution
by filling the dropper exactly to the 1 ml mark two
ol =\ times and dripping it into the flask.

____8. Pour the sample in the flask back into the
square mixing bottle with the 20 ml mark. If the
amount is less than 20 ml, add demineralized water
to bring the amount back up to 20 ml.




—__9. Using the toenail clippers again, open up the

phosphate reagent powder pillow, add the powder
and swirl to mix. This should be done as soon as the
sample is ready.

—— 10. Allow two minutes for the color to appear.
If phosphate is present in the water, a blue-violet
color will develop. The colorshould be checked after
two minutes, but not more than 10 minutes after the
pillow was poured into the sample.

11. The black box with the color disk inside is
then used to compare colors. What is your level of
phosphorus? Does this seem high to you? What do
you think may be contributing phosphorus to the
water if your level is high?

NITROGEN

WHAT IS NITROGEN? ,
Nitrogen is one of the most common elements in the world. All living plants and animals

need it to build proteins. Nitrogen and phosphorus are both nutrients. They can be found
in plant fertilizers.

WHERE DOES NITROGEN COME FROM?

Nitrogen may come from fertilizers or from human or farm animal wastes. In some cases,
house septic systems in rural areas leak waste into the ground. This waste should be
filtered by the soil around the septic system. However, this does not always happen.
Therefore, groundwater can become polluted by nitrogen in the waste water. High levels
of nitrogen may make some people sick, especially young babies. This happens to people
who drink directly from groundwater wells where the water has too much nitrogen.

WHAT HAPPENS WHEN NITROGEN ENTERS THE WATER SYSTEM?
Because nitrogen is a nutrient like phosphorus, its effects are almost the same. Like
phosphorus, extra nitrogen in water leads to rapid plant growth. The tiny plants grow
quickly and then die. They sink to the bottom of the water where bacteria decompose
them. This uses up oxygen and creates a biochemical oxygen demand (BOD).



NITROGEN TEST INSTRUCTIONS

TESTING FOR NITROGEN: all glassware must be cleaned with dilute HC] and rinsed
with demineralized water - do not rinse with distilled water, it contains chemicals which
will interfere with the tests. ‘

This test involves the handling of heavy metal waste which s toxic. A toxic waste jarmust
be kept for all liquid waste. This waste jar must be disposed of through a university or
another place with the ability to handle such waste properly.

NITROGEN TEST PROCEDURE
Check off each step as you go. Remember your
gloves and goggles.)

1. Fill one of the color viewing tubes to the
mark with the sample water. Stopper the tube and
shake vigorously. Empty tube and repeat.

2. Fill the color viewing tube to the mark
with the sample.

3. Use the toenail clippers to open pillow
#1. Add the pillow powder to the sample in the test
tube. Put the stopper back on the test tube, and
shake it vigorously for three minutes. Then let the
sample stand without moving it for 30 seconds.




You may see some particles of metal sink to the bottom
of the tube. This is cadmium, a heavy metal considered
a toxic waste.

_____ 4. Find the other color-viewing tube and pour
the sample that you just shook into the second tube. Be
sure to leave the metal particles in first tube instead of
pouring everything into the second tube. This is the
cadmium waste that must be put in the waste jar.

5. Using the clippers again, find pillow #2.
Open one and pour the powder into the sample. Put the
stopper on the tube and shake for 30 seconds. If ared
color develops, then nitrogen is present in the water.

_____6. Place the tube in the top right hole of the
comparator. Put some fresh river water in the other
tube and place it in the outside hole on the comparator
box for comparison. Let the sample sit 10 minutes but
not more than 20 minutes. Then read your results
through the black box by holding the box up to a light
source and reading through the window. Rotate the
disk in the box and match the colors. What do you
think will be the results? Do you see any land uses that
may contribute nitrogen to the river?

7. Rinse the cadmium metal from the other tube
well. All waste water is to go into the waste jar.

8. Then pour river water into the tube that you
have just cleaned to the mark. Place this tube in the top
left opening of the comparator.

— 9. Hold the comparator up to the sky, or the
window, and rotate the disk until the color on the disk
matches the color of the liquid in the tube. Read the
milligrams per liter of nitrogen, then multiply the read-
ing by 4.4 to have the results read as milligrams per
liter nitrate (NO,), another form of nitrogen.




pH

WHAT DOES pH MEASURE?

pH measures the acidity of water. For example, lemons, oranges, vinegar are high in acid
(“very acidic”). Acids can sting or bumn, which is what you feel when you eat some kinds
of fruit and there’s a sore in your mouth. :

pH is measured using a scale from O to 14.
A pH of 7 is neutral and is used as a
reference point. Pure water has a pH of 7
and is considered neutral. From 7 down to
0 the water becomes more acidic. From 7
up to 14 the water becomes less acidic. The

{Kaline
s e o e ot U
the c\u\Km\'mﬂ

number. So a pH of 5 shows an acid ten onkd it
times stronger than one with a pH of 6. sludge-

In the U.S., the pH of natural water is usually
between 6.5 and 8.5. pH can vary, however, due
to pollution from automobiles and coal-burning
power plants. These sources of pollution help
form acid rain. Acid forms when chemicals in
the air combine with moisture in the
atmosphere. Itfalls toearthas acid rain or snow.
As a result, many lakes in eastern Canada,
northeastern U.S., and northern Europe are be-
coming acidic. This has become an interna-
tional problem. Air pollution from one country
easily crosses borders where it falls in the form
of acid rain or snow.

WHY IS pH IMPORTANT?

At extremely high or low pH levels (for
example 9.6 or 4.5), the water becomes
unsuitable for most organisms. Some fish, like
the brook trout, are very sensitive to pH change.
If pH changes even slightly, they will die. Very
young fish and insects are also very sensitive to
changes in pH.




The following is a range of pH levels which supports life:

MOST ACID NEUTRAL MOST BASIC
6ot 2 3 4 5 6 7 8 9 10 11 12 13 14

BACTERIA 10eeececessscocsenscsacsscsassscncsssssscssesell0
PLANTS (algae, rooted, etc.) 6.5ceccsesccscccccsesl2l
SNAILS, CLAMS, MUSSELS 7.0 ¢ 00690

BASS, BLUEGILL, CRAPPIE 6500 e0e85

LARGEST VARIETY OF ANIMALS 6.5, , 7.5
(trout, mayfly nymphs, stonefly
nymphs, caddisfly larvae)

CARP, SUCKERS, CATFISH 6.0 ¢ ¢4 9.0

pH TEST INSTRUCTIONS (Check off each step as you go)

1. Fill both viewing tubes with
sample river water to the first line.

2. Add six drops of pH indicator solution
to one tube and swirl to mix. This is your prepared
sample.

3. Place the tube of prepared sample into
the right opening (the one nearest the center) of the
comparator wheel. Place the other tube in the left

opening.

4. Hold the comparator wheel up to the
light. Rotate the wheel until the color wheel
matches the color of the prepared sample. When
the colors match, the pH value of the sample can
be read through the window.

5. Wash your hands when the pH test is
completed.




TOTAL SOLIDS

WHAT ARE TOTAL SOLIDS?

Have you even noticed a spot left on a glass after it has been washed? After the water
evaporated, tiny particles were left on the glass. These are the total solids found in the
water.

The total solids test measures the suspended and dissolved particles in water. Water can
hold many substances. When water is filtered, the suspended solids are trapped in the
filter. The remaining particles pass through because they are dissolved in the water. Total
solids measures both the dissolved and suspended particles in water.

Dissolved substances can include minerals such as calcium, nitrogen, phosphorus, iron or
others. Some of these minerals are essential for life in the water. Suspended solids can
also include plankton, industrial wastes, sewage, and soil particles from runoff.

WHERE DO TOTAL SOLIDS COME FROM?

The sources of total solids vary. Road salt from urban runoff and fertilizer runoff are both
common. Phosphorus and nitrogen from sewage treatment plants add to total solids.
Decomposed leaves and suspended soil particles are a bigger problem in rural areas and
where erosion is high.

lezzd Dissved dsubances camt be fitered.
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- HOW DOES THE LEVEL OF TOTAL SOLIDS AFFECT WATER QUALITY?
High levels of total solids can decrease water quality. Since the particles in the water
absorb heat from the sun, high total solids will raise the water temperature.

The suspended particles can clog fish gills and smother the bottom life also. Low levels

may also decrease water quality by limiting the growth of aquatic life. Low levels may
show a lack of nutrients needed for aquatic plants to live.



TOTAL SOLIDS TEST INSTRUCTIONS

Collect your water sample from the middle of the river or as far from the
shore as is possible. Try to take the sample midway between the surface

and river bottom if possible.

TOTAL SOLIDS TEST PROCEDURE
(check off after each step)

1. Pour your sample water into a bottle
that holds at least 100 ml of water. Remove any
large floating particles or submerged masses
from the sample.

2. This bottle will be taken to a labora-
tory that has the correct scales and oven to
evaporate the water.

In the laboratory: First, a 300 ml beaker (jar)
will be cleaned and dried. Then it will be
weighed to get its empty clean weight. Nextthe
river water will be poured into the beaker. The
jar that held the river water will be rinsed with
distilled water. This is done to make sure thatall
of the matter has been emptied from the jar into
the beaker. The total amount of water should be
at 100ml.

During the next step the beaker will be putin an
oven to completely evaporate the water. After
the water is evaporated, the beaker will be
weighed again. The total solids left in the
beaker should increase the weight of the jar.

The final step will be to determine the weight of
the total solids. This is done by subtracting the
empty weight of the beaker from the evaporated
total solid weight. This will give the final
weight of the total solids.

Weight - Weight __ =Wt

{with evaporated solids) *(1otal sclids)

Ful 100 mi
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TURBIDITY

WHAT IS TURBIDITY?

Most people have seen how rivers turn brown after a heavy rain. Soil particles carried by
rain causes this to happen. This is called turbidity. In general, high turbidity means poor
water quality.

WHAT DOES TURBIDITY DO TO THE WATER?

Turbidity is the murkiness in water that blocks sunlight from reaching the bottom in
shallow water. The water color can change depending on what is floating in the water.
If it is brown, soil particles from erosion are present. If it is green, algae, or tiny floating
plants are there.

When the water is turbid, floating
particles absorb heat from the sun
and raise the water temperature.
This lowers the oxygen levels in
the water limiting the ability of fish
and insects to survive there.
(Remember - warm water holds
less oxygen than cold water).

Another effect is that the floating particles may clog fish gills. When these particles sink,
they can smother and kill fish and aquatic insect eggs laid on the bottom. Turbidity can
also limit plant growth. This happens when sunlight cannot reach the plants' leaves.

