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INTRODUCTION TO GREEN

In 1984, a biology class at Huron High School in Ann Arbor, Michigan became concerned about the water
quality of the nearby Huron River. Several students in the class, as well as other area residents who used the
river for sailboarding, had contracted Hepatitis A. They wondered if the river was connected to the outbreak
of the disease.

The students and their science teacher presented these concerns to Professor William Stapp at The
University of Michigan. Dr. Stapp brought together the expertise of graduate students, educators, and
scientists from the university to work with the Huron High School group. Together they created the
beginnings of an innovative, action-oriented approach to education.

Through this educational model, students explored the river’s hydrology and biology, tested water quality, and
analyzed data. By measuring changes in water quality over several months, the students discovered increases
in fecal colifom levels in the Huron River following rain storms. (Fecal coliform bacteria are indicators

that raw sewage is entering a body of water.) The students devised a plan to alert city and county health
authorities, and were instrumental in creating a number of significant results: the city immediately closed the
sailboard rental concession that operated in a park near the school, and installed a hinged sign that could be
opened following storms to warn against contact with the water. Later, a number of sewer lines from homes
and businesses in the city were found to still be connected to the storm drainage system, in violation of more
recent standards; this was promptly corrected.

Earth Force is a national 501(c)(3) organization. Our mission is to engage young people as active citizens
who improve the environment and their communities now and in the future. Through Earth Force and our
network of diverse partners, young people get hands-on, real-world opportunities to practice civic skills,
acquire a deep understanding of the environment, and develop the skills and motivation to become lifelong
leaders in addressing community issues.

You can find out more about Earth Force at:
www.earthforce.org.




THE GREEN STANDARD
WATER MONITORING KIT

The GREEN STANDARD WATER MONITORING KIT is a complete, easy-to-use, portable kit
developed to fit the needs of the GREEN program for any water quality monitoring investigation. The
refillable, modular design and non-hazardous TestTabs® make the kit accessible to most environmental
science or community-based programs within the United States and around the world.

The GREEN STANDARD WATER MONITORING KIT enables students to:
= study the relationship between land-use and water quality;
= design, implement, and analyze a scientific investigation;

= measure and collect data on the physical, chemical, and biological parameters of a river or stream
within a local watershed;

= identify and explore community issues impacting a local watershed;

= develop and evaluate actions toward both strengthening the community stewardship and
improving the quality of the local watershed.

The GREEN STANDARD WATER MONITORING KIT includes:

= apparatus and reagents necessary to perform each of the eight water quality tests on 100 water
samples (44 tests for coliform and unlimited tests for benthic macroinvertebrates, change in
temperature, and turbidity);

= equipment to collect and identify benthic macroinvertebrates;
= concise, pragmatic Instructor’s Manual, including an introduction to the GREEN program;
= helpful water quality test-factor flash cards.

The eight water quality modules and the benthic macroinvertebrate module can be identified by the label,
which includes both the name and a code number specific to that test factor. The label also contains
contents and safety information. Some modules may be refilled separately as needed. Individual items
contained in some modules may also be replaced (i.e., a lost color chart or test tube), and can be ordered by
code number. Call LaMotte Company 800-344-3100 to place an order.



THE GREEN PROGRAM

The GREEN STANDARD WATER MONITORING KIT uses an inquiry-based approach to education. This
is a creative process that involves students in all aspects of a scientific investigation. Students ask questions,
devise a hypothesis, develop and perform an experiment, analyze the results, draw a conclusion, share their
results with others, and take action. Unlike most traditional approaches to science teaching, inquiry-based
instruction begins with the idea that students need to conduct investigations to learn science. This approach
is most effective when students investigate issues that are of concern to them and their community. With

this kit, students will be able to explore a wide range of issues regarding the health of their local environment
and discover the relationship between land-use and water quality. The following FIVE STEPS outline the
GREEN program for conducting a river study:

STEP I: CREATE A STUDY DESIGN

A. IDENTIFY YOUR WATERSHED
Use a map to identify your local watershed.

B. CREATE A LIST OF GOALS
Make a list of goals you would like to achieve.

C. PLAN THE RIVER STUDY
Choose a river study that will accomplish your goals.

STEP 1l: CONDUCT THE RIVER STUDY

A. SITE ANALYSIS

Evaluate your sampling sites. Collect stream bank, water, and soil
data.

B. BENTHIC MACROINVERTEBRATE ANALYSIS
Collect a sample of benthic macroinvertebrates. Calculate the
Pollution Tolerance Index from the quantity and variety of benthic
macroinvertebrates collected for each sampling site.

C. WATER QUALITY TESTING

Perform the eight water quality tests at each sampling site: Coliform
Bacteria, Dissolved Oxygen, Biochemical Oxygen Demand (BOD),
Nitrate, pH, Phosphate, Temperature Change, and Turbidity.



STEP I1I: ANALYZE THE DATA

Summarize all of the data collected and determine patterns and relationships between land-use
and water quality. Rank the results of Site Analysis, Benthic Macroinvertebrate Analysis, and
Water Quality Testing.

STEP IV: TAKE ACTION

Use the results of the scientific investigation to implement actions toward improving the water
quality of the watershed.

STEP V: EVALUATE THE RIVER STUDY

Reflect on the results of the scientific investigation and the actions taken. Identify any new
questions to study.

Read the entire manual before using this kit.

Make copies of the Pollution Tolerance Index Worksheet on page 20
and the Data Sheet on pages 35-36 for each sampling site.




STEP I: CREATE A STUDY DESIGN

There are three steps to creating a study design: identifying your watershed, creating a list of goals, and

planning your river study.

PART A: IDENTIFY YOUR WATERSHED

Obtain a detailed map that shows your river and its tributaries. It will be used to identify your local
watershed. Maps can be obtained from your library, local soil conservation district, county planning and
zoning office, city or county courthouse, or state environmental agency.

Locate the local
river on your map.

Identify a reference point( for
¢ example: school,
community, public landing,
park, etc.)

<

Mark the spot on the river
that is closest to your
reference point.

<+ I

Downstream
Point

From this spot, follow the river
downstream as far as your map
allows. Mark this second spot
as the downstream point.

@ tributary

Downstream
Point

tributary

Locate and mark the
tributaries that flow
into your river above
the downstream point.

Draw a line surrounding all
of the points that you have
just identified. This is your
watershed.

Locate natural features
of your watershed
including forests,
deserts, mountains,
valleys, lakes, and
marshes.

Locate major land-use areas
within the watershed
including industrial areas,
agricultural areas, residential
areas, major roadways,
communities, and large
urban areas.




