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¶ This book was originally made for the Scholastic Aquatic Partnership. 

Compiled by Kaeti Stoss, Delta Environmental 

 

¶ Equipment directions are modified from the packaging and materials from each test. 

 

¶ Surface Water and Groundwater Quality Standards are from the DEC 

http://www.dec.ny.gov/regs/4592.html & http://www.dec.ny.gov/regs/4590.html  

 

¶ Other material adapted from the Finger Lakes Institute Stream Monitoring Manual 

http://www.hws.edu/fli/pdf/stream_manual.pdf 
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Site Process  

 

Ç Label your flag with your group number 

Ç Mark your location  

Ç Fill out Physical Characteristics (except temperature, GPS, and Dissolved Oxygen) 

Ç Rinse your dishpan with the water from the stream or lake 

Ç Fill dish pan about 2 inches deep  

Ç Take it to your station group location 

Ç Complete your Water Chemistry and temperature tests 

Ç Dispose of your extra water and all used materials. 

Ç Collect your flag 

 

 

 

 

 

As the Vernier Lab Quest 2 Comes around 

Ç Record the GPS Coordinates of your site 

Ç Record the Dissolved Oxygen level at your site. Do NOT put the tip of the DO meter into the 

stream or lake bed. It just needs to be below the surface. 

 

 

 

 

 

 

 

 

 



Physical Characteristics ð Lak e Site  

 
Date ___________________ Time_______ Waterway_________________________________ 

Location (describe) ____________________________________________________________ 

____________________________________________________________________________ 

GPS ________________________________________________________________________ 

 

Weather  

Current Weather _____________________________________ Current Temperature _____ C 

Weather conditions in the past 24 hours ____________________________________________ 

____________________________________________________________________________ 

 

Water Level  

Ç High Ç Normal Ç Low 

 

Local Characteristics  

Ç Eroded Bank 

Ç Rootwads (tree roots exposed in the 

water) 

Ç Woody Debris (logs in the water) 

Ç Deep Pools 

Ç Riffles  

Ç Drainage from Road or Parking Lot 

 

Water Appearance/Odor  ï Check all that apply 

Ç Clear 

Ç Murky 

Ç Tea-Brown 

Ç Algae 

Ç Oily 

Ç Unusual Odor 

Ç Other:_________________ 

 

Water Characteristics  

²ŀǘŜǊ ¢ŜƳǇŜǊŀǘǳǊŜ х/ Dissolved Oxygen 

  
In the surface waters of lakes, DO shall not be less than 6.0 mg/L at any time.  

 

Substrate  - Rank the substrate from least common (1) to most common (6) 

Silt/Clay/Mud 
(fine sediment) 

Sand 
(0.06-2.0 mm) 

Gravel 
(2-64 mm) 

Cobbles 
(64-256 mm) 

Boulders 
(>256 mm) 

Bedrock 
(solid rock) 

      

 



Physical Characteristics ð River Site  

 
Date ___________________ Time_______ Waterway_________________________________ 

Location (describe) ____________________________________________________________ 

____________________________________________________________________________ 

GPS ________________________________________________________________________ 

 

Weather  

Current Weather _____________________________________ Current Temperature _____ C 

Weather conditions in the past 24 hours ____________________________________________ 

____________________________________________________________________________ 

 

Water Level  

Ç High Ç Normal Ç Low 

 

Local Characteristics  

Ç Eroded Bank 

Ç Rootwads (tree roots exposed in the 

water) 

Ç Woody Debris ( logs in the water) 

Ç Deep Pools 

Ç Riffles  

Ç Drainage from Road or Parking Lot 

 

Water Appearance/Odor  ï Check all that apply 

Ç Clear 

Ç Murky 

Ç Tea-Brown 

Ç Algae 

Ç Oily 

Ç Unusual Odor 

Ç Other:_________________ 

 

Water Characteristics  

²ŀǘŜǊ ¢ŜƳǇŜǊŀǘǳǊŜ х/ Dissolved Oxygen 

  
For trout spawning waters (TS), the DO concentration shall not be less than 7.0 mg/L from other 

than natural conditions. For trout waters (T), the minimum daily average shall not be less than 

6.0 mg/L, and at no time shall the concentration be less than 5.0 mg/L. 

 

Substrate  - Rank the substrate from least common (1) to most common (6) 

Silt/Clay/Mud 
(fine sediment) 

Sand 
(0.06-2.0 mm) 

Gravel 
(2-64 mm) 

Cobbles 
(64-256 mm) 

Boulders 
(>256 mm) 

Bedrock 
(solid rock) 

      



pH  

 
 
The pH test is one of the most common analyses in water testing. An indication of the sample's 
acidity, pH is actually a measurement of the activity of hydrogen ions in the sample. pH 
measurements are on a scale from 0 to 14, with 7.0 considered neutral. Solutions with a pH 
below 7.0 are considered acids, and those above 7.0 considered bases.  
 