TURBIDITY TEST INSTRUCTIONS
(Check off each step as you go)
Materials: Secchi Disk with marked-off foot-long sections on the rope

1. Lowerthe disk from a bridge, boatordock

[ ﬁg @,ﬁj into the water until it disappears. Record the number
o \:_'f‘,’,',' ~ of feet and inches on the rope that the Secchi disk is
— below the surface of the water. (The disk should go
— straight down into the water and not be swung out by
— ] the current. If the current is strong, add another
weight to the disk so it will not swing out as easily.)
. 2. Drop the disk further, }1ntil it.disappears.
= ) Thenraise ituntil you can see the disk again. Measure
_ the number of feet and inches on the rope that the disk

e has been lowered into the water.

M




3. Add the results of step 1 and - o
step 2 and divide by two. This is your ( Dpo"g
turbidity level. If you think that your water —— CUJ/
is turbid, what could be causing this? What A
do you see happening on the land that S~
would make the water turbid? —
SUMMARY

By now you know that water quality depends on many different factors. Dissolved
oxygen, BOD, pH, turbidity, fecal coliform, phosphorus, nitrogen, total solids and
temperature can all be measured to determine the health of rivers, lakes, streams, and
ponds. Understanding how each of these affects water quality will help you learmn more
about how people can change natural aquatic systems.

As you read through this manual, you may have noticed that many of the measurements
seem similar to each other. Nitrogen and phosphorus, total solids and turbidity, and
dissolved oxygen and BOD are all paired when analyzing water quality. In fact, all of
these factors are linked together. Changes in any one will change the others as well. For
example, the addition of raw sewage to a river will raise the fecal coliform count, add
nitrogen and phosphorus, lower dissolved oxygen and increase BOD, add total solids and
make the watermore turbid, raise the temperature, and possibly change the pH of the river.
By measuring changes in each of the tests presented here, you can learn how rivers are
changed by what humans do to them.

This manual shows how water quality can get worse or improve. You can use your
understanding of water quality testing to help clean up rivers, lakes and streams and keep
them from being polluted in the future.



APPENDIX



Following Directions
This is a test to see how well you can read and follow directions. Read all of
the directions first, and when you know you have finished the test, put your pen or
pencil down so we will know you are done.
1. Put your name in the upper right hand corner of this page.
2. Write your age in the upper left hand corner of this page.

3. Draw a small square on the back side of this sheet.

4. Add 1+2+3+4+5+6+7+8+9 together. Write your answer in the box you just drew
on the back.

5. Write the name of the street that you live on in the lower left hand corner of this
page.

6. Circle the word "directions” every time you find it in the paragraph.

7. Write the word "follow" backwards in the lower right hand corner of this page.

8. Draw a picture of your favorite food here:

9. Fold the top corners of this page down.

10. Write the name of the US President on this line:

11. Draw 5 stars along the left hand edge of this page.

12. Use your pen or pencil to trace your hand on the back of this page.

13. Fold this page in half on the dotted line.

14. If you buy something that costs 73 cents and you pay $1.00, how much change

should you get back? Write your answer on the line:

15. Now that you have read all of the directions, just do #1 and #2, and do not do
anything else.



Test Skills Rotation
Station 1. Temperature

At this station you will be practicing skills related to water temperature. Write
your answers on your worksheet on the correct lines.

a. What is the temperature of the water in degrees F?
b. What is the temperature on the water in degrees C?

Sometimes you will want to check if the water temperature in a river is changing
as it flows past your test site. If there is thermal pollution in your area, would
you expect the temperature to be increasing or decreasing?

Look at the information below and decide if the water temperature is increasing
or decreasing, and what is the difference in degrees C.

upstream downstream
C 12 degrees C 9 degrees C
d. 11 degrees C 14 degrees C
e 9 degrees C 10 degrees C
f 13 degrees C 8 degrees C

Station 2. Filling the Dissolved Oxygen Bottle

In the dissolved oxygen test its is very important that you do not allow any extra
air to mix wit the water sample that you are testing. At this station you will
practice filling the dissolved oxygen bottle with water, and make sure that there
are no air bubbles trapped inside it. Follow these steps carefully:

Put the cap on the bottle.

Hold the bottle underwater.

Remove the cap and allow the bottle to fill with water.

Tap the sides of the bottle to make sure there are no bubbles.

Put the cap back on the bottle while it is still underwater.

Take the capped bottle out of the water.

Slowly turn the bottle upside down to check for bubbles (be sure to hold the
cap!)

If there are any bubbles, pour out the water and start again with step #1.
When you are finished, pour the water back into the bucket and let someone
else in your group try it.

NGk WM

0 oo



Station 3. Adding chemicals from a foil packet

In the Hach testing kits you will be using, chemicals come packaged in a small
foil packet. At this station you will practice opening a packet and adding its
contents to a small bottle. Its important that you learn to add all of the chemicals
in the packet to the bottle and that you don't spill any. You will practice with
coffee creamer packets, so that expensive chemicals aren’t wasted in practicing.

1. Holding the packet in one hand and tap the top side (with a pendil if that's
easier) to get all the chemicals to fall to the bottom.

2. Open the top corner of the packet with scissors.

3. Squeeze the packet gently so that the opening is O-shaped.

4. Place that O-shape over the top of the bottle and use a pencil to tap the
chemicals into the bottle. Tap until no more chemicals come out and then
tap hard a few more times to make sure it has all come out and gone into the
bottle.

5. If you spilled any chemicals, go back to step #1 and try again.

e e e e e e e e o i e S e e e . ——————_— — . . o o o . . o S o et e

Station 4. Using a graduated cylinder

At this station you will practice using a graduated cylinder. When you want to
know how much of a liquid you have in your cylinder, you must make sure that
you eye is level with the surface of the liquid. Look at the pictures below, and
then check to see how much liquid is in this graduated cylinder. Write your
answer on the worksheet.

Station 5. Filling a vial to a line

In some test you will be asked to fill a vial up to a line with a liquid. At this
station you will practice this skill.

1. Pour the water from the beaker to fill the vial to the line.



2. To check that you have exactly the right amount of liquid, remember to look
with your eye at the same level as the surface of the liquid.

3. Add more water to pour some back in the beaker if you need to.

4. When you are finished, pour all of the water back into the beaker and let
someone else from your group try.

Station 6. Mixing and allowing a precipitate to settle

In some tests you will be asked to mix something by inverting it (turning it
gently upside-down several times). Then you may need to let a precipitate settle.
A predipitate is the solid matter that separates out and usually settles to the
bottom of a liquid.

1. Invert this bottle several times and then set it on the table.

2. Watch for a precipitate to settle into the bottom half of the bottle.
3. Then have another member of your group try it.

4. Why does the precipitate settle to the bottom?

Station 7. Anything missing???

Before you start any of the water tests, you should always check to make sure that
everything you will need for the test is in the kit. Using the pictures to help you

identify things, check to see if anything on the list below is missing from this test
kit. Answer the questions on your worksheet.
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Station 8. Anything Missing??

Here is another test kit. Using the pictures below to help you identify things,
check to see if anything is missing from this kit.
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Station 9. Color Comparator

In two of the tests you may be doing, you will be asked to compare the color of a
liquid to the colors of a color comparator like the one at this test station. Find the
color on the comparator that most closely matches the color of the water in the
tube, and then write the number of that color on your worksheet.

Station 10. Eye dropper

In some tests you will be using an eye dropper to add drops of different chemicals
to your water sample. When you use the dropper, make sure you hold it straight
up and down so that all the drops are the same size. It is important that you
count the drops carefully, and swirl the liquid after each drop that you add. At
this station you will practice using the eye dropper and counting the drops.

1. Fill the jar to the line with water from the bucket.

2. Add one drop of dye to the water and then swirl until the dye is completely
mixed with the water.

3. If the color of your water is the same as our sample, stop.

4. Otherwise, keep adding one drop at a time until your water sample is the
same color as ours. Remember to count your drops, and make sure you swirl
it after each drop is added.

5. How many drops did it take to match our color? Write the answer on your
worksheet.

6. Pour your water into the waste bucket, but leave the bucket with clean water
in it alone.




Test Skills Rotation Worksheet

1. Temperature answers: a) degreesF  b) degrees C
increasing/decreasing temperature difference
c.
d.
e.
f.

4. Graduated Cylinder: How much liquid is in the cylinder?

7. Anything missing? NO YES If yes, what?

8. Anything missing? NO YES If yes, what?

9. Color comparator: number of color that most closely matches:

10. Eye dropper: How many drops did you use to match our color?

Test Skills Rotation Worksheet

1. Temperature answers: a) degreesF  b) degrees C
increasing/decreasing temperature difference
c.
d.
e.
f.

4. Graduated Cylinder: How much liquid is in the cylinder?

7. Anything missing? NO. YES, If yes, what?

8. Anything missing? NO YES If yes, what?

9. Color comparator: number of color that most closely matches:

10. Eye dropper: How many drops did you use to match our color?



Test Skills Rotation Exercise Notes for the Teacher

In order to make this easier to set up in the classroom, we have compiled a list of
the equipment that you will need for all 10 stations. Because we recommend that
students wear rubber gloves out in the field on sampling day, you my also choose to
get them in the habit of wearing them during this exercise.

Station 1:
Station 2:
Station 3:
Station 4:
Station 5:
Station 6:

Station 7:

Station 8:

Station 9:

Station 10:

-thermometer with both °C and °F marked

-container of water

-D.O. bottle

-large container of water to dip a D.O. bottle into (bucket, aquarium, etc.)

-packets of non-dairy coffee creamer with foil lining (2 per student)

-small bottle (a D.O. bottle would be good)

-a graduated cylinder filled with liquid (clear, colored liquids are easier to
measure than colorless)

-test tube from a Hach pH kit

-a beaker

-you need to take your Hach Dissolved Oxygen test kit and follow the
first few steps of it, to the point where a precipitate is formed.

-a Dissolved Oxygen test kit, with something missing (you could have it
missing the D.O bottle, since it is needed in so many stations above--
then again, that might be too obvious!)

-a pH test kit, with everything there (including a color wheel inside the
comparator).

-a pH kit color comparator

-a test tube with an aqueous solution of base or acid in it (add some
lemon juice to water, for example, or drop just a bit of sodium
hydroxide in some water), to which you have added 6 drops of
indicator solution.

-a bucket of water

-a jar

-vegetable dye that can be accessed with a dropper

-a dropper

-a water sample in a sealed jar (it'd be good if it were the same size as the
other jar) to which you have added dye

. -a waste bucket, marked “waste?”