PART B: CREATE A LIST OF GOALS

A study design can include one or many goals. There are three types of goals to consider: educational,
community, and environmental. Examples of each of these follow. You may have additional goals of your
own. List the goals that you would like to achieve.

EDUCATIONAL GOALS - students will:
= Plan, implement, and analyze a scientific investigation

Develop field and laboratory skills necessary for water quality testing
Strengthen observational, analytical, and problem-solving skills
Compile and compare water quality data

Use and integrate several disciplines (chemistry, biology, geography, mathematics, social studies,
etc.)

COMMUNITY GOALS

the community will:
= Assist students with water quality data collection

= Contribute resources such as maps and laboratory equipment
= Participate in future student research projects

the students will:
= Become actively involved in a school-based, community-supported water quality monitoring
program

= Develop an awareness and responsibility to their watershed as an individual and as a community
= Communicate findings and the results of their actions to the community

ENVIRONMENTAL GOALS - students will:
= Become familiar with the river ecosystem

= Learn to recognize water quality problems and their sources
= Understand relationships between land use and water quality
= Make a responsible, action-oriented contribution toward protecting the river and watershed



PART C: PLAN THE RIVER STUDY

CHOOSE A TYPE OF RIVER STUDY

@ EXAMPLES:
1. RIVER CHARACTERIZATION STUDY
» Test multiple sampling sites along the river to determine
patterns that can identify the relationships between land-
Choose a river study use and water quality.
Look at your that will accomplish
watershed map. your goals. 2. SITE COMPARISON STUDY

Test two sampling sites, one above and one below a
specific land-use to determine if changes in water quality
can be attributed to that land-use.

3. WATER QUALITY STANDARDS STUDY

Test one or more sampling sites to compare your results to
local, state, or federal standards.

CHOOSE YOUR SAMPLING SITES

Create y?ué own detaileil river study
Look at your sampline sites needed o map. Include your sampleing sites
watershed map. conguctgyour ver studt i(;t;.g the river and the surrounding

tRemember:

Determine the number of

= Your sampling sites should be at least half a kilometer (0.3 mi) in length.

= Your sampling sites should have clear points such as bridges, monuments, or distinctive natural
features at each end to define the boundaries.

= Ensure safety when choosing your sampling sites. They should be easily accessible for collecting
water samples and free from heavy automobile traffic and poisonous plants.

8



CHOOSE THE TESTS

You can explore chemical, physical, and biological characteristics of the watershed. The tests you choose to
perform will be based on your river study. The test modules included in this kit are:

= Benthic Macroinvertebrate e pH

= Total Coliform Bacteria = Phosphate
= Dissolved Oxygen = Temperature
< BOD e Turbidity

= Nitrate

MAKE A WATER SAMPLING SCHEDULE

The chemical, physical, and biological conditions of the river change on a daily, weekly, seasonal, and yearly
basis. Your sampling schedule will be determined by the river study you have chosen. Consider the following
when planning your schedule:

< Number of sites

Frequency of sampling
Number of test factors

Weather conditions
Number of monitors




STEP 11: CONDUCT THE RIVER STUDY
PART A: SITE ANALYSIS (10 BE CONDUCTED AT THE SAMPLING SITE)

GUIDELINES FOR SAMPLING
SAFETY IN SAMPLING

All skin that could potentially be in contact with!

When monitoring close to a wastewater
treatment plant or heavy industrial area,

water should be covered. Wear rubber gloves and boots, | | surgical masks should be worn to protect against aerosols.
if necessary. The use of an extension device for sampling | | Aerosols are windborne contaminants that can be
will minimize exposure to the river. breathed deeply into the lungs.

&) X3

Contact your nearest Health Department, T N Avoid sampling from heavily used bridges, and only
Department of Natural Resources, or the U.S. Environmental | | do so after consulting the local public works
Protection Agency( EPA) for specific warnings about local department. Sampling sites with steep banks should
rivers. Some stretches of rivers and land bordering rivers may | | also be avoided, if possible.

contain dangerous levels of toxic contaminants in the
sediment. If in doubt, consult local authorities.

10



GUIDELINES FOR TESTING
SAFETY IN RUNNING TESTS

Read the safety information on the label of
each module. These labels provide very specific
first aid and chemical information. Reagents
marked with an * are considered to be

otential health hazards. To view or print a

afety Data Sheet( SDS) for these reagents go
to www.lamotte.com. Emergency information
for all LaMotte reagents is available from

Chem-Tel( US, 1-800-2553924)( International,

Ensure that students
and others understand
the danger of treating
reagents casually or
endangering others
through "horseplay".

Wear safety goggles particularly when
performing water quality tests that
require shaking a chemical mixture.

)
T

call collect, 813-248-0585).
Follow the general

Wash hands after ‘
performing water quality | | safety guidelines for
your particular

tests. Avoid placing

hands in contact with school.
eyes or mouth during
monitoring.

following:

e Safety goggles for each student
® (Clean pail or bucket for washing

hands

e Soap( biodegradable if possible)
e Towels

@ Ensure a safe monitoring experience by using the

e Waste container for
chemical waste

® Plastic gloves

® Jug of clean water for washing hands ® Eye wash bottle

e First aid kit

AFTER TESTING...

All reacted test samples, except coliform bacteria, can be disposed of by flushing down the drain with excess
water. While in the field, reacted samples can be poured together into a waste container for later disposal.
See the coliform bacteria procedure for coliform test disposal.

11




GUIDELINES FOR COLLECTING A WATER SAMPLE

Collect a water sample that is representative of the river being tested. Collect samples away from the shore
and avoid sampling from the water surface or from the bottom sediments. Several samples from each water
sampling site will assure the reliability of the data.

Test all samples as soon as possible or within one hour of collection. The shorter the amount of time between
sample collection and sample testing, the more accurate the results. Whenever possible, perform Dissolved

Oxygen and BOD procedures at the sampling site immediately. See Dissolved Oxygen/BOD test procedures
for specific sampling requirements.

Handle all water samples as little as possible. Water samples can be kept in a cooler for testing later.

COLLECTING SAMPLES
@ """"""1 6 RN @ M
! Remove \: Hold the container
the cap of Rinse the near its base and plunge

Wear protective the sampling container 2-3 times it( opening downward)

gloves. container. with the river water. || below the surface of the water.

Tur? the sul;m&rlged Allﬁ)w the wa}tler Con th ’ . R el

container into the to flow into the ap the container emove the fu

current and away container for 30 while it is still container from the

from you. seconds. submerged. river immediately.