Unpolluted water has a pH of 5 to 8.5.  Be suspicious of pollution if your water is outside of this 
range or if the pH of your water changes suddenly. Acid rain, mining, and some industrial 
wastes can change the ph. Most aquatic organisms are sensitive to pH changes. The chart 
below shows the range at which certain organisms can live. 

 

pH Ranges That Support Aquatic Life 

 

 Most Acid Neutral Most 

Basic 

        0  1  2  3 4 5 6   7 8 9  10 11 12 13  14 

 

Bacteria  1.0              13.0 

 

Aquatic Plants            6.5       13.0 

 

Carp, Suckers, Catfish,   6.0                        9.0 

some invertebrates 

 

Bass, Crappie      6.5  9.0 

 

Snails, Clams and Mussels     7.0       9.0    

 

Largest variety of animals       6.5    7.5 

(Trout, Mayfly, Stonefly, Caddisfly) 

 
 
Rapidly growing algae or submerged aquatic vegetation remove carbon dioxide (CO2) from the 
water during photosynthesis. This can result in a significant increase in pH levels, so the water 
becomes more basic. Low or high pH can affect egg hatching, kill sources of food for fish and 
insects, or make water uninhabitable for any aquatic life. 
 
Because of air pollution, precipitation in the Northeast US tends to have low pH. This is called 
ñacid rain.ò  Some effects on fish are softening bones and clogging gills with mucus.  



pH  

 
 
 
 

 

 

Site  Level  

 
 

 

 
 

 



Alkalinity  

 
 

 

 

  

 

 

 

 

 

Alkalinity is a measure of the 
capacity of water to 
neutralize (or buffer) inputs 
ƻŦ ŀŎƛŘǎΦ ! ǊƛǾŜǊΩǎ ŀƭƪŀƭƛƴƛǘȅ ƛǎ 
dependent on the type of 
soil and bedrock through 
which it flows. Therefore, it 
can vary greatly from 
watershed to watershed 
naturally. The lower the 
alkalinity the lower the 
ability to buffer. 
 
Alkalinity is measured in 
milligrams per liter of 
calcium carbonate. 
 
Why Measure Alkalinity? 
 
Alkalinity is important 
because it protects against 
pH changes from acid inputs 
ŀƴŘ ǘƘǳǎ ŀŦŦŜŎǘǎ ǘƘŜ ǿŀǘŜǊǎΩ 
ability to support life. 
Human-caused inputs of acid 
into a river are mainly acid 
deposition (rain, snow, and 
dry particles), wastewater 
discharges, industrial 
discharges, and acid mine 
drainage. 

Site  Level  Unit  Category  

 
 

   

 
 

   

Category  Alkalinity as 
CaCO3 

Category  Alkalinity as 
CaCO3 

Acidified 0 Highly sensitive 5-10 ppm 

Critical 0-2 ppm Sensitive 10-20 ppm 

Endangered 2-5 ppm Not sensitive 20 or ppm 



Chlorine  ð Cl  

 
Chlorine in the Environment   

Chlorine may be released into the environment through water chlorination and during accidents 

such as a chlorine gas leak from an industrial facility or a chlorine tank spill.  Due to its high 

reactivity, chlorine gas is unlikely to remain in the environment very long after it is released. 

Chlorine immediately reacts with both organic and inorganic materials that it comes into contact 

with.   

 

Health Effects   

The principal targets of toxicity to chlorine gas are the respiratory 

airways and the eyes.   

 

Levels 

EPA established a maximum contaminant level of 4 ppm  

for free chlorine in drinking water.  The level for streams is 

.00 5 ppm . 

 

 

 

 

 

 

 

 

 

хC хF 
Dip 

Time 
(sec) 

хC хF 
Dip 

Time 
(sec) 

0 32 20    

1 34 19 21 70 6 

2 36 17 22 72 6 

3 37 15 23 73 5 

4 39 15 24 75 5 

5 41 14 25 77 5 

6 43 14 26 79 5 

7 45 13 27 81 5 

8 46 13 28 82 5 

9 48 12 29 84 5 

10 50 12 30 86 5 

11 52 11 31 88 5 

12 54 11 32 90 5 

13 55 10 33 91 5 

14 57 9 34 93 5 

15 59 9 35 95 5 

16 61 8 36 97 5 

17 63 8 37 99 5 

18 64 7 38 100 5 

19 66 7 39 102 5 

20 68 6 40 104 5 

1. Pour water into the large cup. 
 

 

2. Dip strip into water for the 
time indicated on the chart 
with a gentle back and forth 
motion. 

 

3. Wait 30 sec until color 
develops. 

 

4. Match the color to the chart 
within 15 sec. Fold over the 
strip to make a uniform 
background for the aperture. 

 

Site  Temperature  Level  Unit  

 
 

   

 
 

   



Copper  ð Cu  

 
 

Copper in the environment: 

Copper can enter the environment through releases from the mining of copper and other metals, 

and from factories that make or use copper metal or copper compounds. Copper can also enter 

the environment through waste dumps, domestic waste water, combustion of fossil fuels and 

wastes, wood production, phosphate fertilizer production, and natural sources.  