Go through the stations yourself before having the students go through them so that
you have recorded the answers to the questions asked on the worksheet. The answer
to the question asked at Station 1—"If there is thermal pollution in your area, would
you expect the temperature to be increasing or decreasing?”—is increasing. The
answer to the question asked at Station 6—"Why does the precipitate settle to the
bottom?”—is because its heavier.
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4-H Marine Project

A series of units about water, water pollution and aquatic ecology designed for independent study
by youth ages 9-14. Leader guides also available. Barry Fox, Extension Specialist, Virginia
Cooperative Extension Service, Box 9081, Virginia State University, Petersburg, VA 23806
(804) 524-5964

Adventures in Water Eudation

Grades K-3. 28 activities in science, social studies, language arts, groundwater, the water cycle,
pollution and solid waste. $11.00 The Ecology Center of Ann Arbor, 417 Detroit Street, Ann
Arbor, MI 48104 (313) 995-5888

Alaska Oil Spill Curriculum (1990)

Three sets of curriculum ideas: K-3 ($5.00), 4-6 ($5.00), and 7-12 ($7.50), focusing on oil spills,
their effects on ecosystems, oil cleanup and preventive measures to mitigate oil spills. The upper
levels include information on alternative energies and decision making processes. William Sound
Science Center in conjunction with Prince William Sound Community College, Box 705,
Cordova, Alaska 99574 (907) 424-5800

Always a River

Grades K-12. A curriculum investigating the Ohio River and its importance to the states through
which it flows. Order No. AWBERC-91-09. Free. US Environmental Protection Agency, Office
of Research and Development, Publications Office (CERI), 26 West Martin Luther King Bivd.,
Cincinnati, OH 45268 (513) 569-7563

American Water Works Association Curriculum

Activities and booklets for grades 1-3, 4-6, 7-9, covering water and its uses. The upper levels also
focus on: treatment plants, groundwater, water cycles and supply and demand of water. Kim
Knox, Manager of Youth Education, American Water Works Association, 6666 West Quincy,
Denver, CO 80235 (303) 794-7711

Aquatic Activities
Grades 6-8. 12 different water related activities. $3.00/set. New York Sea Grant Extension, 21
South Grove Street East Aurora, NY 14052

Aquatic Project Wild

Grades K-12. Series of programs and activities focusing on water resources and habitats.
Activities can be used singly, sequentially or in clusters. materials are available in conjunction with
a formal training session. For information on training sessions, contact Project WILD
Headquarters, Aquatic Project WILD, P.O. Box 18060, Boulder, Colorado 80302

(303) 444-2390.
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Water Curriculum Materials: K-12

California Water Problems

Grades 7-12. Series of three role-play scenarios designed to give students first-hand experience at
working out solutions to real-life problems involving the management of CA's water. Ideal for
either a social science class studying management of natural resources or a science class studying
the interaction of man and the environment. $15.00 (+$1.50 shipping) for a classroom set,
including lesson plan book, Colorado River Guide and Map, Guide to the Delta, Guide to
Agricultural Drainage, and CA Water Systems Poster. Water Education Foundation, 717 K Street,
Suite 517, Sacramento, CA 95814 (916) 444-6240

California Water Story

Grades 4-6. An upper elementary unit of study to accompany the California Water Map. A
multidisciplinary approach to teaching about water as one of California's most important resources.
$15.00 (+ $1.50 shipping) for a classsroom set, including lesson plans, CA Water Map, poster,
stickers, and filmstrip and tape "The CA Water Story". Water Education Foundation, 717 K
Street, Suite 517, Sacramento, CA 95814 (916) 444-6240

Coloring Fun for Little Water Users

Grades K-3. This coloring booklet features AWWA's fun "water drop” character who offers
clever advice on how to conserve water. $0.26/each. American Water Works Association,
Member Services, 6666 West Quincy Avenue, Denver, CO 80235-9913

(303) 794-7711

Earth: The Water Planet

Grades 6-8. A manual of informal activities and instructional methods to examine how water
shapes our planet and our daily lives. $18.50 + $3.50 ship. Sandy Aldridge, The National Science
Teachers Association, 1742 Connecticut Avenue NW, Washington, DC 20009 Stock #PB-76;
(800) 722-6782

Environmental Adventures v

Grades 4-6. Seven full-color illustrated booklets with corresponding teacher's guide, featuring
hand-on activities. $.50/each or $5.50 for a complete set sample. Soil and Water Conservation
Society, 7515 NE Ankeny Rd., Ankeny, IA 50021-9764. (800) THE SOIL

Field Manual for Monitoring Water Quality: An Environmental Education
Program for Schools

Grades 7- adult. An interdisciplinary curriculum focusing on how to measure and monitor water
quality with students (6th Edition). ($9.95). Mark K. Mitchell and William Stapp, 2050 Delaware,
Ann Arbor, Michigan 48103 A version in Spanish is available for $9.00 plus postage from
GREEN, 216 S. State St., Ann Arbor, MI 48104. (313) 761-8142

Gee-Wow! Adventures in Water Education

Grades K-6 and easily adapted to upper elementary classrooms. Twenty Eight activities focusing
on the water cycle, groundwater, pollution, recycling, and solid waste. $11.00 + 10% shipping
charge (+ tax if ordering in MI). The Ecology Center of Ann Arbor, 417 Detroit Street, Ann
Arbor, Michigan 48109, (313) 995-5888

GREEN Cross-Cultural Partners Activities Manual

This manual contains 29 activities designed to increase cross cuitural understanding. The manual
is designed for use in an intercultural watershed monitoring program, but can easily be used on its
own. $10 plus postage. For information on participating in the GREEN Cross Cultural Partners
Program, or to order the manual, contact GREEN, 216 S. State St., Suite 4, Ann Arbor, MI
48104 (313)761-8142
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Water Curriculum Materials: K-12

GREEN Directory of Participants

This listing of participants around the world serves as a networking tool to promote communication
and the sharing of ideas within the Global Rivers Environmental Education Network. $7.50 plus
postage. GREEN, 216 S. State St., Suite 4, Ann Arbor, MI 48104 (313) 761-8142

Green Guide

A catalogue of free and inexpensive educational material on a variety of environmental subjects,
featuring over 470 teaching aids on 67 subjects. Item # 220. $8.00 ( Sierra Club member $6.00)
Sierra Club, Department SA, P.O. Box 7959, San Francisco, California 94120.

Groundwater Study Guide

Grades 6-9. This guide incorporates an interdisciplinary (science, health, and social studies)
approach to groundwater contamination. Publication #PUB IE-004 (90)REV. $10.50 includes
shipping. Free. Wisconsin Department of Natural Resources, Document Sales, P. O. Box 7840,
Madison, WI 53707-7840 (608) 266-2621

Groundwater: A Vital Resource, Student Activities
Carol Davis, Water Management Library, Tennessee Valley Authority, 1101 Market St., Haney
Bldg. 2-C, Chattanuga, Tennessee 37402-2881. (615) 751-7338

Investigating Streams and Rivers

An interdisciplinary curriculum guide for use with Mitchell and Stapp's Field Manual for Water
Quality Monitoring, includes suggestions for using computer networks to enhance student
understanding. This curriculum has a strong focus on student environmental problem-solving and
action-taking. $7.50 + postage. GREEN, 216 S. State St., Suite 4, Ann Arbor, MI 48104
(313)761-8142

Lesson Plans for a 15-Day Water Quality Monitoring Project

A series of lesson plans used in the Project del Rio, a cross cultural partner watershed program
between schools in Mexico and the southwestern U.S. on the Rio Grande/Bravo. The plans
include preparation notes, objectives, activity descriptions and handouts. $6.00 plus postage.
Also available in Spanish. GREEN, 216 S. State St., Ann Arbor, MI 48104 (313 )761-8142

Living in Water

Grades 4-6. An aquatic science curriculum that includes 36 physical and life science experiments
and activities with worksheets and supporting materials for teachers. $10.00 (shipping included).
National Aquarium in Baltimore, Education Department, Pier 3, 501 E. Pratt Street, Baltimore,
Maryland 21202. (410) 576-3800 v

Major Rivers (1988)

Grade 4. Intended to help children throughout Texas learn about water, where it comes from,
what its uses are and how to conserve it. $50.00 + UPS for a class set including 25 student guides
and a teacher guide. Ann Crafton, Educational Development Specialists, 5505 E. Carson St., Suite
250, Lakewood, CA 90713  (310) 420-6814

Outlook On Groundwater (1988)

Teacher's guides, one each, for elementary, middle school and high school. These guides
emphasize the use of the learning cycle in science activities dealing with water quality. Dr. David
McCally, Director, Institute for Environmental Education, University of Northern Iowa, Cedar
Falls, Iowa, 50614.
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Water Curriculum Materials: K-12

Project Home Planet

This elementary environmental education curriculum from the state of Washington is fully
integrated with language arts. Each thematic unit includes a reading book, teacher's guide,
blackline masters and an ordering form for additional materials. There are three units for each
level, K-1, 2-3, and 4-6. Topics include whales, rain forests, wetlands, deserts, seashores, trees,
forests, and Rivers. Each unit costs $10.95 (+ tax) with a 10% discount when ordering all ten.
For more information or to order, contact: Susan Vanderburg, 617 Carlyon Ave. SE, Olympia,
WA 98501 (206) 357-6561

Project Water Science (1985)

Grades 7-12. A teacher's laboratory guide for earth and physical science students emphasizing the
relationships between water quality, the environment and people. $15.00/ each + tax and
shipping. Water Education Foundation, 717 K Street, Suite 517, Sacramento, CA, 95814

(916) 444-6240

Safe Drinking Water For Alaska (1990)

Grades 1-3 and 4-6. Two sets of curricula, focusing on the water cycle, pollution, and water
treatment. Alaska Department of Environmental Conservation, Public Information Office of the
Deparmment of Environmental Conservation, 410 Willoughby Ave., Juneau, Alaska
99811-1795 (907) 465-5000

Sandcastle Moats and Petunia Bed Holes - A Book About Groundwater

For junior high level and older. Well illustrated text with demonstrations and activities.
$8.00.Virginia Water Resources Research Center, 617 N. Main Street, Blacksberg, Va 24060-
3397

Save Our Streams kit :
$8.00 includes shipping. Karen firehawk, Izaac Walton League of America, 1401 Wilson bivd.,
Level B, Arlington VA 22209 (703) 528-1818

Save Our Streams and Waterways

Grades K-12. A curriculum for monitoring local streams focusing on biological monitoring.
$2.50 (shipping included). Office of School Assistance, Center for School Improvement and
Performance, Room 229, State House, Indianapolis, IN 46204-2798 (317)232-9140/41

Splash! Activity Book

Grades K-3. Activity book with a variety of cross-curriculum activities centered around water.
Available in English (#70054GV) or Spanish (#70091GV). $.28/each. Also available in
classroom packages with Water Magic. American Water Works Association, Member Services,
6666 West Quincy Avenue, Denver, CO 80235-9913 (303) 794-7711

The Estuary Guide, Levels I and 1I

Level 1 is for grades K-3, 110 pages; Level II for grades 4-8, 140 pages. A guide for a field trip to
the Padilla Bay National Estuarine Research Reserve, this book is also useful to those studying
other estuaries. The focus is on eelgrass meadows and mudflats, and includes background
information for teachers, reproducible student activity pages, vocabulary development, and a
bibliography. price varies with cost of reproduction and shipping (available at cost). Education
Coordinator, Padilla Bay Reserve, 1043 Bayview-Edison Road, Mt. Vernon, WA 98273

