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Assessing Streams and Rivers: 
Macroinvertebrate analysis – inexpensive & 
comprehensive 
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Uses of Rivers 

• Common Designated Uses 
– Cultural uses 
– Swimming (primary contact) 
– Boating (secondary contact) 
– Fishing (secondary contact) 
– Fish habitat (aquatic life support) 
– Water supply (drinking, ag, 

industrial, etc.) 
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Organisms can be categorized according to their 
tolerance for pollution or poor habitat conditions 

Good Mid Range Poor 

See: www.epa.gov/bioindicators/html/benthosclean.html 
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What about the structure of streams and rivers? 

Optimal 

Suboptimal 

Marginal 

Poor 

Moving from the 
biological to the 

physical: siltation 
and other 
structural 

(physical) aspects 
of the stream 
affects habitat 
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Stream Bottom Structure & Critter Cover 

Optimal Poor Range 

Embeddedness 

Optimal Poor Range 
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Sediment Deposition 

Optimal Poor Range 

Channel Flow Status 

Optimal Poor Range 

6 



Optimal Poor Range 

Channel Alteration 
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Measurable indicators for assessing 
conditions along the bank area 

Bank Stability 

Poor Range 

Optimal 
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Bank Vegetative Protection 

Poor RangeOptimal 

Riparian Vegetative Zone Width 

Optimal 

Poor Range 
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Stream Visual Assessment Protocol (NRCS) 

One assessment tool provides basic stream
health evaluation. 

Scores are assigned for the following:
 

 


Channel condition Hydrologic alteration
 
Riparian zone width Bank stability
 
Canopy cover Water appearance
 
Nutrient enrichment Manure presence
 
Salinity Fish movement barriers
 
Instream fish cover Pools and riffles
 
Invertebrate habitat Macro invertebrates
 

http://www.ncg.nrcs.usda.gov/pdf/svapfnl.pdf 
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Flow data is available from the US 
Geological Survey web site at 

http://waterdata.usgs.gov/nwis/rt 

Click on established 
monitoring sites for 

info on flow and 
other parameters for 
specific streams and 

rivers 
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Physical, chemical, and biological factors are most often 
measured, but flow and energy (mostly sunlight) can be 
important considerations 

Measuring Water Quality Indicators 

• We can define what we want to 
use the water for (designated 
uses) 

• We can measure how clean the 
water has to be to support those 
uses (water quality criteria) 

• We can measure what the water 
quality is now (ambient water 
quality conditions) 

• Then, we can compare . . . 
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Chemical Flow 
Variables Regime 

Water Resource 
Integrity 

Biotic Habitat 
Factors Structure 

Energy 
Source 

Measurable 
parameters 

Water quality measurement categories
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Measurable 
parameters 

Common NPS pollutants: nutrients 
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Nutrients 

Most inland fresh waters
will “bloom” with algae 
when phosphorus is 
added. 

 

Bacteria that decompose 
algae suck dissolved 
oxygen out of the water, 
and can lead to fish kills 

Nutrient 
monitoring info is 
available at the 
NEMI web site 

www.nemi.gov 
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Common NPS pollutants: bacteria 
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Failing Septic Systems 

• Pipe from septic tank to 
ditch 

• Fairly common for older, 
rural homes 

• Direct discharges to 
creeks, field tiles/drains, 
ditches should have 
NPDES permit coverage 

Most programs measure fecal 
coliform bacteria “colony-

forming units” per 100 
milliliters of raw water, or E. 

coli counts 
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Common NPS pollutants: sediment 

Photo courtesy of USDA NRCS 
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Turbidity meter, imhoff cones, and secchi disk for 
measuring suspended solids & water clarity 
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Other measures: 
dissolved oxygen 
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Other measures: pH 

• Measure of hydrogen 
ion concentration 

• Typically 6.5 s.u. to 9.0 
s.u. needed for most 
biota 

• Determines the 
solubility and 
bioavailability of 
various chemicals 

pH testers 
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Other measures: conductivity 
water's ability to conduct electricity 
The higher the number, the poorer the quality. O
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Conductivity meter (and you get a thermometer!) 
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Summary 
• Lots of ways to characterize water bodies 

– Biological indicators 
– Habitat surveys 
– Geomorphic assessments 
– Chemical parameters 

• Polluted (nonpoint source) runoff is one of the biggest 
problems in California and nationwide 
– Nutrients: cause algae growth & oxygen depletion 
– Pathogens: bacteria can cause illnesses 
– Sediment: smothers habitat, muddies the water, lots of sources 
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