Repeat procedure for replicate water samples.

12



EVALUATE LAND-USE

PROCEDURE

Shade areas on your
detailed river study

Draw symbols to

- map to represent areas of represent geological
Observe the river land-use such as industrial areas, and physical features
and the surrounding agricultural areas, major roadways, such as islands, bridges,
area. communities, and large urban areas. and dams. Be sure to include a key.

Draw symbols to
represent any pipes, open
sewers, ditches, and other
streams, rivers, and
channels entering your

Repeat Steps 1-6 for
each sampling site.

oS , Mark which direction the water
sampling site. Indicate North on your map. | |is flowing.

13



EVALUATE THE RIVER BANK

Vegetation along the river bank increases bank stability and decreases bank erosion. Removing vegetation
along the river bank creates areas of bare soil.

Bank erosion can be caused by: Effects of bank erosion are:
= Removing trees and other plants from the = Increased river turbidity
river bank

= Increased water temperature

= Farmers plowing near the river bank = Increased levels of nutrients and
= Road and building construction chemicals

= Decreased dissolved oxygen levels

PROCEDURE

a pA‘H\%
Complete the

Bare Soil and Bank

Erosion Evaluation for both river

Observe the river banks. Record the results on the
banks. Data Sheet.
BARE SOIL EVALUATION BANK EROSION EVALUATION
Estimate the percentage of the sampling site Estimate the amount of erosion present at te
area which is bare soil or covered by concrete sampling site.
or rocks.
AMOUNT OF SCORE
PERCENT BARE SOIL SCORE BANK EROSION
0-10% 4 (excellent) stable, no sign of any
2 4 (excellent)
11-40% 3 (good) bank erosion
ang : erosion in a small
8411 180003 12 () number of places 3 (good)
- 2 (poor) overall ersosion evident 2 (fair)
extensive erosion 1 (poor)

14



EVALUATE WATER & SOIL ODOR

Odor in water and soil may be caused by:

= Decaying plants and algae

A SHEET

pAT /

= Sewage
= Industrial, agricultural, domestic, or urban wastes
= Soil run-off
PROCEDURE
WATER ODOR
O © -6 ©
Use your
Collect the hand to Use Odor in Water || Record the type
water sample in a wave the & Soil( pg. 16) to

large mouthed

air above the water

describe what you

and intensity( faint, distinct, or
strong) of the water odor on the

container. sample toward you. smell. Data Sheet.
SOIL ODOR
@® @ € ;
‘ Use Odor in Water Record the type
Gently disturb the & Soil( pg. 16) to and intensity( faint, distinct, or
bank soil and note describe what you strong) of the soil odor on the
any odor. smell. Data Sheet.

15




ODOR IN WATER & SOIL

ODORS POTENTIAL POLLUTANTS AND SOURCES

Sulfur (rotten egg): May indicate organic pollution, such as domestic or industrial wastes.

Musky: May indicate presence of sewage discharge, livestock waste, decaying algae, or
decomposition of other organic material.

Harsh: May indicate the presence of industrial or pesticide pollution.

Chlorine: May indicate the presence of over-chlorinated effluent from a sewage treatment

facility or a chemical industry.

No unusual smell: Not necessarily an indicator of clean water or soil. Many pesticides and herbicides
from agricultural and forestry run-off are colorless and odorless, as are many
chemicals discharged by industry.

EVALUATE WATER APPEARANCE
The appearance of the river water can be used as an indicator of water quality and local land-use.

PROCEDURE
WATER APPEARANCE
@ @ @ ;
i DN‘A%
Collect a water Look at the sample Record the apﬁearance of
sample in a clear, against a white the water on the Data Sheet.
colorless, glass jar. background.

16



WATER APPEARANCE

Green, Green-Blue, Brown
or Red:

Light to Dark Brown:

Dark Red, Purple,
Blue, Black:

Orange-Red or Blue:

Foam:

Multi-Colored (oily sheen):

No unusual color:

Indicates the growth of algae, which is usually caused by high levels of
nutrient pollution. Nutrient pollution can come from organic wastes,
fertilizers, or untreated sewage.

Indicates elevated levels of suspended sediments, giving the water a muddy
or cloudy appearance. Erosion is the most common source of high levels

of suspended solids in water. Land-uses which cause soil erosion include
mining, farming, construction, and unpaved roads.

May indicate organic dye pollution from clothing manufacturers or textile
mills.

May indicate the presence of copper, which can be both a pollutant and
naturally occurring. Unnatural occurrences can result from acid mine
drainage or oil well run-off. Copper is sometimes used as a pesticide, in
which case a sharp odor might also be present. Copper can also cause skin
irritations and death of fish.

Excessive foam is usually the result of soap and detergent pollution.
Moderate levels of foam can also result from decaying algae, which indicates
nutrient pollution.

Indicates the presence of oil or gasoline floating on the water surface.
Ingestion of oil and gasoline can cause poisoning, internal burning of the
gastrointestinal tract, and stomach ulcers. This pollution can be caused by
oil drilling and mining practices, leaks in fuel lines and underground storage
tanks, automotive junk yards, nearby service stations, wastes from ships, or
run-off from impervious roads and parking lot surfaces.

Not necessarily an indicator of clean water. Many pesticides, herbicides,
chemicals, and other pollutants are colorless or produce no visible signs of
contamination.

17



PART B: BENTHIC MACROINVERTEBRATE ANALYSIS

Most benthic macroinvertebrates found in streams are the immature aquatic stages of insects (benthic =
bottom; macro = seen with the naked eye; invertebrate = animal that lacks a backbone). Benthic
macroinvertebrates live on submerged material or on the bottom substrate of a river or stream. They are
easily collected, can be found worldwide, and are often sensitive to changes in their environment. Thus, they
are a good indicator of water quality.

Many freshwater macroinvertebrates require a specific range of chemical parameters (pH, Dissolved Oxygen,
Temperature, Alkalinity, etc.) to survive. The presence or absence of these organisms in a stream, and the
diversity of species present, can be used to indicate the overall ecological quality of the river.

Leaves naturally accumulate as packs on stream bottoms, forming a substrate that provides food as well as
habitat for a wide variety of benthic macroinvertebrates. Artificial substrates are often used to replicate
natural conditions in a more standardized manner for the purpose of conducting a scientific investigation.
Atrtificial leaf packs, or the experimental introduction of leaves to streams, can be an important tool for
understanding the structure and function of stream communities. Submerged leaf packs will be colonized by
leaf dwelling macroinvertebrates. The relative abundance and variety of freshwater macroinvertebrates found
in the leaf packs can be used as an assessment of the habitat and water quality.