(206) 428 1558
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Water Curmiculum Materials: K-12

The Estuary Guide, Level II1

Grades 9-12; 115 pages. A guide for teachers and students studying estuaries in the Pacific
Northwest Bioregion; estuaries in general are the focus, but Padilla Bay (eelgrass meadows and
mudflats) is used as the example. Natural and human relationships within an estuarine context are
discussed from several points of view: geology, history, ecology, resource development, and
artistic inspiration. Activities develop scientific, decision making, research and writing skills. The
personal involvement of the student is stressed. price varies with cost of reproduction and
shipping (available at cost). Education Coordinator, Padilla Bay Reserve, 1043 Bayview-Edison
Road, Mt. Vernon, WA 98273 (206) 428 1558

The Qutdoor Classroom

Grades K-6. Various outdoor activities which include topics on water resources. Comes with a
comresponding teacher's guide. $3.00 (shipping included). Indiana Department of Education,
School Assistance, Room 229, State House, Indianapolis, IN 46204-2798 (317)232-9140/41

The SOS Teacher's Manual (revised version to be published in Fall, 1993)
$8.00 includes shipping. Karen firehawk, Izaac Walton League of America, 1401 Wilson bivd.,
Level B, Arlington VA 22209. (703) 528-1818

The Story of Drinking Water

Grades 3-9. An effective and fun way for school -age children to learn about drinking water. This
booklet defines water and describes the natural water cycle, explains where water is found and
how it is treated and distributed. It's full of fun facts on water usage and tips for water
conservation. Available in English, Spanish and French. $.28/each. Best if used with the
Teacher's Guide, which includes background information, classroom activities and student work
sheets on different topics related to drinking water. $7.00 + $5.00 shipping. American Water
Works Association, Member Services, 6666 West Quincy Avenue, Denver, CO 80235-9913

(800) 926-7337

The Stream Scene: Watersheds, Wlldllfe, and People (1990)

Primarily for grades 6-12, but some activities can be adapted for younger students. A 300 page
guide divided into units focusing on watershed management. Each unit contains background
information for the teacher, activities for use with students, a bibliography, and a list of related
extensions. $15.00 (shipping included). Oregon Department Fish and Wildlife, Information &
Education, P.O. Box 59, Portland, Oregon 97207 (503) 229-5410 ext. 432

Water Fun for You

Educational coloring book (#70038GV) with crossword puzzles and word games, all with a
drinking water theme. $.35 each. American Water Works Association, Member Services, 6666
West Quincy Avenue, Denver, CO 80235-9913 (303) 794-7711

Water in Your Hands

Cartoon character Fresh Water explains to Martin and Heidi ways that people may prevent water
pollution and how everything depends on water to live. Available also in Spanish. $0.50/each for
1-10 booklets, $0.35/each for 11-49. $5.00 shipping and handling waived if order is pre-paid.
Soil and Water Conservation Society, 7515 Northeast Ankeny Road, Andeny, 1A 50021-9764
(800) THE SOILL or (515) 289-2331

Water Magic - Water Activities for Students and Teachers

Grades K-3. The book describes 23 hands-on activities, each addressing a specific objective and
curriculum area. Every curriculum area used in the primary grades is covered by at least one
activity in the book. All activities are followed by a series of questions that promote critical-
thinking skills. $5.50 American Water Works Association, Member Services, 6666 West Quincy
Avenue, Denver, CO 80235-9913  (303) 794-7711
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Water Curriculum Matenials: K-12

Water Quality (1988)

A teacher's guide with sections on water use, the chemistry of water and environmental issues
involving water. $10.00. Kathy Moir, Science,Technology and Society Program, Pennsylvania
State University, 133Willard Bldg., University Park, PA 16802 (814) 863-1173

Water Quality Monitoring Program

Twenty four pages with worksheets and instructions for calculating the physical, chemical and
biological monitoring data of streams. Includes a students’ handbook and a teacher's handbook.
Nolte Environmental Center (215)775-1411

Water Quality, Use, and Conservation

The National Geographic Society has announced publication of a special 13th edition of National
Geographic magazine appearing in November 1993. This issue will deal with water quality, use,
and conservation issues. The National Geographic Society, 17th & M Streets, NW, Washington,
DC 20036 (202) 857-7000

Water Studies for Younger Folks

A guide for upper elementary students that describes the nine water quality tests in the Field
Manual for Water Quality Monitoring. Includes creative illustrations, guidelines for teachers, and
can be used for classroom assignments. $6.00 plus postage. GREEN, 216 S. State St., Ste. 4,
Ann Arbor, MI 48104 (313) 761-8142

Water the Liquid of Life
Grade 5. Hands on activity modules. Free. Illinois Environmental Protection Agency, 2200
Churchill Road, Springfield, IL 62794-9276 (217)782-5562

Water Watchers: Water Conservation Curriculum (1987)

Grades 7-9. An interdisciplinary water conservation curriculum containing activities and
information on the water cycle, the water delivery system and water conservation. Free.
Massachusetts Water Resource Authority, Charlestown Navy Yard, 100 First Avenue, Boston,
MA.02129, Antn: School Program. (617) 241-4662

Water, Water Everywhere

Grades 7-12. A curriculum discussing properties of water, types of water pollutants and their
sources, and water treatment processes. $24.95 + $7.50 shipping. for a 3-book set. Catalog
#21976-00. Hach Company World Headquarters, PO Box 608, Loveland, CO 80539-0608
(800) 227-4224

Water Wise

Grades 5-6. A teacher's guide introducing water quality, the importance of the water cycle and
water treatment.  $6.75 each, but 20% discount if ordering 10-24, 30% discount if ordering 25 or
more. Shipping is included if ordering under 10 copies. Order code 14TWW. Cornell University,
Media Services, 7 Research Park, Ithaca, NY 14850 (607) 255-2080

Water Wizards

Grades 3-4. A teacher's guide and activities booklet focusing on the water cycle, clean drinking
water sources, water routes, and water conservation. Free. Massachuserts Water Resource
Authority, Charlestown Navy Yard, 100 First Avenue, Boston, MA.02129, Attn: School
Program. (617) 241-4662 -
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Water Curriculum Materials: K-12

Water Worlds

Grades K-8. Simple water quality tests; instructions for making sampling equipment. $5.35 each,
but 20% discount if ordering 10-24, 30% discount if ordering 25 or more. Shipping is included if
ordering under 10 copies. Order code 147L51A. Cornell University, Media Services, 7 Research
Park, Ithaca, NY 14850 (607) 255-2080

Wet and Wild Water

An elementary curriculum exploring water, its properties and its uses. $3.00 (shipping included).
Office of School Assistance, Center for School Improvement and Performance, Room 229 State
House, Indianapolis, IN 46204-2798 (317) 232-9141

Wet: Water Education for Teachers

Grades K-12. An interdisciplinary, supplementary water education program for North Dakota
educators. $20.00 (shipping included) for a complete set of 3-ring binder + all sets of activities +
reference materials. Limited quantities are available from the ND State Water Commission, 900
East Boulevard, Bismarck, ND 58505 (701) 224-4989

AUDIO-VISUAL MATERIALS

A Silent Toast Of Water (1978)

This film, narrated by John Cameron Swayze, traces the history of water treatment and describes
the role of the water utility. (16mm film, #8004; 3/4" VHS videocassette, #VC06; 1/2" VHS
videocassette, #VC07) $20.00. American Water Works Association order from: Information
Services, American Water Works Association, 6666 W. Quincy Avenue, Denver, CO 80235
(303)794-7711 or FAX (303)794-7310

Always Pure, Never Runs Dry
15 minutes. $22.00 + $5.00 shipping or available for free loan. American Water Works
Association, 6666 W. Quincy Avenue, Denver, Colorado 80235 (303) 794-7711

America's Biggest Oil Spill

A video on the Exxon Valdez disaster which includes wildlife and spoiled landscape, along with
coverage of the two-year clean-up efforts. 55 min. $19.95+ 2.50 shipping. Prince William
Sound Conservation Alliance, P.O. Box 1697, Valdez, Alaska 99686 (907) 835-8007

Basins without Boundaries (1985)

For high school, college, and adult use. Video focuses on Great Lakes issues involving panel
discussion. 58 minutes. $10.00 rental. Center for Environmental Study, Room 70m, 143
Bostwick NE, Grand Rapids, MI 49503 (616) 465-4848

Beach Erosions(1989)

Grades 7-adult. Slides, worksheets, and scripts emphasize erosion, sedimentation, and
movement. $8.00. National Earth Science Teacher’s Association c/o Lorriane Street, Grosse
Point, MI 48230 (313)882-2569

Beach Patterns: Units One and Two (1988)
Grades 4-12. Focuses on sedimentation through slides and worksheets. $8.00 per set. National
Earth Science Teacher's association clo Lorriane Street, Grosse Point, MI 48230 (313)882-2569
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Water Curriculum Materials: K-12

Children of the River (1993)

A half-hour new segment in the New Explorers series, depicting the work of Project GREEN with
Native American communities on water monitoring and water quality issues of concern to river
communities. $23.50 (shipping included) New Explorers, 15181 Route 58 South, Oberlin, OH
44074 (800) 621-0660

Coasts For The Future: Saving America's Shores (1979)

A Sierra Club project for elementary school through adult. One-day rental: $10.00. Consolidated
Media Services, 2565 Cloverdale Avenue, Suite C, Concord, California 94518-9955

(415) 680-0651

Cry of the Gull. (1977)
Grade 7-undergraduate. Focus on Great Lakes pollution contrasting and linking the concern to sea
gull health. 26 minutes. National Film Board of Canada (212)586-5131

Down the Drain (1990)

Grades 4-9. Narrated by the well-known child-spokesperson Stephanie Yu, this video uses an
investigative news format to teach children about the water cycle, water pollution and water
treatment. $25.00 + $5.00 shipping. American Water Works Association, 6666 W. Quincy Ave.,
Denver, CO 80235 (800) 926-7337

Earth, Wind, and Water (1988)
For all ages. VHS videotape. Focuses on the Great lakes, the Gulf Stream, and estuaries in
general. 69 minutes. National Film Board of Canada (212)586-5131

Environmental Issues of Lake Superior

Grades 6-12. A slide/ tape program on environmental issues of Lake Superior. 28 minutes.
$7.50. Sigurd Olson Environmental Institute, Northland College, Ashland, WI 54806
(715) 682-1223

Fate of the River

Grade 7-up. Videotape and comprehensive teacher's manual that focus on watersheds in the Great
Lakes Basin Ecosystem. 30 minutes. Education Through Video, Ltd., 7 Willwood Ave., Toronto,
ON M6C 1G8 (416) 444-9566