 

Health Effects: 

Copper is essential for good health. The Food and Nutrition Board of the Institute of Medicine 

has developed recommended dietary allowances of 900 µg/day for adults. This provides 

enough copper to maintain health. 

 

However, exposure to higher doses can be harmful. Long-term 

exposure to copper dust can irritate your nose, mouth, and 

eyes, and cause headaches, dizziness, nausea, and diarrhea.  

 

Levels: 

EPA has determined that drinking water should not contain 

more than 1.3 ppm. The DEC level for streams is .2 ppm. 

 

 

 

 

 

хC хF 
Dip 

Time 
(sec) 

хC хF 
Dip 

Time 
(sec) 

0 32 120    

1 34 113 21 70 36 

2 36 107 22 72 34 

3 37 101 23 73 32 

4 39 96 24 75 30 

5 41 90 25 77 29 

6 43 85 26 79 27 

7 45 81 27 81 26 

8 46 78 28 82 25 

9 48 75 29 84 24 

10 50 71 30 86 23 

11 52 68 31 88 23 

12 54 65 32 90 22 

13 55 60 33 91 22 

14 57 57 34 93 22 

15 59 54 35 95 22 

16 61 51 36 97 21 

17 63 48 37 99 21 

18 64 45 38 100 21 

19 66 42 39 102 21 

20 68 39 40 104 20 

1. Pour water into the small cup to 
30 ml. 
 

 

2. Dip strip into water for the time 
indicated on the chart with a 
gentle back and forth motion. 

 

3. Wait 2 minutes until color 
develops. 

 

4. Match the color to the chart. 
Fold over the strip to make a 
uniform background for the 
aperture. 

 

Site  
Water  

Temperature  
Level  Unit  

 
 

   

 
 

   



Iron - Fe  

 
Iron in the environment: 

As rain falls or snow melts on the earthôs surface, and water seeps through iron-bearing soil and 

rock, iron can be dissolved into the water. In some cases, iron can also result from corrosion of 

iron or steel well casing or water pipes. Iron can enter the environment through releases from 

the mining of iron and other metals, and from factories that make or use iron metal or iron 

compounds. 

 

Health Effects: 

Iron in well water usually does not present a health problem. In fact, the human body requires 

approximately 1 to 3 additional milligrams of iron per day (mg/day). Iron may present some 

concern, since some pathogenic (harmful) organisms require iron to grow, but these organisms 

are not common. 

 

Levels: 

The DEC level is .3 ppm for streams. 

 

1. Pour water into the small cup to 20 ml.  

 

2. Dip strip into water for 30 sec with a gentle back and forth 
motion. 

 

3. Wait 2 min until color develops.  

4. Match the color to the chart within 30 sec. Fold over the strip 
to make a uniform background for the aperture. 

 

 

 

 

Site  Level  Unit  

 
 

  

 
 

  



Nitrates and Nitrites - NO 3- and NO 2- 

 
Nitrates and Nitrites in the water: 

The major sources of nitrites in drinking water are runoff from fertilizer use; leaching from septic 

tanks, sewage; and erosion of natural deposits. 

 

Health Effects: 

Once taken into the body, nitrates are converted to nitrites. Infants below six months who drink 

water containing nitrite in excess of the maximum contaminant level (MCL) could become 

seriously ill and, if untreated, may die from shortness of breath. 

 

Levels: 

The EPAôs Nitrate (NO3-) level for safe drinking water is 10 ppm and Nitrite (NO2-) level is 1 
ppm. The DEC standard is 1 ppm for Nitrite with a combined Nitrite and Nitrates level of 10 
ppm. 
 

1. Pour water into the small cup to 30 ml. 
 

 

2. Dip strip into water for 2 sec without motion.  

 

 

3. Wait 1 minute until two colors develop.  

 

4. Match Nitrate plus Nitrite (end pad) and Nitrite colors (inner 
pad). Complete color matching within the next 1 minute. 