ARTIFICIAL SUBSTRATE SAMPLING METHOD

a @ i
S e 5 F P P
T i i

Fill a mesh ba : e . e
(1588121LPB) wit lant material ¢ . An%hor thebleaf pack

ocal leaves or plant material to create a ' ' i

leaf 1E)ack. Fill out a tag and place it in the ? tto ?h?f}gstéetlﬁnsgide of Leave the leaf pack in place
mesh bag. Tie a knot to close the bag. a rock or cinder block. for 3-4 weeks.

When removing the leaf

pack from the river, care Carefully transfer

should be taken to disturb the Place the leaf ‘ the contents of the

leaf pack as little as possible. Approach the leaf EaCk in a bucket partially | | bag to a white tray.
i

pack from downstream and place a bucket or net filled with water to carry | | Also transfer any organisms
under it to catch organisms that may be dislodged. | |it to the sorting area. remaining in the bucket to the tray.

18




SORTING THE ORGANISMS

——

Place a Petri dish
on each circle on
the Sorting Sheet

(5882-SS6).

.~

000
Ol ==
O Ol | Usa spoon to add
some river water to
00 each dish.

®

Use a spoon to
separate the
organisms from the
leaves in the tray.

©__o

Place each organism in the Petri
dish next to the drawing that it
resembles. Use the hand lens to
examine the organisms.

CALCULATE THE POLLUTION TOLERANCE INDEX

——

Put an X in Column
A on the Pollution
Tolerance Index

Count the total
number of "X"s for

Multiply the number
in Co umn B by the

Add the numbers in
Column D together

19

Observe which Petri each group. Write ppropriate index to determine the
dishes have Worksheet( pg. 20) this number in alue in Column C. | |Pollution Tolerance
organisms in them. next to the organisms | | Column B. Enter the result in Index.
that are in your Column D
sample.
POLLUTION TOLERANCE
INDEX SCORE Record the score on gET
the Data Sheet.
16 and above 4 (excellent) DATA sH
12-15 3 (good)
8-11 2 (fair)
7 or less 1 (poor)




POLLUTION TOLERANCE INDEX WORKSHEET

COLUMN A COLUMN B COLUMNC COLUMND

GROUP 1 Mayflies
Stoneflies
] x4 =
Dobsonflies -

Caddisflies

GROUP 2 Dragonflies
Damselflies
Beetles
Crane Flies } x3 =
Planarians
Sowbugs

Scuds

GROUP 3 Midges

Black Flies x2 =
Leeches

GROUP 4 Earthworms
Snails }

POLLUTION TOLERANCE INDEX

20



PART C: WATER QUALITY TESTING

TEST KIT SAFETY

The TesTab® reagents used in this Kit are designed with safety in mind. The single-unit, foil packaged TesTabs
are easy to dispense. Store TesTabs in a cool, dry place and only open the foil when ready to use the tablet. A
single tablet, either alone or reacted with a sample, is not a health hazard. However, TesTabs should not be
ingested. Additional emergency information on all LaMotte

TesTabs is available 24 hours a day from the National Control Center

(1-800-222-1222). Each tablet can be identified by the 4 digit code

number referenced in the test procedures.

*WARNING: Reagents marked with an * are considered to be potential
health hazards. To view or print a Safety Data Sheet (SDS) for these
reagents go to www.lamotte.com. Search for the four digit reagent code
number listed on the reagent label, in the contents list or in the test
procedures. Omit any letter that follows or precedes the four digit code
number. For example, if the code is 4450WT-H, search 4450. To obtain
a printed copy, contact LaMotte by email, phone or fax.

Emergency information for all LaMotte reagents is available from Chem-Tel
(US, 1-800-255-3924) (International, call collect, 813-248-0585).

SAFETY NOTE: \Wear eye protection during experiments. Wash hands
after performing experiments. Follow all safety rules and guidelines
provided by your school or organization regarding laboratory

and outdoor activities.
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COLIFORM BACTERIA - MODULE CODE 5880

Fecal coliform bacteria are naturally present in the human digestive tract but are rare or absent in unpolluted
waters. Coliform bacteria should not be found in well water or other sources of drinking water. Their
presence in water serves as a reliable indication of sewage or fecal contamination. Although coliform bacteria
themselves are not pathogenic, they occur with intestinal tract pathogens that are dangerous to human
health. This presence/absence total coliform test detects all coliform bacteria strains and may indicate fecal
contamination.

FECAL COLIFORM BACTERIA PER 100 ML WATER

Desirable Permissible Water Use
0 0 Potable and well water (for drinking)
<200 <1,000 Primary contact (for swimming)
<1,000 <5,000 Secondary contact (for boating & fishing)

*For specific requirements, consult your state, regional, or local health department, or regional USEPA office.

The coliform test in this kit will indicate if you have above or below 20 coliform colonies per 100 mL of well
or river water. Even if the result of the coliform test for your well water is negative, this is not proof that
your water is safe to drink. You should always have a professional lab test your drinking water for the
presence of coliform bacteria.

COLIFORM REACTION

The Coliform Tablet (4890) contains nutrients to support the growth of coliform bacteria, a gelling
substance, and a pH indicator. If coliform organisms are present in the sample, gas will be generated as a
result of the bacteria metabolizing the nutrients in the tablet. The gas will be trapped in the gelling substance
and cause the gel to rise in the tube. The pH indicator may change color from red to yellow as further
evidence of coliform bacteria activity.

NEGATIVE POSITIVE

= Liquid above gel is clear = Many gas bubbles present

= Gel remains at bottom of tube = Gel rises to surface

= Indcator remains red or turns yellow with no gas < Liquid below gel is cloudy
bubbles = Indicator turns yellow

= Indicates less than 20 total coliform colonies « Indicates more than 20 total coliform colonies
per 100 mL water when a single tube is used per 100 mL water when a single tube is used

22



DECHLORINATION OF WATER SAMPLES

Water samples containing chlorine (like tap water) tend to suppress the growth of coliform bacteria when

used with this Kit. Sterile Water Sampling Bags containing a dechlorinating agent are provided to collect the
sample and neutralize any chlorine which may be present. This treatment is only necessary for water samples
that may contain chlorine.

PROCEDURE
O © © O 10
U [ \ U [E—— !
%%\ Hold taé)e U :
wire any
T?ar VO(/H ©p|g ~ gﬂl the o le whitl the :
of a Water ag to the . bag 3
Sampling Bag at the Pull thedtabs h 100 mL fill line with Pug wire corgn lete =
d line. outward to open the the tap water. ends to revolutions
score bag. close the bag. :

6.