Frog Pond (1986) '
Grades K-4. A musical about frogs trying to convince campers to stop polluting their pond. 19
min./VHS. Free. Available on loan from Church World Service, PO Box 968, Elkhart, IN
46515

Global Rivers Environmental Education Network (GREEN) Video

An eight minute narrative video of the GREEN slide show which deals with the concept of a
watershed, river uses, river issues and the specific concerns of the people in watersheds. The
video also serves as a tool for cultural awareness by introducing global aspects of water use and
problems. Also available in Spanish. $10 for VHS, $5 to rent on VHS, $20 for PAL or NTSC
systems, plus postage. GREEN, 216 S. State St., Suite 4, Ann Arbor MI 48104 (313) 761-8142

H-20-2010

A 25-minute video designed to get students thinking about the issues that revolve around water and
its use in California. The history of CA water and the critical water policy issues facing us today
are examined by teens in "back to the future” style scenario. $25 (+$1.50 shipping) includes
teacher's guide with student activities and a CA Water Map. Water Education Foundation, 717 K
Street, Suite 517, Sacramento, CA 95814 (916) 444-6240
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Water Curriculum Materials: K-12

H2Overview

Grades 7-9. A video that looks at future prospects for freshwater supply in North America.
$49.00 plus $4.75 shipping. TV Ontario/Water Pollution Control Federation, P.O. Box 200,
Station Q, Toronto, ON M4T 2T1 (416) 484-2613; In the U.S.: Sales Office, 143 West
Franklin Street, Suite 206, Chapel! Hill, NC 27516 (800) 331-9566

Introduction To The Water Cycle (1987)

This film defines evaporation, condensation, and precipitation, illustrating what roles they play in
the never-ending recycling of water from earth to sky and back to earth again. Obtainable from the
Alaska State Library System in Juneau or Anchorage. 1.3 min. PI 551.57, order # 88077.

It's Found Underground: Qur Groundwater Resource

For upper elementary and middle school students. Includes three segments on groundwater as a
resource, the uses of water, and the troubles with trash. $43.95 . The Ecology Center, 417 Detroit
St., Ann Arbor, MI 48104 (313) 995-5888

Lake Erie Promise

Grade 7- adult. This video presents an overview of changes in lake Erie over the last twenty years.
VHS. 47 minutes . CFPL-TV London News, Box 2880, London, Ontario, N6A 4H9, (519) 686-
8810 or FAX (519) 686-3288. Also available from: Charles Stewart Mott Foundation, 1200 Mott
Foundation Building, Flint, MI 48502, (313)238-5651

Lakes Rivers and Other Water Resources (1982)

For primary school. Funded by the Alaska Department of Environmental Conservation, this film

examines the fresh water system by focusing on how lakes are formed and how they die and the

forces that create the underground water supply. 17 mins. Alaska State Library system in Juneau
* or Anchorage.

Macroinvertebrates and the River Continuum

A training video that focuses on: discovering the role of aquatic insects, learning how to collect and
interpret samples of aquatic insects, learning about shredders, collectors, scrapers, and predators,
and exploring the "river continuum" as it relates to aquatic insect populations. $8.00. ODFW -
Inverts, Oregon Deparmment of Fish and Wildlife, Office of Public Affairs, P.O. Box 59, Portland,
Oregon 97207, (503) 229-5400 Ext. 432

Oil in Alaska

Part of the Alaska Oil Spill curriculum, but may be purchased separately. $5.00 William Sound
Science Center, Prince William Sound Community College, Box 705, Cordova, Alaska 99574
(907) 424-5800

Oil! Spoil! Patterns In Pollution (1972)

A Sierra Club project for junior high school through adult. 17 minutes. One-day rental: $12.50.
Consolidated Media Services, 2565 Cloverdale Avenue, Suite C, Concord, California 94518-9955
(415) 680-0651

Pollution of the Great Lakes (cassette #AT840305)

Age- general. This cassette focuses on the extent and consequences of pollution through
interviews with residents, scientists, government and industry officials; examines toxic levels in
the lakes, fish and surrounding land and the controversy between Canada and the United States
over blame for hazardous waste dumping. 90 minutes. $11.95 + $3.00 shipping. Narional Public
Radio, Cassette Publishing, 2025 M. Street, NW Washington, DC 20036 (800) 253- 0808
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Water Curriculum Materials: K-12

Promises To Keep

A slide/tape or videotape(VHS) program that explains the development, purpose, content and
implementation of the Great Lakes Water Quality Agreement between Canada and the United
States. 12 min. -three week loan period. International Joint Commission United States and
Canada, Great Lakes Regional Office, Information Services,100 Ouellette Avenue, Eighth Floor,
Windsor, Ontario N9A 6T3, (519) 256-7821 or P.0O. Box 32869, Detroit, Michigan 48232-2869
(313) 226-2170

Rough Rescue: Let the River Run (1990)
Grade 5-up. VHS videotape produced by WIBK-TV about community involvement in cleaning up
the Rough River. 30 minutes. Free loan. Jim Graham, Friends of the Rough (313) 961-4050

Sweepers of the Sweetwater Seas

For grades 6-up. VHS video about pollution and cleanup efforts in the Great Lakes. 27 min.
$39.95 + shipping. Hamilton Productions Inc., 6848 Elm Street, McLean, VA 22101

(703) 734-5444

Take a Look...Rain (1987)

For grades 4-9. Meet Jeffrey, who isn't too excited about having to spend his day inside because
of rain. Although rain dampens Jeffrey's day, he uses the experience to find out why the water
cycle is so important to all living things. He learns how evaporation and condensation work by
performing an experiment indoors. $25.00 (members); $35.00 (non-members) + $5.00 shipping.
American Water Works Association, 6666 W. Quincy Ave., Denver, CO 80235 (800) 926-7337

The Aging of Lakes (1971)

Grades 8-12. This film focuses on the process of natural aging and eventual death of lakes. 14
minutes. $14.75. The University of Michigan, Film and Video Library, 400 Fourth Street, Ann
Arbor, MI 481034816 (800) 999-0424

The Great Cleanup (1976) :
Grade 10-adult. A 16mm film on environmental restoration and U.S. and Canadian cooperation in
the Great Lakes. 52 min. National Film Board of Canada (212) 586-5131

The Great Lakes: No Free Lunch

Grade 10-adult. A 3/4" U-matic video on toxic substances, eutrophication, wetlands, erosion and
dredging. 29 min. $23.00. University of Michigan Film and Video Library, 400 Fourth Street,
Ann Arbor, MI 481034816 (800) 999-0424

The Great Lakes: Only If You Care

Les Grand Lacs, s'ils vous plaisent (French version)

Grades 6-adult. A 16mm film on Great Lakes, pollution and control measures. 10 min. National
Film Board of Canada Ontario (800) 267-7110

The Sea Beneath The Earth

172" VHS videocassette, #VCO55 Produced by Encyclopedia Britannica Educational Corporation,
this videotape demonstrates how groundwater originates, how it is stored and illustrates the
geologic formations that result from groundwater deposition and erosion; how pollution and
mismanagement effect water resources; and how water conservation methods can help. 22
minutes. $35.00. Information Services American Water Works Association, 6666 W. Quincy
Avenue, Denver, CO 80235 (303) 794-7711 or FAX (303) 794-7310

© GREEN 1993
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Water Curriculum Materials: K-12

Turning the Tide: Into Deep Water

A video that focuses on why water is becoming scarce even in the richest countries. In the video,
David Bellamy, a British botanist, discusses and shows pesticides, nitrates, heavy metals, acid
rain, and potluted beaches along the Thames. 26 min./VHS . Available on loan. Tyne Tees
Television Production, Church World Service, P.O. Box 968, Elkhart, Indiana 46515

(219) 264-3102

Voices of the Sound

Part of the Alaska Oil Spill curriculum, but may be purchased separately. $5.00 William Sound
Science Center, Prince William Sound Community College, Box 705, Cordova, Alaska 99574
(907) 424-5800

Water - A First Film (1989)

For elementary students. This film focuses on understanding the importance of water and its uses,
as well as how to avoid misusing water. #87447, 9 mins. Alaska State Library System in Juneau
or Anchorage.

Water Environment Curriculum Series

Grades 5-9. VHS videotape. Award-winning water quality series featuring four units on
groundwater, surface water, wastewater treatment and water conservation. 10 min. $49/each +
shipping, includes teacher and student guides. Water Pollution Control Federation, Public
Education Department, 601 wythe Street, Alexandria, VA 22314-1994  (703) 684-2438

Water Follies-- A Soak Opera
A color cartoon examining wastefulness and conservation. 7 minutes. Available for free loan.
American Water Works Association, 6666 W. Quincy Avenue, Denver Colorado 80235

(303) 794-7711

Water - Its Physical, Chemical and Biological Properties - Parts 1 and 2 (1980)
$64 for both films, $34.95 separately, 80 frames each. Crystal Productions, Box 2159,
Glenview, Illinois 60025 (800) 255-8629 .
Water Quality Monitoring Videotapes

Based on the water quality testing guidelines described in the Field Manual for Water Quality
Monitoring by Mitchell and Stapp, these videotapes are sold in sets of eight, each demonstrating
procedures for a different test. The tapes are useful for group learning as well as for individualized
learning by volunteer field assistants. $75.00/set. Judy Nesmith, Dept. of Natural Science,
University of Michigan - Dearborn, 4901 Evergreen Rd., Dearborn, MI 48128. (313) 593-5235

Water Works: A Look at Boston's Liquid Assets

A Nesson Productions work giving an overview of Boston's water supply system. 30 min. Avail.
for free loan. Massachusetts Water Resource Authority, Charlestown Navy Yard, 100 First
Avenue, Boston, MA 02129 (617)242-6000

Water, We Can't Live Without It (1985)

An educational presentation of the National Wildlife Federation. 14 minutes, 79 slides with
cassette. Avail. for free loan. Massachusetts Water Resource Authority, Charlestown Navy Yard,
100 First Avenue, Boston, MA 02129 (617) 242-6000

Water: A Treasure in Trouble

A video that examines the importance of water, how pollution threatens water supplies, and what
safeguards can be taken to protect this resource. 14 min./VHS. Moody Institute of Science
Production, Church World Service, P.O. Box 968, Elkhart, Indiana 46515 (219) 264-3102

© GREEN 1993 1



Water Curriculum Materials: K-12

Water: Every Drop Counts (1986)

A film produced by the Massachusetts Water Resource Authority on the water supply system and
water conservation. 16 minutes. Massachusetts Water Resource Authority, Charlestown Navy
Yard, 100 First Avenue, Boston, MA 02129 (617)242-6000

Waterhog Haven (1992)

