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River System 

Source: Streamkeepers Field Guide  
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Turbidity Tube 

 

1. Collect a surface water sample.  

2. Stand with your back to the sun so that the transparency tube is shaded.  Pour sample 
water slowly into the tube using a cup. Look straight down into the tube with your eye closed 
to the tube opening. Stop adding water when you cannot see the pattern at the bottom of the 
tube. 

4. Rotate the tube slowly as you look to make sure you cannot see any of the pattern. 

5. Record the depth of water in the turbidity tube to the nearest cm. Note: If you can still see 
the disk on the bottom of the tube after the tube is filled, record the depth as >120 cm. 

6. Pour the water from the tube back into the sample bucket or mix up the remaining 
sample. 

7. Repeat the measurement two more times with different observers using the same 
sample). 

 

       

Site: 

Date: 

Time: 

Trial Water Depth 

  1  

  2  

  3  

Average  

 

 

 
Source: Global Learning and Observations to Benefit the Environment (GLOBE) 
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Constructing a Turbidity Tube 
 
 

To make a turbidity tube: 
 
1. Obtain a 3-4-foot clear tube such as a fluorescent light protector and a flat surface PVC 
cap that will fit on the tube.  
 
2. In the inside of the cap, draw the following pattern with black and white water proof paint. 
Or alternatively, create a waterproof disk that is placed on the bottom of the PVC cap.  
 
 
 
 
 
 
 
 
3. Put a PVC cap over one end of the 3-4-foot clear tube. The cap should fit tightly so water 
cannot leak out. The cap may need to be sealed. 
 
4. Use a marker and meter stick to make a scale on the side of the tube, beginning with 0 
cm at the top of the disk to 120 cm at the top of the tube. 
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Total Suspended Solids (TSS) 
 

Total suspended solids (TSS) include all particles suspended in water which will not pass through 
a filter. Suspended solids are present in sanitary wastewater and many types of industrial wastewater. There 
are also nonpoint sources of suspended solids, such as soil erosion from agricultural and construction sites. 
 
As levels of TSS increase, a water body begins to lose its ability to support a diversity of aquatic life.  

• Suspended solids absorb heat from sunlight, which increases water temperature and subsequently 
decreases levels of dissolved oxygen (warmer water holds less oxygen than cooler water). Some cold 
water species, such as trout and stoneflies, are especially sensitive to changes in dissolved oxygen.  

• Photosynthesis also decreases, since less light penetrates the water. As less oxygen is produced by 
plants and algae, there is a further drop in dissolved oxygen levels. TSS can also destroy fish habitat 
because suspended solids settle to the bottom and can eventually blanket the river bed.  

• Suspended solids can smother the eggs of fish and aquatic insects, and can suffocate newly-hatched 
insect larvae. Suspended solids can also harm fish directly by clogging gills, reducing growth rates, 
and lowering resistance to disease. Changes to the aquatic environment may result in a diminished 
food sources, and increased difficulties in finding food. Natural movements and migrations of aquatic 
populations may be disrupted. 

 
For point sources, adequate treatment is necessary to insure that suspended solids are not present at levels of 
concern in waters of the state. Treatment typically consists of settling prior to discharge of the wastewater. 
Settling allows solids to sink to the bottom, where they can be removed.  
 
For nonpoint sources, control measures should be implemented to reduce loadings of suspended solids to 
streams, rivers and lakes. Farming practices such as no-till minimize soil erosion and help protect water 
quality. For construction sites, controls such as silt fences and sedimentation basins are designed to prevent 
eroding soils from reaching surface waters. In urban areas, storm water retention ponds or a regular schedule 
of street sweeping may be effective in reducing the quantity of suspended solids in storm water run-off. 
 
Water Quality Standards for Total Suspended Solids 
Rule 50 of the Michigan Water Quality Standards (Part 4 of Act 451) states that waters of the state shall not 
have any of the following unnatural physical properties in quantities which are or may become injurious to any 
designated use: turbidity, color, oil films, floating solids, foam, settleable solids, suspended solids, and 
deposits. This kind of rule, which does not establish a numeric level, is known as a "narrative standard." 
 