Unwhirl bag and pull
tabs to open. Fol

one tape wire inward
to form a pouring
spout.

Follow the Coliform
Bacteria test
procedure on page 24.

Do not allow the tablet to fall out of the bag.

For more information on coliform bacteria, including more extensive tests that you can perform
and potential causes of pollution, visit the coliform bacteria page on the Earth Force website at:
www.earthforce.org/GMGREEN
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PROCEDURE

This coliform test is a quick screening test to determine if coliform bacteria are present in numbers greater or
less than 20 colonies/100mL of water.

SINGLE TUBE TEST

Fill the tube to
the 10 mL line.

Replace cap.

€) @ 6
g
g
Incubate the Compare |
Stand the tube tube upright, the contents |9
upright, with at room of the tube to the
tablet( 4890) temperature, for 48 Coliform Bacteria
flat on the bottom hours. Store out of Color Chart
of the tube. direct sunlight. 5880-CC).

Do not remove tablet from the tube. To avoid contamination do not touch the tablet or the inner surface of the

cap or tube.

TEST RES'UI.TS SCORE Record the score on
Negative 3 (good) the Data Sheet.  on SHEEY
Positive 1 (poor) -

COLIFORM TEST DISPOSAL PROCEDURE

the cap and add

immediately recap.

One tube at a time, remove
approximately
1 mL( 1/3 tsp or 20 drops) of

household chlorine bleach and

Bleach

7

[

Dispose of
closed tubes in

the trash. Do

not open tubes.

@

Let the tubes
stand upright for
about 4 hours.

TS

4 hours

NEVER re-use tubes after coliform bacteria testing.
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DISSOLVED OXYGEN - MODULE CODE 5889

Aquatic animals need dissolved oxygen to live. Fish, invertebrates, plants, and aerobic bacteria all require
oxygen for respiration. Oxygen dissolves readily into water from the atmosphere until the water is saturated.
Once dissolved in water, the oxygen diffuses very slowly and distribution depends on the movement of

the aerated water. Oxygen is also produced by aquatic plants, algae, and phytoplankton as a by-product of
photosynthesis.

The amount of oxygen required varies according to species and stage of life. Dissolved Oxygen levels below 3
ppm are stressful to most aquatic organisms. Dissolved Oxygen levels below 2 or 1 ppm will not support fish.
Levels of 5 to 6 ppm are usually required for growth and activity.

Dissolved Oxygen Percent Saturation is an important measurement of water quality. Cold water can hold
more dissolved oxygen than warm water. For example, water at 28°C will be 100% saturated with 8 ppm
dissolved oxygen. However, water at 8°C can hold up to 12 ppm of oxygen before it is 100% saturated. High
levels of bacteria from sewage pollution or large amounts of rotting plants can cause the percent saturation
to decrease. This can cause large fluctuations in dissolved oxygen levels throughout the day, which can affect
the ability of plants and animals to thrive.

DISSOLVED OXYGEN REACTION

Dissolved Oxygen TesTabs® (3976A) contain sodium citrate and 2, 4-Diaminophenol dihydrochloride.
Dissolved Oxygen, in a solution buffered by sodium citrate, oxidizes a proportionate amount of
2, 4-Diaminophenol dihydrochloride to produce a colored solution.

For more information on dissolved oxygen, including more extensive tests that you can perform and
potential causes of low dissolved oxygen, visit the dissolved oxygen page on the Earth Force website at:
www.earthforce.org/GMGREEN
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PROCEDURE

For the most accurate results, submerge the test tube (0125) in the river. Carefully remove the test tube
from the river, keeping the tube full to the top. Be sure not to mix or shake the sample, as this will add more
oxygen.

Record the temperature of the water sample.

© © :© ;0

Fill a small test tube Add two Dissolved Cap the tube. Be Mix by inverting

(0125) to overflowing | | Oxygen TesTabs® sure no air bubbles until the tablets

with sample water. (3976A) to the test are in the sample. have disintegrated
tube. about 4 minutes).

Compare the
color of the
sample to the Dissolved
Oxygen Color Chart

6663). Record the result as
ppm Dissolved Oxygen.

Wait 5 minutes.

Determine the Percent Saturation from the chart on page 27.

_—

actual size
tube 0125
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PERCENT SATURATION

DISSOLVED OXYGEN

0 ppm 4 ppm 8 ppm
2 0 29 58 Locate the temperature of the water sample on the
4 0 31 61 Percent Saturation chart. Locate the Dissolved
Oxygen result of the water sample at the top of the
6 0 32 64 chart. The Percent Saturation of the water sample is
8 0 34 68 where the temperature row and the Dissolved Oxygen
10 0 35 71 column intersect.
12 0 37 74 FOR EXAMPLE: if the water sample temperature is
14 0 39 78 16°C and the Dissolved Oxygen result is 4 ppm, then
b the Percent Saturation is 41.
% 16 0 41 81
w 18 0 42 84
20 0 44 88
22 0 46 92
24 0 48 95
26 0 49 99
28 0 51 102
30 0 53 106

Calculations based on solubility of oxygen in water at
sea level, from Standard Methods for the Examination
of Water & Wastewater, 18th edition.

DISSOLVED OXYGEN
(% SATURATION) SCORE Record the score on et
91-110 4 (excellent) the Data Sheet. DATA SWE
71-90 3 (good)
51-70 2 (fair)
<50 1 (poor)
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BIOCHEMICAL OXYGEN DEMAND (BOD 5-DAY) - MODULE CODE 5889

Biochemical Oxygen Demand (BOD) is a measure of the quantity of dissolved oxygen used by bacteria as
they break down organic wastes. In slow moving and polluted waters, much of the available dissolved oxygen
is consumed by bacteria, robbing other aquatic organisms of the dissolved oxygen needed to live.

PROCEDURE
O © 6 0
D Cap and wrap D B
the tube with 5 days | | Unwrap the tube.

Fill a small test aluminum foil and Add two Dissolved Cap the tube. Be
tube( 0125) to store it in a dark place| | Oxygen TesTabs® sure no air bubbles
overtlowing with at room temperature | ( 3976A) to the test are in the sample.
sample water. for 5 days. tube.

