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Stormwater runoff from urban areas can contain pollutants such as trash, bacteria, nitrogen and phosphorus, 
heavy metals, solvents, oil and grease, and other chemicals. Most of those pollutants are attached to 
sediment and solids that are washed from city streets, parking lots, roofs, driveways, and other impervious 
surfaces directly into storm sewers and then into streams, lakes and ultimately the South Platte River without 
treatment.  

To address this problem, the City and County of Denver has begun implementing innovative green 
infrastructure facilities throughout Denver. Green infrastructure refers to both large and site-scale water 
quality treatment facilities that mimic nature and use vegetation, soils, and roots to slow, filter, and treat 
stormwater runoff.  As more green infrastructure projects are installed throughout the City, concerns have 
been raised about potential risks to public health due to exposure to water and sediment during and after 
storm events and about the potential for creating habitat for disease-carrying vectors such as mosquitoes.  To 
address these concerns, Denver’s Department of Environmental Health compiled a white paper summarizing 
the most up-to-date research related to green infrastructure facilities and exposure to common stormwater 
pollutants. 

For a copy of the full white paper, please email: waterquality@denvergov.org

key findings of the white paper are summarized on reverse page
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ORGANIC COMPOUNDS

HEAVY METALS

BACTERIA AND HUMAN PATHOGENS

NITROGEN AND PHOSPHOROUS

The term organic compounds is used to classify the group of chemical compounds that contain one 
or more carbon atoms.  The carbon atoms are bonded to atoms of other elements, most commonly 
hydrogen, oxygen, or nitrogen.  Common organic compounds found in storm water include gasoline, 
pesticides, and oil and grease.

The term is often used to refer to naturally occurring metals of environmental or health concern.

Bacteria are single-celled organisms that can live in soil, water, and inside other organisms, including 
humans.  Bacteria can be helpful, such as aiding in digestion, or harmful and cause disease. A human 
pathogen is a microbe or microorganism such as a virus, bacterium, prion, or fungus that can cause 
disease in humans.  Water quality monitoring studies rely on Escherichia coli (E. coli, a type of 
bacteria) as an indicator of human pathogens.

Nitrogen and phosphorus are nutrients that are natural and necessary parts of aquatic ecosystems.  
Nitrogen and phosphorus support the growth of algae and aquatic plants, which provide food and 
habitat for fish, shellfish and smaller organisms that live in water.

Mosquitos breed in areas with standing water.  Some water quality BMP facilities will contain standing water and will potentially 
be good habitat for mosquitoes.  As a result, Denver is working with the Urban Drainage and Flood Control District and following 
the District’s Criteria Manual to eliminate or minimize mosquito habitat.  Where possible, water quality BMP facility design will 
incorporate flowing water.  Water quality facilities where standing water is a problem will be treated with larvicide to eliminate 
mosquitoes before they become adults.

Yes, pollutants including oil, grease, gasoline, and pesticides can leak from our cars or run off our lawns. 

Yes.  Heavy metals most commonly found in storm water include chromium, nickel, copper, zinc, 
cadmium and lead.  These metals can come from street runoff, originating from vehicle emissions and 
rooftop run-off.

Bacteria and human pathogens may be present in storm water. 

Yes.

Studies in Portland, OR and Denver, CO have found low levels of organic compoints in sediment and 
water quality BMPs. When compared to EPA health risk guidelines, the levels were not a concern to 
public health.  Most organic pollutants are quickly degraded by naturally occurring microorganisms.

Studies conducted in both Denver and Portland found low levels of heavy metals in sediment in 
water quality BMPs; however, the levels were similar to levels found in background soils and when 
compared to EPA health risk guidelines were not of public concern

Although E. coli levels can be relatively high in storm water, they are sensitive to conditions present 
in sediment in water quality BMPs.  Exposure to sunlight and fluctuations in temperature or predation 
by other microorganisms are responsible for reducing levels of E. coli and other human pathogens.  As 
a result, the public health risk related to exposure to E. coli and human pathogens is no greater than 
for exposure to other sediments and soils.

Nitrogen and phosphorus are rarely present in storm water at levels that are of risk to public health.  
In water quality BMP sediments, nitrogen is generally not retained in the sediments and phosphorus 
is present in mineralized forms which are essentially insoluble.
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