This humnorous 6 minute video teaches children the value of water conservation by showing the
effects of water wasting on the town of "Waterhog Haven". $25.00 (members); $35.00 (non-
members) + $5.00 shipping. American Water Works Association, 6666 W. Quincy Ave., Denver,
CO 80235 (800)926-7337

What Do You Know About Hy0? (1989)

This 22-minute video points out some amazing statistics about how much water we use and waste.
Creates an awareness that as a society, we must work to conserve a most precious resource. A
well-researched script organized in a question-and-answer format in which people on the street are
asked questions about water. $110.00 (members); $132.00 (non-members) + $5.00 shipping.
American Water Works Association, 6666 W. Quincy Ave., Denver, CO 80235 (800) 926-7337

COMPUTER PROGRAMS

Marine Education

Grades 5-9. Apple II computer programs with instructions for nine marine-related activities, some
accompany Oceanic Education Activities. $5.00. Ohio Sea Grant Education Program, The Ohio
State University, 059 Ramseyer, 29 West Woodruff, columbus, OH 43210-1085 (614) 292-1078

Microcomputer Courseware for Apple and IBM

This courseware blends water and soil conservation into science, math, and social studies
curriculum. Soil Water Conservation Society, 7515 Northeast Ankeny Road, Iowa 50021-9764,
Tim Kautza (515) 289-2331

Project Water Works for Apple 2-E

Grades 6-12. This program focuses on natural resource management, water chemistry principles,
and water conservation by exploring an imaginary planet. $25.00 for 90- page teacher's
workbook and two floppy disks. To order a free demo, call Customer Service Department at (303)
794-7711 - Order # 70052. Kimberly Knox, Manager Youth Education Program, 6666 W.
Quincy Avenue, Denver, CO 80235 (303) 794-7711 ext.2804

SERAPHIM

Grades 6- adult. Software for Apple Computers including the following programs; sulfuric acid,
water quality, lake study, pond study, mineral resources. $5.00. University of Wisconsin Sea
Grant, Communications Office, 1800 University Avenue, Madison, WI 53705 (608)263-3259

Water Watch for Apple Computers
Grades 8 and 9. An environmental and social studies simulation game. First copy free; additional

copies $1. The National Survival Institute, One Nicholas Street, Suite 404, Ottawa, ON KIN 7B7
(613)232-6634

© GREEN 1993
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FLF) MARUKOGAWA 93. 6.13

g4 N FHEESHL DOV > BV KERE

W)l % TN

#AkE 19934E6R130 (H) BIEH  5/21/19%

{ERR ERE

s MRO MR1 MR2 ME3 1012 Ity YT VRZ MRS VR

KM | A0  |FASK|RRE |ROREA [RARH [ATNe |sauis Emm 1 T|&RIe
K A I X i @ |B e By

[:37] T1:55] 12.15] 12:85] 12:50] 11:30| 11:10] 10:50] 10:45] 10.%5| 10.00

KB (C) 20 200 205 215 200 21.5] 225 225 20 2l

AR (T 17 18] 215 2 23] 20.5 20 20  20.8 21

pH 6.4 6.6 7.4 7.6 7.4 7.3 7.7 7.5 8 8.1

NH4-N (opm) <0.4 <0.4 0.4 I 1.6 3 0.6 0.8 0.6 0.4

NO2-N (ppm) of 0.015 0.03 0.3 0.3 0.03 o015 015 0.3 0.06

COD(ppm) 0 0 2 2 9 5 5 3 2 3

EC(u /cn) 272 288 93 329 345 339 314 313 323 310

[HEDRKR

1_180n 0 0 0 I ] ] ] 0 ] 0

1_26& 0 0 0 ] i i 0 0 0 0

1_3%m|

ADish 0 0 1 I 1 l 1 | i 1

1_48K

OEY 0 0 0 I 1 0 0 0 | 0

1_5)i®

ROWH 0 0 1 i 0 0 0 0 0 0

1_6Jig

DN 0 i i 0 0 0 0 0 0

1_7XkE 0 i 0 0 ] I 0 0 0 0

1_8%

B R

&t 0 | 0 0 0 0 0 0 !
oNE 0 I 0 0 i 0 I ] ] ]
10

n 0 0 ! 1 1 0 | 0 0 !

A3 0 3 q 7 7 4 4 4 ]

1% (@ 50 5 ) ) 4 3 2 2.5 2.5

O () 50 4 2 4 2 2 2.5 2.5

K (cm) 3 ] 15 5 5 10 50 50 3 20
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g4 N FEERIHEN DV > W KBEHE
tiRIES KEEM
HEH 1993%#6A13H (H) BEH  5/20/19%
WEs OGO JOGI JO0CI-J0C3 JOT-0]0C4 0GB oG8 JoCT IT11

REw |SmEEA|2 AW |KENBE g |WBAE [KEN |Adant[sm)e

Ao T IF P

[:37 0703 10.33] 1056 1045 10:15] 10.55 11.20] 11.58] 12.50
KR (0 23 25 25 25 22 23.5] 25.8 25 24
Kig (C) 20 24 22 22 22 23(  23.5| 24.5] 239
pH 7.5 9.3 9.3 8.7 9.3 9.3 8.9 8.5 8
NH4-N (ppm) 0.4 0.4 0.7 0.4 10 0.4 0.4 <0.4 0.6
NO2-N (ppm) 0.03 0.15 0.06] 0.015 0.2 0.15 0.2 0.06 0.2
(0D (ppm) 2.5 3 3 2 15 5 3 3 4
EC(u/cm) 253 303 294 300 380 370 380 380 340
REORE
1 _1E0n 0 ] ] 0 [ 0 0 0 ]
1_2f& 0 1 0 0 0 0 0 0 0
1__3%im
Aoish 0 | ] | ! 0 0 ] 0
1_ 4%k
OEY 0 | 1 1 0 0 0 0 0
1_5Ji
ROFN 1 0 0 0 0 l i 0 ]
1_6JI&
Difn 1 0 0 0 1 0 0 0 1
1_7kE ] 1 ] ] 0 1 I ] 0
1_8%
BB
& 1 1 ] | 0 0 0 0 0
1_9JE i i ] ] 0 [ 0 0 0
1_10m
n ] ] 1 1 0 ] ] 0 1
S 3 T § 3 4 3 2
TIE (m) 3 2 30 10 7.8 8.16]  22.08
HAL D@ (m) 0.5 5 5 5
7K (cn) 10 30 30 20

e 06 X O . ki TS S50,
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4 b ESEEERINIDW->BVKERE
aIEA EEFN
#HEH 1993%6AH138 (4)
{ERE BEiRRE
AERR, |2 1 Z2 Z3 Z4
EEFH (g |ETHR |[HEE
(to
#)
BE% 11:40 12:00] 12:00 12:00
i (°C) 23.7 23.9 25 26
K& (C) 21.6 20 21.5 22.5
pH 7.6 8.3 8.4 9.3
NH4-N (ppm) 0.166{ 0.314] 0.298 0.31
NO2-N (ppm) 0.4] <0.4 <o0.4] <o0.4
COD (ppm) 0.006 0.03 0.03{ 0.025
EC (u /cm) 10 20 8 5
ERBDRHR
1_181 1 0 1 0
1_26 1 0 1 0
1__3XHE
KDEN 1 1 1 1
1__4%K
DBy 1 0 0 1
1_5Jl#
RDFLN 0 0 0 0
1_6ji#g
DFEN 0 0 0 0
1_7KE 1 0 0 0
1_8%
E-A-B
& 0 0 1
1_9JIlE 1 1 1 1
1_10%
g 1 1 1 1
ﬁ@ 7 3 5 5
JHHE (m) 10 7 5 5
HRNOLE (m) 10
7K (cm) 25 100 50

Bs; Z : BERF)
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(=37

SR (C)
kg (C)
pH

NH4~-N {ppm)
NO2-N (ppm)
C0D (ppm)
EC (1 /cm)

11:00
27
22
8.5
1.5

240

11:10
27
23
7.8
10

10
191

11:50
23.5
22
1.5
0.7
3
147

12:00
24
18

6.8

166

12:00
24
22
8.3
0.5

2
328

FEIERDIRGE

1_ 18w

1_2f
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A& ARFHIN
FEH 1993%6A13H (H) BIER i

R ERRE

w ST1 |ST2 |ST3 |ST4
BHE ([ THAE [RRRE 15E

=34 11:05] 11:20] 11:30] 11:45

& (°C)

K& (°C) 22 23 24 24.5

pH 7 7.5 7.75 8

NH4-N (ppm) 3 8 9 10

NO2-N (ppm) 0.5 <0.02f 0.075 0.2

COD (ppm) 40 25| 30 20

EC (u /cm)

BABEORR

1 181 1 1 1 1

1_26 0 0 0 0

1_3FKH

KoBEh 1 1 1 0

1__ 4%k

D&\Y 1 1 1 0

1__5Jijsh

RoFh 0 1 0 0

1_6Ji&

DFN 0 0 0 0

1__7TkE 1 1 1 1

1_8%H

E-B8-B

=] 1 0 1 0

1_9JlE 1 1 1 1

1_10F%

h 0 1 1 1

A 6 7 7 4

JIHE (m)

HNOE (m)

IKEE (cm) 10 6 10 3

B85 ; ST : A/
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Cliaton River ¥olunteer Koniloring

DATE: §-25-93 THRE: 18: 45 Site ¥
TEST LOCKTION: Ciinten River south of Crocker Streei Bridge
‘babind Baron' s Schusk of Beeuty.

FESTHER COKDITIOHS: Imd SDeed 10-2Q =
Partly cloudy, mers, Illxbtiy ‘breezy

TEST RIS TEST Grvsive  SEIGHING  TOTAL

BESULTS FACTOR

(CoL. A} fcoL.B  {eeL.g) (m.m
DS 62 %Sat 5 1 1 15. %
FEC COL  col/i00sl 200 3 .38 5.28
o snits 3 I N1 5.35
200 g/l 75 % 1) .38
TR deg £ -5 22 .18 5.2
07 PROS n/!. mn Iy .18 18
HITRATES 8 .18 &
mmn t ym m s 75 in 38 88 3.0¢
T § ! & 14

mg/h.
IVERALL WATER QUALETY lml =52.87

{avestigators_ ¥r. Finklec's 3ré h____
Tenthor: _ sunay X perily clouds___clondy _ rainy
sl

ODOR(Yes/Ho: Strong/Fsint)
Rotter Exg _ne__
Husts_ves Faini .
hlorine_Ro___

Chenical _no.

Other {dsscribe below) _moldy mildew_.
Bome_
Land use surrounding site: _X_hoses X_stares
factories ___golf courges
farsing souds o fields
_X__serks/rec
Strews purvey section channelized: ves__  mo_X_{down stress)
BAME:
good cover __
fuore than m of hank soil cavered by plunts, rocks, aad logs)
fair cover_
138~ m of bank sil covered by plaots, rocks. sed logst
poor Cover.

