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Adapted from Earth Force/Green’s Standard Water Monitoring Kit Manual in partnership with LaMotte Company 

 

STEP 1: ESTABLISH A MONITORING LOCATION IN YOUR WATERSHED 

IDENTIFY YOUR WATERSHED 

Obtain a map of your 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. Orange County Watershed and Coastal Resources’ web 
site (www.ocwatershed.com) is an excellent resource to help you identify and explore 
your watershed. Actual aerial, drainage, and land use maps are available on the web 
site for review.  

1. Locate a potential water sampling location(s) on a map (watershed map, road map, 
etc...) 

2. Visit the location(s) and if suitable for sampling, mark the water sampling location on 
the map taking note of any other useful reference points (a school, park, bridge, etc...). 

3. Attempt to identify the sources of the water and any upstream sources of 
contamination. Note these sources and any other contributing factors you think are 
important to the quality of the water. 

a. Locate natural features of your watershed including hills, wetlands, etc. 

b. Locate major land-use areas contributing water to your sampling location 
including industrial areas, agricultural areas and residential areas. In some cases 
it may only be one land use or it may be many. 

CREATE A LIST OF GOALS 

• Educational – students will: 
o plan, implement and analyze a scientific investigation; 
o develop field and laboratory skills necessary for water quality testing; 
o compile and compare water quality data. 

• Community – students will: 
o develop an awareness and responsibility to their watershed as an 

individual and as a community; 
o communicate findings and the results of their actions to the community. 

 

FIELD ACTIVITY: 
MONITORING THE WATER QUALITY IN YOUR WATERSHED
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• Environmental – students will: 
o become familiar with their watershed; 
o learn to recognize water quality problems and their sources; 
o understand relationships between land use and water quality; 
o make a responsible, action-oriented contribution toward protecting their 

watershed. 

STEP 2: DESIGN A MONITORING PLAN  

 PLANNING A STUDY 

• Chose a type of study. 
o Look at your watershed map. 
o Choose a study that will accomplish your goals. 

• Site Comparison Study 
o 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. 

o Coordinate with other groups to sample a larger watershed 
allowing for data to be compared between sites.  

• Water Quality Standards Study 
o Test one or more sampling sites to compare your results to 

local, state, or federal standards. 
 

• Chose the tests. 
You can explore chemical and physical characteristics of the watershed. The 
tests you choose to perform will be based on your study. 

• Kit includes:  
o Dissolved Oxygen 
o Nitrate 
o pH 
o Phosphate 
o Temperature 
o Turbidity 
o BOD (N/A) 
o Benthic Macro invertebrate (N/A) 

• Make water sampling schedule 
o Number of sites 
o Frequency of sampling 
o Number of test factors 
o Weather conditions 
o Individuals assigned to each sampling site 
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STEP 3: CONDUCT THE STUDY 

SITE ANALYSIS (Conducted at the Sampling Site) 

• Guidelines for Sampling: 
o Safety in Sampling 

 Wear rubber gloves and appropriate shoes (closed toe, rubber or 
waffle bottom such as athletic shoes or boots). 

 Wear safety goggles. 
 Avoid sampling from high traffic areas. Sites with steep banks or 

heavy brush should also be avoided. 
o Safety in Running Tests 

 Read the safety information on the label of each module. These 
labels provide very specific first aid and chemical information. 

 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. 

 Wash hands after performing water quality tests. Avoid placing 
hands in contact with eyes or mouth during monitoring. 

 Ensure a safe monitoring experience by using the following: 
• Safety goggles for each student 
• Clean pail or bucket for washing hands 
• Jug of clean water for washing hands 
• Soap (biodegradable if possible) 
• Towels 
• Waster container for chemical waste 

o All reacted samples can be disposed of by flushing 
down the drain with excess water. While in the field, 
reacted samples can be poured into a waste 
container for later disposal. 

• Plastic gloves 
• Eye wash bottle 
• First aid kit 

• Guidelines for Collecting a Water Sample: 
o Collecting Samples 

 Wear protective gloves. 
 Remove the cap of the sampling container. 
 Rinse the container 2-3 times with the river water. 
 Hold the container near its base and plunge it (opening downward) 

below the surface of the water. 
 Turn the submerged container into the flow and away from you. 
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 Allow the water to flow into the container until full. 
 Cap the container while it is still submerged. 
 Remove the full container from the water. 
 Repeat procedure for replicate water samples. 

o Evaluate land use 
 Observe the surrounding area. 
 Note characteristics of geological and physical features of your 

sampling site (homes, streets, vegetation, animals, etc.). 
 Note any additional contributions to sampling site (pipes, upstream 

runoff/irrigation, storm channels, etc.). 
 Note the direction the water is flowing. 
 Repeat for each sampling site. 

o Evaluate water odor 
Odor in water may be caused by 

 Decaying plants and algae; 
 Sewage; 
 Industrial, agricultural, domestic, or urban wastes; 
 Soil run-off. 

 
PROCEDURE: 
 

1. Collect the water sample in a large mouthed container. 
2. Use your hand to wave the air above the water sample toward you. 
3. Use the table below to describe what you smell. 
4. Record the type and intensity (faint, distinct, or strong) of the water odor on the 

data sheet. 

ODORS IN WATER 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. Many pesticides 

and herbicides from agricultural and urban run-off are 
colorless and odorless, as are many chemicals discharge by 
industry. 
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o Evaluate Water Appearance 
The appearance of the water can be used as an indicator of water quality 
and local land-use. 

PROCEDURE: 

1. Collect a water sample in a clear, colorless, glass jar. 
2. Look at the sample against a white background. 
3. Using the table below, record the appearance of the water on the Data Sheet. 