 

 

 

 

 

 

Site  Level  Unit  

   

  

   

  



Metals ( Lead  (Pb) , Copper  (Cu) , Cobalt  (Co) , Zinc  (Zn) , 

Cadmium  (Cd) , Nickel  (Ni) , Mercury  (Hg))  

 
Metals in the environment: 

Common sources are from mining, industrial wastes, vehicle emissions, leaky batteries, 

fertilizers, paints, and treated woods. Lead is the most prevalent harmful metal contaminant. 

 

Health Effects: 

Harmful metals can bind to vital cellular components, such as structural proteins, enzymes, and 

nucleic acids, and interfere with their functioning. Symptoms and effects can vary according to 

the metal or metallic compound, and the dose involved. In general, long-term exposure to 

harmful metals can have carcinogenic, central and peripheral nervous system and circulatory 

effects. 

 

Levels: 

Metal DEC Level Metal  DEC Level 

Lead (Pb) 25 ppb Zinc (Zn) 66 ppb 

Copper (Cu) 200 ppb Cadmium (Cd) 5 ppb 

Cobalt (Co) 5 ppb  Nickel (Ni) 100 ppb 

Mercury (Hg) 0.7 ppb   

 

1. Pour water into the small cup to 20 ml. 
 

 

1. Dip strip into water for 30 sec with a gentle back and forth motion. 
Shake off excess water. 

 

2. Wait 2 min until color develops.  

3. Match the color to the chart within 30 sec. Fold over the strip to 
make a uniform background for the aperture. 

 

 

Site  Level  Unit  

   

   



Water Hardness  

 

Note:  

This tests Calcium Carbonate (CaCO3), just like in the Alkalinity test. Science is about having 

verifiable results. This test will confirm our findings. 

 

 

Health Effects: 

Hard drinking water is generally not harmful to one's health, but can pose serious problems in 

industrial settings, where water hardness can cause breakdowns in boilers, cooling towers, and 

other equipment that handles water. In domestic settings, hard water is often indicated by a lack 

of soap sud formation and by the formation of limescale in kettles and water heaters. 

 

1. Pour water into the small cup to 30 ml. 
 

 

2. Dip strip into water for 3 sec without motion.  

 

 

3. Read immediately   

4. Match the color to the chart within 1 min. Fold over the strip 
to make a uniform background for the aperture. 

 

 

 

Site  Level  Unit  

   

   



Biotic Index  

 
Waterways with a wide variety of different organisms living in them (referred to as diversity) are 

considered healthy, while waterways with just a few different kinds of organisms may tell you 

that conditions are not desirable.  Pollution is one impact that can reduce the quality of the 

environment, and also reduce the diversity of life forms.   

 

Scientists have discovered that some species of macroinvertebrates are sensitive to pollution 

and other impacts, and will not be found when there are high levels.  Other species are more 

tolerant of pollution, and will be the only species found living there.  By counting the number of 

tolerant and intolerant species of invertebrates you will have a number called the Biotic Index. 

Compare this number to the scale and you will have a measure of the health of your stream. 

 

 

To determine your biotic index, all of the invertebrates you will find on your trip to the stream or 

pond are placed in one of three categories: 

 

 

Class I Organisms (pollution sensitive)  

These are organisms that cannot survive in polluted water. As the pollution levels increase, you 

will find fewer of these animals as they die off.  

 

Class II Organisms (somewhat sensitive)  

These organisms can live in some pollution. They will be found in both clean and somewhat 

polluted streams.  

  

Class III Org anisms (not sensitive to pollution)  

This category of invertebrates can live even in very polluted water. You will find them in clean 

and polluted streams.  

 



Biotic Index  

 
Location _____________________________________________________________________ 

 

Method  

1. Collect a 5 minute D-net sample and spread debris in a sorting tray. 

2. Search debris for macroinvertebrates. 

3. Make a check in each box where the stream community meets the criteria listed. If the 

stream community does not meet the criteria, explain why in the ñDescriptionò box. 

 

 

Summary  

¶ The waterway is : 

Ç Non-Impacted ï All 5 boxes are checked 

Ç Impacted ï At least 1 box is not checked (needs further study to confirm) 

¶ Record the other species found in the space below. 

 

 

 

 

 

 

 

  



Biotic Index  

 
Location _____________________________________________________________________ 

 

Method  

4. Collect a 5 minute D-net sample and spread debris in a sorting tray. 

5. Search debris for macroinvertebrates. 

6. Make a check in each box where the stream community meets the criteria listed. If the 

stream community does not meet the criteria, explain why in the ñDescriptionò box. 

 

 

Summary  

¶ The waterway is : 

Ç Non-Impacted ï All 5 boxes are checked 

Ç Impacted ï At least 1 box is not checked (needs further study to confirm) 

¶ Record the other species found in the space below. 

 



Biotic Index  

 
 