(Jess thsn 300 of besk m0i} covered by plamts. recks. end loga)
1s bank stebilized by ectificial mcans? yes . n
{trocked in rocks _. chickensire . tlres__. concrete
pieces__ logs X _,
ther____ steel posts_ .  _.)
Bonk stability K stsble __ nl ightly eroded ___moderstely

eroded ___se'erel]
eroded.  is bank undercut? ___yes ——he

hir Temp_____¢

WATER SPPEARANGE{Vea/Ho; X Lot/k Liitle}

Sewx es___

Fosa __so __ .

Huddy _Yes___ STREAY BED COATING{Yes/Wo: A lot/h little)

Tlear Green_yes & little

Tes I!rn-msh);ves Grsage Lo Red no__

by fellowish __ne___

c«;m—d xkecnlcxly)_,yn Bimck wo___
Srowe_ves_

Ot‘her Qb«cr kel dirty______ Fone

[
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B 6

JUpr2I (US) OREZ 25—

Enter conference name (? for list of conferences): gr.clinton
gr.clinton -- Clinton River Volunteer Monitoring
12/15/91 1xDescribe your Monitoring Site 2 clintonriver
2*Please Introduce Yourself! 14 clintonriver
1/22/92 3*#INTRODUCTI clintonriver
4xCharacteristics of our Watershed 1 clintonriver
S«History of the Clinton River clintonriver
6«Water Quality Monitoring Data 4 clintonriver
3/13/92 7 Analyzing and Interpreting the Data clintonriver
8*Chemicals in our Homes clintonriver
9*Future Visions for the Watershed clintonriver
10*Selecting an Issue to Study in Dep clintonriver
l1%Resources for Gathering Information' clintonriver
12%Taking Action! clintonriver
134¥hat do you think of this project? clintonriver
5/18/92 14 Participants clintonriver

*kkk End of Topics #k*x
Conf: (i)ndex (u)nread (w)rite (c)apture (v)isit (g)o e(x)it (a)uit (?)
Conf? 6
Topic 6 Water Quality MonitoringvData 4 responses

clintonriver Clinton River Volunteer Monitoring 8:27 am Jan 22, 1892

Water Quality Monitoring Information

This conference has been created for Clinton River Watershed
Volunteer Monitoring participants to enter water quality data
according to chemical, biological and

physical parameters.

This conference will be used to record some GENERAL
INFORMATION about your local stream or river. as well as the
data you collected from PHYSICAL-CHEMICAL tests and/or
BIOLOGICAL MONITORING. The first topics in this conference
{topics 3. 4 and 5) contain "WATER QUALITY MONITORING

DATA ENTRY FORMS®

Make sure the information you provide is as complete as

which you can use to organize your data.

possible.
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[Continued] Topic 6 Water Quality Monitoring Data 4 responses

USE THIS CONFERENCE MAINLY FOR ENTERING DATA. If you

want to discuss the results of your tests. or the tests completed
by any other participant., please create a new topic in

this conference. If you want to discuss water quality issues go
to issues topic or if you have specific monitoring questions or

tips monitoring support topic.

Use this form to share the results of the Physical/Chemical tests
you carried out. Be sure to let people know where and when you
conducted the tests and under what weather conditions (include a
description of the weather for the week prior to the test date).
Keep in mind that not everybody who participates in this conference
might know where your river is located., so be specific.

WE ENCOURAGE UP- AND DOWNLOADING OF THIS FORM!!!

DATE: TIME:

TEST LOCATION:

WEATHER CONDITIONS:

TEST UNITS TEST Q-value WEIGHING TOTAL
RESULTS FACTOR
(COL. A) {COL.B) (COL.O) {coL.D)

DIS 02 %Sat

FEC COL  col/100ml

pH units
BOD mg/1.
TEMP deg C

TOT PHOS mg/1.
NITRATES mg/l.
TURBID ( )/t
TOT SOL  mg/1.
OVERALL WATER QUALITY INDEX =

STREAM SURVEY DATA SHEET

Use this form to report the results of your stream survey. Check
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the appropriate categories by typing an "X' next to it. You

may have to check multiple categories!! Be specific in describing
your location. bearing in mind that people from around the world
will be looking at your results! (Don't assume that everybody knows
where you monitoring site is located!!)

WE ENCOURAGE UP- AND DOWNLOADING OF THIS SURVEY!!!

name Location

Investigators

Weather:___sunny___partly cloudy___cloudy___rainy
Air Temp_______oC

WATER APPEARANCE (Yes/No: A Lot/A Little)

Scum ________

Muddy . __

Clear ________

Tea (Brownish) ______
Milky _
Colored Sheenl(oily} ________

Greenish _________
Other (Describe) __________

STREAM BED COATING (Yes/No: A lot/A little)

Orange to Red ______
Yellowish ________

None__.____ ____
ODOR(Yes/No: Strong/Faint)
Rotten Egg

— 135 —



Musty_________
Chlorine
Chemical

Other (describe below)

None_____________

Land use surrounding site: ———__homes ____stores
——-_factories ___golf courses
___farming —___woods -__tields
—___parks/rec

Stream survey section channelized: yes____ no____

BANK:

good cover ______

(more than 70% of bank soil covered by plants., rocks., and
logs)

fair cover

{30-70% of bank soil covered by plants, rocks, and logs)

poor cover

(less than 30% of bank soil covered by plants. rocks., and

logs)

Is bank stabilized by artificial means? yes__  no___
(trucked in rocks__, chickenwire__., tires__, concrete
pieces__.logs__,

other )

Bank stability ___stable ___slightly eroded ___moderately

eroded ___severely

eroded. Is bank undercut? ___Yyes ___no

STREAM BED:

Stability of stream bed:

Stream bed paved yes no
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Did the bed sink beneath your feet in:

_______ no spots —eee—___a few spots ———___many spots?
Composition of Streambed: {(A. dominant B. lots C. some D.
little

bit E. none)

INORGANIC: __Boulder___gravel___sand___silt(not

slick) ____clay(slick)
ORGANIC: ___muck/mud___pulpy peat____fibrous
peat____detritus____logs/limbs.

{organic material looks black)

Percent Inorganic Percent Inorganic_______

STREAM ITSELF:

Width of study area in feet:

Depth of study area in feet:

pool section riffle section_____

Surface velocity_______ft/sec Discharge__ cu.
ft./sec.
Shading (overhanging trees keeping away direct sun) ______ %

LITTER: Number of small and large items in stream or along your
stretch (one side)
Paper, Small trash(Indicate number of)

More than 50 ____

Cans/bottles(Indicate number of)
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11-50
more than 50

Tires, Carts, etc{Indicate number of).

0-5 ______
6-10______
11-50___
More than 50__ _

PHYSICAL STRUCTURES:

Barriers to Fish Movement:
waterfalls dams - ___beaver dams none ___other

Structure causing a water level difference of one foot or more:

waterfalls ___dams beaver dams none ___other

Are there any discharge pipes? ____yes ____no
If yes, how many? Diameters of

each

Describe discharsge:

ALGAE:
_.-light green
__dark green
_..brown coated
___other { ) Is the algae located:
everywhere

em—__in spots

Is the algae:
——__matted on streambed
____hairy

other | )

What is average bottom coverage of algae in this stream section?
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OTHER AQUATIC LIFE:
fish scattered individuals

___scattered schools crayfish____scarce

abundant

List other animal life found in or around this stream site:

Additional comments which describe your site (describe anything
unusual to you):

STREAM QUALITY ASSESSMENT FORM

Use this form to report the results of your study of Benthic
organisms in the river. This form may not include bio-indicators
that are important to your streams and rivers since this form

is based on North American rivers and streams. You may have to
adapt _

this form to your own aquatic circumstances! Be specific when
describing your sampling location bearing in mind that not
everybody

participating in this conference knows where your river is located!

WE ENCOURAGE YOU TO UP- AND DOWNLOAD THIS FORM!!

Stream?
Location?
School?
Date?

Time?
Width of riffle?
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Water depth?

Water Temp?

Bed composition (enter % after each)

silt sand gravel cobbles
boulders
Enter your benthic data below. Before each taxa enter
A. B. or C.

(A=1-9.  B=10-393. C=100 or more)

Group 1:

____Water Penny Larvae
—Mayfly nymphs
——-Stonefly nymphs
____Dobsonfly nymphs
____Caddisfly nymphs

———_Number of Taxa Group 1
ww_—_Number of Taxa x Index Value(3)
——__Index Value Group 1

Group 2:

____Damselfly nymphs
—___Dragonfly nymphs
———_Crane Fly Larvae
____Beetle Larvae
—___Craytish
—.Clams
———_Sowbugs
——_Scuds

————__Number of Taxa Group 2

_____ Number of Taxa x Index Value(2)
————Index Value Group 2
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Group 3:

Blackfly Larvae

____Aquatic Worms
____MWidge Larvae
Pouch Snails

Leeches

Number of Taxa Group 3

__Number of Taxa x Index Value(l}

Index Value Group 3

Cumulative Index Value? (Add Index values
from the three groups)_____
Stream Quality Assessment?k
__Excellent (>22)
___Good (17-22)
___Fair(11-18)
___Poor (0-10)
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The Global Rivers Environmental Education Network

GREEN Project

Volume IV, No. 4

Paddling Program
Complements Water

Monitoring Project

By Bill Queen
Bill Queen co-owns a sea kayaking tour company and lent
his expertise to the Black River monitoring project last
spring in Port Huron, Michigan, USA.

Many of you may have discovered that a trip down
the river in a canoe or kayak has helped you to develop an
appreciation for the beanty of your local river. Through this
appreciation you may even have become inspired (o get
involved in water quality issues. I found this to be true, and
I would like to share with you some of the educadonal
‘benefits we received through the incorporation of kayaking
into the Black River Project last spring in Port Huron,
Michigan, USA.

In this program, stmdents whose ages ranged from
ten 10 seventeen, participated in kayaking activities while

* swdying water quality issues, providing them with the oppor-
tnity 1o explore the Black River from a new and different
perspective. As with the current GREEN water monitoring
miodel, concepts taughtin the classroom are reinforced through
hands-on experience on the river. Thbe kayaking program
takes this one step further, providing students with a new
perspective which utilizes all of their senses in direct obser-
vation of the river.

Continued on page 4

Content Highlights

River Highlight: the.River Doce,

Brazil 2
Research Notes 9
Country Updates 10
MNews From Ann Arbor 12

The University of Michigan

December, 1992

Students kayaking as part of a GREEN water quality monitoring
program in Port Huron, Michigan, USA

Monitoring in Tokyo
‘By Chiyoko Ohtake

‘We have been monitoring water quality for four years
in the basin of Tama River in Tokyo, Japan. This project also
includes several other dvers in Tokyo.

The objectives of the project are 10 recognize water
poliution by monitoring several parameters of water quality
simultanecusly and 10 publish the results in order to protect
water quality and river environment. In addition, this is a part
of environmental education for young people and children.