WATER APPEARANCE      POTENTIAL POLLUTANTS AND SOURCES: 
Green, 
Green-Blue, 
Brown or 
Red: 

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. 

  
Light to Dark 
Brown: 

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, unpaved roads and 
urban irrigation. 

  
Dark Red, 
Purple, Blue, 
Black: 

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

  
Orange-Red 
or Blue: 

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. 

  
Foam: 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. 

  
Multi-
Colored (oily 
sheen): 

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. 

  
No unusual 
color: 

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

 Conductivity is the availability of a solution to conduct an electrical current. This current is conducted by 
electrically charged particles called ions. Different solutions have different kinds and amounts of ions. 
Distilled water has very few ions, and therefore a low conductivity, while sea water has a large number 
of ions, and a high conductivity. In fresh water, conductivity is measured in microsiemens per 
centimeter. Because it is a quick, reliable, and inexpensive way of monitoring the ionic content of a 
solution, conductivity measurements are widely used in many areas of water testing, from 
environmental monitoring to municipal water supplies to many industrial applications. 

PROCEDURES: 

To measure conductivity once a water sample has been collected, use 
the EC 11 Tester probe as per the manufacturer’s directions provided. 

 

 

Record the score on the Data Sheet. 

CONDUCTIVITY SCORE 

0 ‐ <500  4 (excellent) 

>500 ‐ <1500  3 (good) 

>1500 ‐ <2500  2 (fair) 

>2500  1 (poor) 
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STEP 4: ANALYZE DATA 

SUMMARIZE DATA 

Copy the individual results from each field data sheet into a single summary table. 

DRAW CONCLUSIONS 

Using the summary table and the site evaluation notes 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.  What new questions are raised by your water quality study? Consider which of these 
questions you might want to investigate further. 

 

STEP 5: 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 nitrate levels were detected at two water sampling 
sites in your neighborhood. This can indicate improper fertilizer use. 

DEFINE THE PROBLEM 

• Define the problem in terms of who or what it affects. This will direct your 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 fertilizer use affects the water quality and health of the 
watershed, and availability of clean water for recreation and other uses. 

CREATE A PLAN TO HELP SOLVE THE PROBLEM 

• List Actions you can take.  
Actions can take multiple forms, so it is important to consider many possibilities. 
For each example consider a community partner. 
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Examples include: 

o Education 
 Send letters to a local or regional newspaper. 
 Educate others – give presentations on the problem. 
 Make school announcements. 

o Direct Action 
 Clean debris around storm drains or watershed. 
 Make personal changes in lifestyle 

(Learn about responsible garden chemical use and disposal.) 
o Political Action 

 Speak at a public meeting (city council, Homeowners Association, 
etc.) 

 Write letters to public officials (or visit in person) 
 Invite public officials to speak at your school or in your 

neighborhood. 

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: 

• Practical 
• Simple 
• Inclusive of community 
• Completed within a designated time frame 
• Achievable with available information 

IMPLEMENT THE ACTION PLAN 

Keep an ongoing log to monitor progress. 
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STEP 6: EVALUATE THE WATER SAMPLING STUDY 

The evaluation of the study will help identify your successes, improve future studies, 
and share your accomplishments with your community. Refer to the goals in Step 1 to 
assist you with the evaluation process. 

Answer the following questions: 

1. What were the goals of your water quality study? 

2. Did your study design enable you to meet all the goals of your study? Explain. 

3. Was your action plan successful? How? 

4. What did you accomplish that was not a goal? 
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VOCABULARY 

 

Dissolved oxygen (D.O.) - The amount of oxygen dissolved in water. 
   
Eutrophication - The enrichment of water with nutrients, usually 

phosphorous and nitrogen, which stimulates the 
growth of algal blloms and rooted aquatic vegetation. 

   
Impounded - A body of water that is confined, as if in a reservoir. 
   
Nitrate - One form of nitrogen that plants can take up through 

their roots and use for growth. 
   
Nonpoint source Pollution - Pollution whose sources cannot be traced to a single 

point and reach water bodies in runoff. 
   
Organic - A living plant or animal containing carbon compounds. 
   
pH - A measure of the acidity or alkalinity of a solution. 
   
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 water system. 



 
4H SET: WATER QUALITY AWARENESS IN URBAN ENVIRONMENTS – Field Activity         [20] 
 
 

References: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The  University  of  California  prohibits  discrimination  or  harassment  of  any  person  on  the  basis  of  race,  color, 
national origin,  religion,  sex, gender  identity, pregnancy  (including  childbirth, and medical  conditions  related  to 
pregnancy or childbirth), physical or mental disability, medical condition (cancer‐related or genetic characteristics), 
ancestry, marital status, age, sexual orientation, citizenship, or service in the uniformed services (as defined by the 
Uniformed Services Employment and Reemployment Rights Act of 1994: service in the uniformed services includes 
membership, application for membership, performance of service, application for service, or obligation for service 
in the uniformed services) in any of its programs or activities. 

University policy also prohibits  reprisal or  retaliation against any person  in any of  its programs or activities  for 
making  a  complaint of discrimination or  sexual harassment or  for using or participating  in  the  investigation or 
resolution process of any such complaint. 

University policy is intended to be consistent with the provisions of applicable State and Federal laws. 

Inquiries  regarding  the University’s  nondiscrimination  policies may  be directed  to  the Affirmative Action/Equal 
Opportunity Director, University of California, Agriculture and Natural Resources, 1111 Franklin Street, 6th Floor, 
Oakland, CA 94607, (510) 987‐0096. 

 


