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Summary 
The long-term stream monitoring program meets the requirements of state and federal regulations and 
supports the Board of Supervisors' environmental improvement program by providing an ongoing 
evaluation of the physical, chemical and biological conditions for Fairfax County's streams. Stream and 
watershed health is evaluated using a variety of indicators such as water quality parameters, bacteria 
levels, resident invertebrate and fish communities and habitat conditions. The study evaluates 
countywide stream health conditions annually through a randomized site selection process. The program 
is developing a substantial database, which over time will be used to determine the overall rate of 
change or trends in the conditions of our waterways. The original monitoring design, which used targeted 
sites, was updated in 2004 to a probabilistic monitoring approach. This methodology, which is now 
widely used by other monitoring agencies (including the commonwealth of Virginia), evaluates sites 
which are randomly selected within Fairfax County each year. Every year, 40 stream locations are 
monitored for several parameters including: bacteria, benthic macroinvertebrates, fish and physical 
habitat. Water quality parameters, such as water temperature, dissolved oxygen, specific conductance, 
pH and nutrients such as nitrogen and phosphorus are also collected. The results of the monitoring 
events are compiled into annual reports and are also used to support the county's Environmental Quality 
Advisory Council's Annual Report on the Environment. 

 
Description 
As part of a comprehensive program Fairfax County conducts the following monitoring activities: 
Bacteria- As recommended by the U.S. Environmental Protection Agency, the bacterium Escherichia coli 
(E. coli) is used by staff of Fairfax County as the water quality indicator for fecal contamination in surface 
water. E. coli is a species of bacteria present in the intestinal tracts and feces of warm-blooded animals. 
It is commonly used as an indicator of possible sewage contamination because it is found in human 
wastewater. Although most strains of E. coli are generally not harmful, its presence indicates the 
possible existence of pathogenic (disease-causing) bacteria and viruses. Grab samples of water are 
collected seasonally to determine the concentration of E. coli in our streams. At the time of collection, 
other water quality and chemical parameters are measured including: nitrates, phosphates, pH, water 
temperature, dissolved oxygen and specific conductance. E. coli levels, nitrates and phosphate samples 
are processed at the Fairfax County Health Department laboratory, while chemical parameters are 
recorded by county ecologists at the site of collection. The Fairfax County Health Department Water 
Quality Statement discourages the recreational use of county streams. Benthic Macroinvertebrates- 
Benthic macroinvertebrates are aquatic insects or the larval form of many common terrestrial insects 
that live on the bottom of the streambed (benthic); are visible without the use of a microscope (macro); 
and do not have a backbone (invertebrate). Benthic macroinvertebrates are diverse organisms with 
varying tolerances for pollution from toxins, nutrients and sediment, making them well suited as 
indicators for determining stream health and water quality. Samples are collected between mid-March 
and mid-April, using the USEPA Rapid Bioassessment Protocol for Use in Wadeable Streams and Rivers. 
This method involves taking 20 separate "jabs" or collections from different habitat types, such as 
undercut banks, aquatic vegetation, riffles and snags. Benthic macroinvertebrates are picked out of the 
vegetative debris and identified to the genus taxonomic level in a county laboratory. Fish Community- A 
healthy and diverse fish community is indicative of good stream health. Fish are very sensitive to both 
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natural and human-induced changes within a given stream system and surrounding watershed. The 
method for collection is based upon the Environmental Protection Agency's Rapid Bioassessment 
Protocols V. A backpack electrofisher unit is used to send electricity into the water, stunning the fish for 
a moment, allowing for easy collection with a net. Once collected, the fish are identified to the species 
taxonomic level and counted to track their respective populations within each 100-meter sample. 
Anything that appears strange or anomalous on the fish, such as fin or eye deformations is recorded. 
The fish are then released back into the water. Habitat Quality- Stream quality and the types of aquatic 
organisms that live there are controlled by habitat factors, such as how well the stream is shaded by 
leaves, whether there are plants protecting the stream banks from erosion and how the land is being 
developed throughout the watershed. A stream with good habitat quality will have a wide, healthy forest 
growing along both stream banks; small amounts of erosion on the stream banks; riffles and pools; and 
vegetative debris in the stream. Stream habitat is visually assessed and scored for ten features. Scores 
can range from zero at the very worst to 200 at the very best. 
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As part of a comprehensive program Fairfax County conducts the following monitoring 
activities: 
 