Compare the color of the sample
to the BOD Color Chart( 5889-CC). |3
The difference between the Dissolved

© .0 ;0

Mix by inverting
until the tablets

have disintegrated Wait 5 minutes. Oxygen result and the BOD result is the
(about 4 minutes). Biochemical Oxygen Demand. Record the
result as ppm BOD.
BOD = ppm Dissolved Oxygen __ ppm Dissolved Oxygen
= ( original sample) ( after 5 days)
BIOCHEMICAL OXYGEN
DEMAND (PPM) SCORE F;ecg d thsehscore on gET

0 4 (excellent) the Data Sheet. DATA sH
4 3 (good)
8 2 (fair)

For more information on biochemical oxygen demand, including more extensive tests that you can perform and potential
causes of high biochemical oxygen demand, visit the biochemical oxygen demand page on the Earth Force website at:
www.earthforce.org/GMGREEN
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NITRATE - MODULE CODE 5891

Nitrogen is a nutrient that acts as a fertilizer for aquatic plants. When nutrient levels are high, excessive
plant and algae growth creates water quality problems. Nitrogen enters the water from human and animal
waste, decomposing organic matter, and run-off of fertilizer from lawns and crops. Nitrogen occurs in water as
Nitrate (NO,), Nitrite (NO,), and Ammonia (NH,).

Unpolluted waters usually have a nitrate level below 4 ppm. Nitrate levels above 40 ppm are considered
unsafe for drinking water.

Drinking water containing high nitrate levels can affect the ability of our blood to carry oxygen. This is
especially true for infants who drink formula made with water containing high levels of nitrate. This nitrate
test is adequate for testing river water, but you should always have a professional lab, with more sensitive
testing equipment, test your drinking water for the presence of nitrate.

NITRATE REACTION

Nitrate #1 TesTabs® (2799A) contain sulfamic acid which destroys any nitrite that will give a positive
interference. *Nitrate #2 CTA TesTabs® (NN-3703A) contain zinc, which reduces the nitrate to nitrite, and
chromotropic acid which reacts with the nitrite to form a pink color.

*WARNING: Reagents marked with an * are considered to be potential health hazards. To view or print
a Safety Data Sheet (SDS) for these reagents go to www.lamotte.com. To obtain a printed copy, contact
LaMotte by e-mail, phone or fax.
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PROCEDURE

Add one *Nitrate
#2 CTA TesIab
NN3703A).
Immediately slide

Fill the test tube Cap the tube & mix . Cap the tube & mix
(0106) to the 5 mL Add one Nitrate #1 um% the tablet has f)};gtieséég%eleg: the for two minutes to
line. TesTab( 2799A). disintegrated. 0106-FP) disintegrate the tablet.
g gl
® @ T
Compare the color of |5 [|=
sample to the Nitrate | £ u

Wait 5 minutes.
Remove the tube
from the Protective
Sleeve.

result as O ppm.

Color Chart( 5891-CC).
Record the result as ppm
Nitrate. NOTE: If the

reaction is yellow, record

NOTE: Nitrate #2 CTA Tablets (NN-3703A) are sensitive to UV light. The Protective Sleeve (0106-FP)
will protect the reation from UV light. If testing indoors there is no need to use the Protective Sleeve in this

procedure.

NITRATE (PPM) SCORE
5 2 (fair)
20 1 (poor)
40 1 (poor)

Record the score on

the Data Sheet.

PA

ta SHEER

For more information on nitrate, including more extensive tests that you can perform
and potential causes of high nitrate levels, visit the nitrate page on the Earth Force website at:
www.earthforce.org/GMGREEN

30




pH - MODULE CODE 5890

The pH test is one of the most common analyses in water testing. pH is a measurement of the activity of
hydrogen ions in a water sample. The pH scale ranges from 0 to 14. Water samples with a pH below 7.0 are
considered acidic, those above 7.0 are basic, with 7.0 considered neutral.

A pH range of 6.5 to 8.2 is optimal for most organisms. Rapidly growing algae and vegetation remove carbon
dioxide (CO,) from the water during photosynthesis. This can result in a significant increase in pH.

Most natural waters have pH values from 5.0 to 8.5. Acidic, freshly fallen rain water may have a pH of 5.5 to
6.0. Alkaline soils and minerals that can raise pH to 8.0 to 8.5. Sea water usually has a pH value close to 8.0.

pH REACTION

pH Wide Range TesTabs® (6459A) contain mixed pH indicators which are sensitive to pH and undergo
specific color changes with variation in pH.

PROCEDURE
@ ® @ @
g . o
Spm
Fill the test Add one pH the tube Compare % Hm
tube( 0106) to Wide Range and mix until the color of
the 10 mL TesTab( 6459A). the tablet has the sample to the pH
line. disintegrated. Color Cp hart
(5890-CC). Record
the result as pH.
pH SCORE
4 1 (poon) Record the score on
P the Data Sheet. A 5\-\E‘
5 1 (poor) DA
6 3 (good)
7 4 (excellent)
8 3 (good . . . . .
(good) For more information on pH, including more extensive tests
9 1 (poor) that you can perform and potential causes of imbalanced pH
10 1 (poor) levels, visit the nitrate page on the Earth Force website at:
1 1 (poor) www.earthforce.org/GMGREEN
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PHOSPHATE - MODULE CODE 5892

Phosphorus is a nutrient that acts as a fertilizer for aquatic plants. When nutrient levels are high, excessive
plant and algae growth creates water quality problems. Phosphorus occurs in natural waters in the form of
phosphate (PO,). Over half of the phosphate in lakes, streams and rivers come from detergents.

Phosphate levels higher than 0.03 ppm contribute to increased plant growth.

PHOSPHATE REACTION

Phosphorus TesTabs® (5422A) contain ammonium molybdate which reacts with phosphorus to form a
phosphomolybdate complex. This is reduced to a blue complex by ascorbic acid.

PROCEDURE
@ ® '6© © 20 |
Q 0
Compare the |§ ﬁ :
color of the |§ UM
sample to the
Fill the test tube Add one Phosphorus | | Cap the tube & mix | |Wait 5 minutes. I()j}fsl)hgtgeggg%
(0106) to the 5 mL || TesTab( 5422A). until the tablet has art( 5892-CC).
line. disintegrated. Record result as ppm
Phosphate.
PHOSPHATE (PPM) SCORE
1 4 " Record the score on 1
(excellent) the Data Sheet. <A SHEE
2 3 (good) PA
4 2 (fair)

For more information on phosphate, including more extensive tests that you can perform and potential
causes of high phosphate levels, visit the biochemical oxygen demand page on the Earth Force website at:
www.earthforce.org/GMGREEN
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CHANGE IN TEMPERATURE

Temperature is very important to water quality. Temperature affects the amount of dissolved oxygen in the
water, the rate of photosynthesis by aquatic plants, and the sensitivity of organisms to toxic wastes, parasites
and disease. Thermal pollution, the discharge of heated water from industrial operations, for example, can
cause temperature changes that threaten the balance of aquatic systems.