Most people consider water with a TSS concentration less than 20 mg/l to be clear. Water with 
TSS levels between 40 and 80 mg/l tends to appear cloudy, while water with concentrations over 
150 mg/l usually appears dirty. The nature of the particles that comprise the suspended solids may cause 
these numbers to vary. As articulated in the Lower Grand River Watershed Management Plan, an informal 
MDEQ target is 80 mg/L TSS for wet weather events. Plaster Creek has a goal for TSS of 30 mg/L instead of 
80 mg/L. 

Source: http://www.michigan.gov/documents/deq/wb-npdes-TotalSuspendedSolids_247238_7.pdf 
 

Formula for determining suspended solids: 

TSS (mg/L) = ([A-B]*1000)/C 

Where A = End weight of the filter, g 

B = Initial weight of the filter, g 

C = Volume of water filtered, L 
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Preparing your filters 
 
1. Rinse three filters with 20-30 mL DI 
to remove any solids that may 
remain from the manufacturing 
process. Place the filters in 
separate, labeled aluminum weight 
pans, dry them in a 103 C oven for 30 
minutes, place them (filter and pan) in a 
desiccator, and obtain a constant 
weight by repeating the oven and 
desiccation steps. 
 
Obtaining the TSS measurement 
 
2. Filter 100.mL of sample through 
each pre-weighed filter. 
 
3. Place each paper in its aluminum 
weight pan in the 103 C oven for 1 
hour. Cool the filter and pan in a 
desiccator and obtain a constant 
weight by repeating the drying and 
desiccation steps.  
 
Hints for success: 
 
- Always, ALWAYS completely mix your 
sample before removing any solution/ 
suspension. The soil/sediment particles will 
settle and bias your results if you do not 
completely mix the sample every time you 
remove an aliquot. 
- Perform all measurements in triplicate. 
- Carefully clean all containers and pre 
- Wash all filters with DI water prior to use. 
As the procedure notes, you must heat 
filters to the maximum temperature that you 
will use experimentally, before filtering. Also 
as noted in the procedures, you must 
obtain a constant weight (generally 
within 0.5 mg) before you end each 
experiment.  

 
 
 

 
Source: Washington Department of Ecology, 
http://www.ecy.wa.gov/programs/wq/plants/management/joysmanual/4tss.html 
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Water Temperature 

1. Collect your water sample in a bucket. 

2. Attach a rubber band attached to a string to the thermometer. Slip the rubber 
band around your wrist so that the thermometer is not accidentally lost or 
dropped into the water. 

3. Check the alcohol column on your thermometer to make sure there are no air 
bubbles trapped in the liquid.  

4. Put the bulb end of the thermometer into the sample water to a depth of 10 
cm. 

5. Leave the thermometer in the water for three minutes. 

6. Read the temperature without removing the bulb of the thermometer from the 
water. 

7. Let the thermometer stay in the water sample for one more minute. 

8. Read the temperature again. If the temperature has not changed, go to Step 9. If the temperature 
has changed since the last reading, repeat Step 7 until it stays the same. 

9. Record the temperature on a data sheet. 

10. Have two other students repeat the measurement with new water samples. 

11. Calculate the average of the three measurements. All temperatures should be within 1.0˚ C of 
the average. If not, repeat the measurement. 

 

 

 

 

 

 

 

Instrument Maintenance 

Alcohol-filled Thermometers 

1. For safety, use an alcohol thermometer with plastic or metal casing or a probe.   

2. Make sure that the string and rubber band attached to the thermometer is secure. 

2. Store the thermometer upright in a beaker or other holder. Storing the thermometer on its end 
prevents the alcohol column from separating. 

3. Make sure that the alcohol column is continuous and has not become separated.  

 

Source: Global Learning and Observations to Benefit the Environment (GLOBE) 

  

Site: 

Date: 

Time: 

Trial Water Temperature 0C 

  1  

  2  

  3  

Average  
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 Source: Michigan Department of Natural Resources 
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Source: Michigan Department of Natural Resources 
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Source: Michigan Department of Natural Resources 
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