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What is a watershed?

Ë The land area that 

drains to a common 

waterway, such as a 

stream, lake, estuary, 

wetland, or ultimately 

the ocean.
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Source: Left ïEPA; Right ïBiological Systems Engineering, Virginia Tech



Conceptual Watershed

Source: Potomac Conservancy (2007) State of the Nationôs River.  Symbols courtesy of the Integration and Application Network 

(ian.umces.edu/symbols, University of Maryland Center for Environmental Science.



Point Source Pollution

Ë Any discernable, confined and discrete conveyance, including 

but not limited to any pipe, ditch, channel, tunnel, conduit, 

well, discrete fissure, container, rolling stock, concentrated 

animal feeding operation, or vessel or other floating craft from 

which pollutants are or may be discharged. 

(Clean Water Act 1987) 
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Nonpoint Source Pollution

Ë Nonpoint Source Pollution (NPS): Essentially any diffuse 

pollution sources that are not defined by law as point sources.

Ë Usually contributes pollutant loads during precipitation events, 

affecting streams during periods of high flow
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Source: Left ïRutgers University; Right ïBiological Systems Engineering, Virginia Tech



Examples of NPS Pollutants

Design and Implementation

Pollutants Found in Runoff

Sediment
Soil particles 
transported from 
their source

Biochemical Oxygen Demand (BOD)      
ǒOxygen depleting material
üLeaves
üOrganic material

Toxics
ǒPesticides
üHerbicides
üFungicides
üInsecticides
ǒMetals (naturally occurring 
in soil, automotive emissions/ 
tires)
üLead
üZinc
üMercury
ǒPetroleum Hydrocarbons 
(automotive exhaust and    
fuel/oil)

Debris
Litter and illegal 
dumping

Nutrients
ǒVarious types of materials that become      
dissolved and suspended in water (commonly 
found in fertilizer and plant material):
üNitrogen (N)

üPhosphorus (P)

Bacteria/ Pathogens

Originating from:

ǒPets

ǒWaterfowl

ǒFailing septic systems

Thermal Stress
Heated runoff, 
removal of 
streamside 
vegetation

Source: Rutgers University
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Why is NPS polluttion important?

Ë Sediment reduces light penetration in 

stream, impacts habitat, clogs gills, 

reduces impoundment capacity

Ë Nutrients act as fertilizer for algae & 

aquatic plants which can cause highly 

varying dissolved oxygen levels. Low 

dissolved oxygen levels harmful to 

aquatic life

Ë BOD depletes dissolved oxygen.

Ë Toxics can impact life cycles and 

contaminate drinking water supplies.

Ë Bacteria/pathogens are indicators of 

fecal contamination
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Source: Rutgers University



Additional ñpollutantò

Ë Impervious Cover

Ë roads, rooftops, parking lots, 

and other hard surfaces that 

do not allow stormwater to 

soak into the ground

Ë provides a surface for 

accumulation of pollutants

Ë leads to increased polluted 

runoff and flooding

Ë inhibits groundwater 

recharge

Sources: Rutgers University; Biological Systems Engineering, Virginia Tech



Effect of Development on Stormwater
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Source:  Stream Corridor Restoration, 1998



Ë More surface runoff

Ë Faster surface runoff

Ë Higher stream flow during storms 

Ë Higher velocities, more energy

Ë Less infiltration

Ë Less groundwater recharge

Ë Lower stream flows during dry periods
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Adapted from Cully Hession, Virginia Tech 

BSE5404:  Urban Impacts on Water Resources

Consequences of Urbanization