USE OF THE THERMOMETERS

There are two thermometers included. Each has an adhesive back. Before

going to the river, adhere each one to the ruler to make holding them Low Range°C
easier. *
The Low Range thermometer will show liquid crystal numbers when itis  High Range“C

activated by low temperatures. The High Range thermometer has liquid
crystal windows. The exact temperature is indicated by a green display.

1416182022.2628303234363840

|
GREEN

The green display will usually be between a blue and a tan/red display.

PROCEDURE

Select two sites where the physical conditions, current speed, amount of sunlight reaching the water, and the
depth of the stream are as similar as possible. One site should be the sampling site. The second site should be
approximately 1 kilometer (approximately %2 mile) upstream.

a @ ) < ,aa’ a @
S, )
Q)
)
R km
3 1
D

Remove the
Wear protective gloves. thermometer from
At each site, place the the water. Read the
thermometer 4 inches

temperature and
below the surface for record the results as

~—"~

4 inches l

The difference between the
temperature upstream and the
temperature at the sampling
site is the change in

Repeat the test
approximately 1 km
upstream as soon as

El
8
8
3
8
8
8
8
L1
]
8
®
e
=

one minute. degrees Celsius. possible. temperature.
TEMPERATURE Record the score on i
CHANGE (IN °C) SCORE the Data Sheet. o vgm, SHE
0-2 4 (excellent)
3-5 3 (good)
6-10 2 (fair) For more information on temperature, including more extensive
>10 1 (poor) tests that you can perform and potential causes of pollution,

visit the temperature page on the Earth Force website at:
www.earthforce.org/GMGREEN
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TURBIDITY - MODULE CODE 5887

Turbidity is the measurement of the relative clarity of water. Turbid water is caused by suspended and
colloidal matter such as clay, silt, organic and inorganic matter, and microscopic organisms. Turbidity should
not be confused with color, since darkly colored water can still be clear and not turbid. Turbid water may be
the result of soil erosion, urban run-off, algal blooms, and bottom sediment disturbances which can be caused
by boat traffic and abundant bottom feeders.

TUBIDITY METHOD

A turbidity “target” is placed below the bottom of a clear tube. The sample turbidity causes a “fuzziness” of
the target. The degree of “fuzziness” is matched to target standards calibrated in Jackson Turbidity Units
(JTU).

PROCEDURE

Collect a small bucketful of river water. Be careful not to disturb the sediments on the stream bottom. Shake
the sample vigorously before examination.

© ©.0©;0 |
;8 d i _a‘ d i _a( 3 5
P8 el el
o=, I Q& S &
50 o) 2 jYU
P £ ~& | || Compare the appearance of IS
Fill the Place the base of the | | Look down through the Secchi disk icon under the
turbidity tube tube on the outline the sample water at tube to the gray Secchi diskson
(0836) to the on the Turbidity the Secchi disk icon | | the either side of the tube to determine
line. Chart.( 5887-CC). under the tube. the turbidity in JTU.
TURBIDITY (JTU) SCORE
4 I Record the score on 1
s (et the Data Sheet. <A GHEE
>0 to 40 3 (good) DA
>40 to 100 2 (fair)
>100 1 (poor)

For more information on turbidity, including more extensive tests that you can perform and potential
causes of high turbidity, visit the turbidity page on the Earth Force website att:
www.earthforce.org/GMGREEN
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DATA SHEET

Photocopy for use.

Sampling Site:
4 3 2 1
EXCELLENT GOOD FAIR POOR
BARE SOIL
O O O O
0-10% 11-40% 41-80% 81-100%
BANK EROSION O
stzla:kl)le small number ovgall exteEIsive
of places
WATER ODOR
Type:
Intensity:
SOIL ODOR
Type:
Intensity:
WATER APPEARANCE
BENTHIC
MACROINVERTEBRATES O O O O
Pollution Tolerance Index 16 and above 12-15 8-11 7 or less
COLIFORM BACTERIA
Single Tube O O
negative positive
DISSOLVED OXYGEN
Percent Saturation O O O O
91-110 71-90 51-70 <50




4 3 2 1
EXCELLENT GOOD FAIR POOR
BOD
ppm DO Original Sample:
e — O O O
ppm DO Incubated Sample: 0 4 8
BOD:
NITRATE
O O
5 ppm 20, 40 ppm
pH
O O O
7 6, 8 4,5,9,10,11
PHOSPHATE
O O O
1 ppm 2 ppm 4 ppm
TEMPERATURE
Temperature Downstream O O O O
Temperature Upstream 0-2 3-5 6-10 >10
Temperature Difference
TURBIDITY
O O O O
0JTU >0to40JTU | >40to 100JTU >100JTU

Use the ranked results to track water quality trends over long periods of time, to compare the water quality at
different sites along the river, and to investigate how land use affects water quality.
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STEP lil: ANALYZE DATA

CREATE A SUMMARY TABLE

Copy the individual results from each data sheet into a single
summary table similar to the example.

DRAW CONCLUSIONS
Use the watershed map developed in Step | and the summary table to answer the following questions:

1. Was there any pattern to the differences in the test results? Explain.
2. Did the test results seem to correspond to land-use? Explain.

3. Do the results indicate important water quality issues facing your community and the entire
watershed? Explain.

4. Did the benthic macroinvertebrate sampling at each site indicate a pattern in water quality? Did
the land-use seem to influence Pollution Tolerance Index values? How?

5. Do the Pollution Tolerance Index and chemical test results agree as indicators of water quality?

6. What can benthic macroinvertebrate sampling reveal that is not reflected in physical and
chemical testing?

7. What new questions are raised by your river study? Consider which of these questions you might
want to investigate further.
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STEP IV: TAKE ACTION

IDENTIFY THE PROBLEM

From the data collected, create a list of water quality problems that have been identified. Choose the problem
that you would like to help resolve.

EXAMPLE:

Elevated coliform levels were detected at two water sampling sites downstream from a sewage discharge pipe.
This can indicate improper sewage disposal.

DEFINE THE PROBLEM

Define the problem in terms of who or what it affects. This definition will direct your work and should be
developed carefully. Large problems can be complicated and you may have to concentrate on resolving only
one part of the problem.