The Tama River is 140 kan long from head to mouth
and flows through the westem part of Tokyo's metropolitan
area. It has been providing water for the capital of Japan for
more than 300 years, and now it is used as a source of up t0
17 percent of the drinking water, Its basin has drastically
changed from farmiand, paddy fields, and hills 1o housing
areas for people working in the mewopolis. This change in
land use resulted in serious water pollution of the river in the
1960s, and its middle 10 lower reaches became a channel for
sewage. Since then, 3 lot of efforts have been made ta revive
the devastated river so that it has better water quality, which
benefits all citizens.

Monitoring has been performed once a year during
Environment Week at the same time at about 170 sites on
about 40 sireams. The number of participants in the monitor-
ing activities increases every year. On June 7 of this year,
more than 500 persons. including about 30 groups, took part.
Participants included junior high school, high school, and

‘ Continued on page 13
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GREEN NEWSLETTER

December, 1992

Hypercard continued from previous page

Hypercard stack designed as a database and tutorial for water
quality monitoring. A hypercard stack is a computer appli-
caton which displays information in a multi-layered, easy to
understand and highly atractive fashion. The stack is being
developed to enrich current computer use in school-based
water quality monitoring programs. It is based on a hypercard
stack formed at Inland Lakes High School in Inland Lakes,
ML

The stack includes water quality index (WQI) data
from all over the world, including information about actions
people have taken to improve waier quality. It also includes
alengthy tutorial section including descriptions of the WQ
tests and their calculations, discussions of the interconnec-
tions among the tests, and animated explanations of key
concepts such as watersheds, macroinvertebrates, and land
use impacts.

When the stack is distributed in the spring of 1993,
the schools will have the opportunity to create their own
stack, with the belp of the WQ stack, and send their data to
GREEN. All of the data received will then be collected on a
single disk and distributed back to the schools as an update
with all the new data.

Tokyo continued from page |
university students, girl scouts, community groups and
children with their parents.

Local city governments including Koganei City and
Komae City in Tokyo have been appealing to the citizens to
participate in this project as an activity of the Environment
Week. As the project became more well known in the
country, other local governments outside of Tokyo were
willing to join the project. For example, last year citizens of
Tokushima City in Tokushima Prefectre started the same
type of project to monitor rivers in their region.

The method of monitoring is very unique and very
easy. It is called “pack test” and we can measure pH, NH*,
NO?*, and COD in the outdoor field. Enough chemical re-
agent for each test is packed in a small polyethylene mbe. The
procedure of measurement is as follows: (1) Make a small
hole in the mbe with a pin, (2) Push out inner air, and (3) Suck
up a river water sample through the hole. A few minutes later
we can observe the change of color due to the reaction and
compare the color to the standard. Some other items such as
pH. electric conductivity, and spectrophotometric figures are
measured in laboratories.

The results from monitoring water quality are plot-
ted on the maps by the participants themselves under the
direction of Dr. Norio Ogura, Professor of Tokyo Agriculture
and Technology University.

In addition to the items mentioned above, we mea-
sure air and water temperature and record the appearance of
the river. This includes noting odors, trash, and the types of
plants and animals which are present. We are searching for
the best way to describe these data as an index. For more
information, contact Chiyoko Ohtake at 52-15 / Denenchofu-

Project Jo
By Brenna Muldavin

This past April the students of Saginaw School
District of Saginaw, Michigan, USA, broadcast their water
monitoring field day live for the first time. The students
nicknamed this cooperative effort between the communica-
tions technology and science departments “Project Jo™” in
honor of Jo Pelkki, the dynamic coordinator of the Saginaw
Water Quality Monitoring Program. The broadcast was trans-
mitted with a 2-way audio/1-way video connection so that
students not directly participating in the monitoring could ask
questions from their classrooms and have them answered
during the monitoring. Up to 10,000 students throughout the
school district had access to the telecast, ranging from jower
elementary to high school students.

The event was a success. The students who partici-
pated leamed to work as a team of researchers and broadcast-
ers. Many more stdents than would otherwise have been
involved were able to observe and to participate in the field
day by asking questions. “Ten ycars ago you couldn’t fish in
the Saginaw River, but now there are record-sized walleye
perch caught there fairly regularly, mainly because there is
less dumping into the river,” said Kevin Barrons, the tele-
communications teacher in the Saginaw School District.
Kevin amributes the decrease in pollution to the fact that “the
city government knows people are keeping an eye on the
river.” Project Jo is an effective way to further increase
awareness of the status of the river.

The broadcast last April was half an hour long, and
ten phone calls from students were answered. The broadcast
next April will be an hour long and it will be telecast via
satellite so that it can be received throughout the USA. The
satellite transponder has not been allocated yet, but Kevin
Barrons anticipates that it will be provided by Northcomm
Teieport. By January all such details will be finalized Look
for the announcement in the next newsletter or contact Kevin
Barrons if you have questions.

: Kevin Barrons
Averill Career Center
2102 Weiss
Saginaw, MI 48602
USA

Urban Wetlands continued from page 8

streambed erosion and plant cover, and indicator species.
The Urban Creek Assessment Project will implement
an educational outreach program which will increase citi-
zens’ awareness of the existence and effects of NPS’s and
encourage participation in the local flood control planning
process. It will work towards encouraging a stewardship
attitude towards our local watershed systems. For more
information, contact: Diana Francis/Environmental Studies
Program/University of California Santa Barbara/Santa Bar-

honcho/ Ota-ku, Tokyo 145, Japan. Fax: +81-3-3232:6323= bara, California 93106 USA.

3721-5123
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Global citizens sharing
their concerns for water quality

Global Rivers
Environmental Education Network

About GREEN
What is the Global Rivers Environmental Education Network, and how can I get
involved?

GREEN's On-Line Contfi

GREEN participants communicate with one another...right here.

Watersheds on the Internet
Watershed education programs are flowing onto the Internet. Is yours here?
Watersheds Via WWW
The GREEN - Rouge River Home Page (Michigan, U.S.A)
Project del Rio (U.S./Mexico)

Friends of the Santa Clara River (California, U.S.A.)
Watershed Gophers :

hesapeake B ioregi rmation Online Service

Marine Biol laboration - Galveston Bay/Chesapeake
t nd Gree

Thornton Creel

Internet Resources for Watershed Education (via EcoNet)
Here are some starting points via World Wide Web and Gopher for "getting your feet wet" on the Internet.

The national forum, now housed with the President's Council on Sustainable Development, will soon be
releasing a report on its September meeting in San Francisco.

For more information about GREEN, or to suggest additions or changes to GREEN's WWW and Gopher
resources, send e-mail to green@green.org.

IEcoNet |
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GREEN Conferences
(Excluding Watershed Conferences)

These conferences are accessible via WWW only to GREEN participants via EcoNet or other APC networks. You must use a WWW
browser that includes a newsreader, such as Netscape®.

Stop here to check out what's happening:

I unce =/,

This is a read-only bulletin board where GREEN posts announcements of general interest e
to community watershed education programs. To post an announcement here, send it to %,
GREEN.

Stop in these conferences and let others know about your watershed:

gr.watersheds
Pa.mcxpants in this conference describe their watersheds in terms of size, land uses, specific problems and

issues, elevation, location of eventual drainage point, and history.

gr.database
This conference was created for GREEN participants to enter water quality data according to chemical,
biological, and physical parameters. It's also being used to test and discuss data-collectxon software and
methods for data exchange.

gr.monitoring
This conference is for participants to share problems, ideas, and tips about water monitoring.

gr actions
This conference is a forum for discussing actions taken by watershed communities, individuals, or schools
to improve water quality and/or increase awareness about water quality issues.

Here's the teacher lounge...

gr.teachers
This conference is for teachers who wish to exchange thoughts, concerns, and ideas about teaching- related

issues and challenges. Teachers can use it to address problems in implementing a particular water quality
monitoring program or a general environmental education program.

...and the student lounge...

gr.students
This conference is specifically for students who wish to exchange general information about themselves,

their thoughts, concerns, realizations, and personal interests.
Need some help? Here's where to get it:

gr.support
This conference is for participants who have questions for the international GREEN administrative office,

are interested in ordering resources or materials, or who want to help provide peer support for GREEN
groups around the world.

Return to the GREEN Home Page
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This is a demonstration of the kind of River pages I hope many students in the Global Rivers
Environmental Education Network will create

Welcome to a Virtual Tour of the Rouge River

Rouge River
Virtual Tour

Photo Sites
1)Johnson Drain
from Rural
Cemetery
2)Newburgh Lake
3)Hines Parkway
4)Ford Estate and
Power plant
S)XChannelization

If you look at the map above you will see five locations along the Rouge River numbered. Each
location has photographs associated with it. All of the pictures were taken on a cold, late fall, day.

Photo one was taken at the Johnson drain from the top af a hill in a rural cemetery.
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This is the headstone that was at my feet while I took the picture. As you can see the river has been a
favorite location for a long time

Location two is Newburgh Lake (well actually an impoundment just up river of the lake)

The ducks and geese love it in late november.
Site Three; A great deal of the Rouge river flood plain is used a park and roadway. When it isn't
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flooded!

Site Four; The waterfall at the Ford Estate in Dearborn.

Site Four; This is the Hydro-Electric plant Ford had built on the site.

Site Five; The ch lized ion of the river. In the background you can see the Ford world

headquaters.
Here is a link to Rouge River facts
Rouge Facts

Here is a link to Student Art Work
Artwork

These are links that will help your class study the Environment
This is a link to the U.S. Geological Survey it has tons of info and data sets usable for G.LS. studies
in the classroom.

Geologic Information from the United States Government.

This is a daily picture of San Diego Bay

Baycam in San Diego.
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This will take you to all kinds of Science Ecology Links
Ecology Study from Stanford.

This link will take you to the home page of Econet and other IGC groups
Econet from The Institute for Global Communications.

The Go North home page from the University of Michigan is a great place to educate on the internet
Go North at the University of Michigan.

These two links are helpful in learning how to establish a Home page for your
river.

How to make your own Home Page.

How to Create Your Qwn Home Page at the University of Michigan.

And here is the original Home Page Primer

0O HITML Primer
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Total Nitrogen Ratings of Melbourne's Waterways 1993/94

Click on a zone below for a more detailed map.

Uirban Area Agﬁcultufai Forested Area

| CONTENTS | HOME |

© Melbourne Parks and Waterways 1995
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Total Nitrogen Ratings of Melbourne's Waterways 1993/94

Range [mgfl]

B Excellent  <0.01 Urban Area
SN Good 0.610-0.025

Moderate 0.025-0.058
B Poor 5.058-0.100  Agricubtural
BEER Degraded »0.10

S

-
ey
.

| CONTENTS | HOME |

© Melbourne Parks and Waterways 1995
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