Bacteria- As recommended by the U.S. Environmental Protection Agency, the bacterium 
Escherichia coli (E. coli) is used by staff of Fairfax County as the water quality indicator for 
fecal contamination in surface water. E. coli is a species of bacteria present in the intestinal 
tracts and feces of warm-blooded animals.  It is commonly used as an indicator of possible 
sewage contamination because it is found in human wastewater. Although most strains of 
E. coli are generally not harmful, its presence indicates the possible existence of pathogenic 
(disease-causing) bacteria and viruses. Grab samples of water are collected seasonally to 
determine the concentration of E. coli in our streams. At the time of collection, other water 
quality and chemical parameters are measured including: nitrates, phosphates, pH, water 
temperature, dissolved oxygen and specific conductance. E. coli levels, nitrates and 
phosphate samples are processed at the Fairfax County Health Department laboratory, 
while chemical parameters are recorded by county ecologists at the site of collection. The 
Fairfax County Health Department Water Quality Statement discourages the recreational 
use of county streams. 
 
Benthic Macroinvertebrates- Benthic macroinvertebrates are aquatic insects or the larval 
form of many common terrestrial insects that live on the bottom of the streambed 
(benthic); are visible without the use of a microscope (macro); and do not have a backbone 
(invertebrate).  Benthic macroinvertebrates are diverse organisms with varying tolerances 
for pollution from toxins, nutrients and sediment, making them well suited as indicators for 
determining stream health and water quality. Samples are collected between mid-March 
and mid-April, using the USEPA Rapid Bioassessment Protocol for Use in Wadeable Streams 
and Rivers. This method involves taking 20 separate "jabs" or collections from different 
habitat types, such as undercut banks, aquatic vegetation, riffles and snags. Benthic 
macroinvertebrates are picked out of the vegetative debris and identified to the genus 
taxonomic level in a county laboratory. 
 
Fish Community- A healthy and diverse fish community is indicative of good stream health. 
Fish are very sensitive to both natural and human-induced changes within a given stream 
system and surrounding watershed. The method for collection is based upon the 
Environmental Protection Agency's Rapid Bioassessment Protocols V. A backpack 
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electrofisher unit is used to send electricity into the water, stunning the fish for a moment, 
allowing for easy collection with a net. Once collected, the fish are identified to the species 
taxonomic level and counted to track their respective populations within each 100-meter 
sample. Anything that appears strange or anomalous on the fish, such as fin or eye 
deformations is recorded. The fish are then released back into the water.  
 
Habitat Quality- Stream quality and the types of aquatic organisms that live there are 
controlled by habitat factors, such as how well the stream is shaded by leaves, whether 
there are plants protecting the stream banks from erosion and how the land is being 
developed throughout the watershed.  A stream with good habitat quality will have a wide, 
healthy forest growing along both stream banks; small amounts of erosion on the stream 
banks; riffles and pools; and vegetative debris in the stream. Stream habitat is visually 
assessed and scored for ten features. Scores can range from zero at the very worst to 200 
at the very best.

The long-term stream monitoring program meets the requirements of state and federal 
regulations and supports the Board of Supervisors' environmental improvement program by 
providing an ongoing evaluation of the physical, chemical and biological conditions for 
Fairfax County's streams.  Stream and watershed health is evaluated using a variety of 
indicators such as water quality parameters, bacteria levels, resident invertebrate and fish 
communities and habitat conditions. The study evaluates countywide stream health 
conditions annually through a randomized site selection process.  The program is 
developing a substantial database, which over time will be used to determine the overall 
rate of change or trends in the conditions of our waterways. The original monitoring design, 
which used targeted sites, was updated in 2004 to a probabilistic monitoring approach. This 
methodology, which is now widely used by other monitoring agencies (including the 
commonwealth of Virginia), evaluates sites which are randomly selected within Fairfax 
County each year.  Every year, 40 stream locations are monitored for several parameters 
including: bacteria, benthic macroinvertebrates, fish and physical habitat. Water quality 
parameters, such as water temperature, dissolved oxygen, specific conductance, pH and 
nutrients such as nitrogen and phosphorus are also collected. The results of the monitoring 
events are compiled into annual reports and are also used to support the county's 
Environmental Quality Advisory Council's Annual Report on the Environment.
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