EXAMPLE:

Improper sewage disposal affects the water quality of the river, the health of the stream community, and
availability of clean water for recreation and other uses.
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CREATE A PLAN TO HELP SOLVE THE PROBLEM
1. LIST ACTIONS YOU CAN TAKE

Actions can take multiple forms, so it is important to consider many possibilities. The arts, for example,

can be a very powerful medium to communicate thoughts and ideas about an issue. For each of the
following examples, consider a community partner.

Examples include:

EDUCATION
= Send letters to a local or regional newspaper.
= Educate others - give presentations on the problem.

= Make school announcements or write radio spots.

DIRECT ACTION

= Make personal changes in lifestyle (e.g., start a recycling program in your home)
= Clean debris out of a river or lake.

= Plant trees or other plants on an eroding stream bank.
POLITICAL ACTION
= Speak at a public meeting (e.g. town, etc.).

= Write letters to public officials (or visit in person).
= Invite public officials to speak at your school.
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2. CREATE AN ACTION PLAN
Narrow the list of actions down to one or two that can help you solve the problem.

The actions should be:
e Practical

Simple

Interesting to the students and relevant to their course work and their lives

Inclusive of all students

Challenging

Completed within a designated time frame

Achievable with available information

3. IMPLEMENT THE ACTION PLAN

Divide the tasks that need to be accomplished among the participants to implement this plan. Set a timeline
for each major step in the plan as well as an overall deadline.

Record meetings or keep an ongoing log to monitor the progress.
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STEP V: EVALUATE THE RIVER STUDY

The evaluation of the river study will help identify your successes, improve future river studies, and share your
accomplishments with your community. The goals established in Step | will assist in the evaluation process.
Teachers, students, and community partners should all participate in the evaluation.

Answer the following questions:
1. What were the goals of your river study?
2. Did your study design enable you to meet all the goals of your river study? Explain.
3. Was your action plan successful? How?
4. \What did you accomplish that was not a goal?
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GLOSSARY

* Dissolved oxygen The amount of oxygen dissolved in water.
(D.O.):
* Euvtrophication: The enrichment of water with nutrients, usually phosphorous and nitrogen,
which stimulates the growth of algal blooms and rooted aquatic vegetation.
* Fecal coliform: Bacteria that are found in excrement or sewage contamination, occurring

naturally in the digestive tract of human beings and animals to aid in the
digestion of food.

* Impounded: A body of water that is confined, as if in a reservoir.

* Metabolic: The chemical process in living cells by which energy is provided for vital
processes and activities.

* Nitrate: One form of nitrogen that plants can take up through their roots and use for
growth.

* Nonpoint source Pollution whose sources cannot be traced to a single point and reach water

pollution: bodies in runoff.

* Organic: A living plant or animal containing carbon compounds.

* pH: A measure of the acidity or alkalinity of a solution.

* Pathogens: A Dbiological agent (such as a bacterium or virus) that can cause diseases.

* Phosphate: An important nutrient for plants to grow and for the metabolic reactions of
plants and animals.

* Photosynthesis: A process by which chlorophyll-containing cells in green plants converts
light to chemical energy and synthesize organic compounds from inorganic
compounds.

* Phytoplankton: Microscopic, photosynthetic floating aquatic plants.

* Point source pollution: Pollution that has discrete discharges, usually from a pipe or outfall.

* Turbidity: A measure of the clarity of water.

* Watershed: The catchment basin or drainage area (both below and above ground) of an
entire river system.
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OTHER ENVIRONMENTAL
EDUCATION BOOKS BY GREEN

Field Manual for Water Quality Monitoring 11th Edition (Mitchell and Stapp)

Field Manual for Global Low-Cost Water Quality Monitoring 2nd Edition (Stapp and Mitchell)
Sourcebook for Watershed Education (Misch, Price, and Schmidt)

Investigating Streams and Rivers (Stapp, Cromwell, Schmidt and Alm)

Environmental Education for Empowerment (Stapp, Wals, and Stankorb)

International Case Studies on Watershed Education (Stapp, Wals, Moss, and Goodwin)

Air Pollution: Ozone Study and Action (Frank, Luera, Stapp)

Water Studies for Younger Folks (Publication of Earth Force’s Global Rivers Environmental
Education Network)

To order any of these books or other water monitoring and
youth action materials contact Earth Force:
www.earthforce.org/GMGREEN
Phone: 303-433-0016
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GREEN STANDARD WATER MONITORING KIT
REPLACEMENT PARTS LIST

KIT CODE KIT DESCRIPTION PART CODE PART DESCRIPTION
5889 Dissolved Oxygen Test Kit 3976A Dissolved Oxygen TesTabs
0125 Test tube, glass
6663 Dissolved Oxygen Color Chart/Instuction Card
faleiaie BOD Instruction Card
inieiell Dissolved Oxygen Flash Card
5890 Wide Range pH Test Kit 6459A Wide Range pH TesTab
0106 Test tuve, plastic
Fkkk pH Color Chart/Instruction Card
iaieielel pH Flash Card
5891 Nitrate Test Kit 2799A Nitrate #1 TesTabs
NN-3703A *Nitrate #2 CTA TesTabs
0106 Test Tubes, lastic
Fkkk Nitrate Color Chart/Instruction Card
inieiell Nitrate Flash Card
5892 Phosphate Test Kit 5422A Phsphorus TesTabs
0106 Test tubes, plastic
faleiaie Phosphate Color Chart/Instruction Card
Fhkx Phosphorus Flash Card
5850 Coliform Bacteria Test Kit R-5875 Coliform Table it Tube (6 tubes)
2-2197 Water Sampling Bags
faleiaie Coliform Bateria Color Chart/Instruction Card
inieioll Coliform Bateria Flash Card
5887 Turbidity Test Kit 0836 Turbidity Tube
Fkkx Turbidity Chart/Instruction Card
Fkkk Turbidity Flash Card
falalaled Temperature falelalel Thermometer, 0-12°C
falaiaie Thermometer, 14-40°C
inieioll Temperature Instruction Card
Fkkx Benthic Macroinvertebrates Fkkx Trays, white
5882-SS6 Sorting Sheets, Macroinvertebrate (set of 6)
Fkkx Petri Dishes
5882-LPB Bags, Mesh (set of 30)
falaiaie Hand Lenses
0170 Ruler
Fkkx Benthic Macroinvertebrate/Safety Flash Card
Fkkk Manual

****Not sold individually *WARNING: Reagents marked with an * are considered to be potential health hazards. To view or print
a Safety Data Sheet (SDS) for these reagents go to www.lamotte.com. To obtain a printed copy, contact LaMotte by e-mail, phone or
fax. Call LaMotte Company 800-344-3100 or Earth Force 303-433-0016
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