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What Is “Water Quality”?

 From a human perspective

 Presence or absence of pollutants

 Presence or absence of pathogens

 Aesthetic appeal (e.g., odor, color, vegetation)



What Is “Water Quality”?

 From an aquatic organism perspective

 Presence or absence of pollutants

 Presence or absence of pathogens

 Required concentration of dissolved oxygen

 Physical habitat factors (e.g., temperature, 

flow, gravel bottom)



What Is “Water Quality”?

 From aquatic ecosystem perspective

 Stream stability

 Characteristics of the riparian corridor

 Human actions in the watershed

 Natural events in the watershed



Potential Threats to 

Water Quality

 Point-source discharges from industry, 

sewage treatment plants

 Storm water runoff and non-point source 

pollution

 Removal of riparian vegetation

 Modification of stream channel

 Land use changes in watershed













The Watershed Connection

 Watershed:  The land contributing water to 

a point of interest



The Watershed Connection

 Watershed:  The land contributing water to 

a point of interest

 Key point:  Any process or event taking 

place in watershed has potential to affect 

the characteristics of the waters that drain 

from that watershed

 Leaks, spills, dumping of toxic materials

 Removal of vegetation

 Paving of land surface



Are Measures in Place to 

Protect Our Waters?

 Yes – discharge limits and water quality 

standards for

 Pollutants

 Pathogens

 Yes – water quality standards for

 Temperature

 Dissolved oxygen

 Sediment



Are Measures in Place to 

Protect Our Waters?

 Somewhat

 Stream stability

 Vegetation in riparian corridor

 Human actions in watershed



What Is A Water Quality 

Standard?

 Most are a number representing the 

threshold between acceptable and 

unacceptable occurrence of a pollutant

 Examples

 Nitrate concentrations must be below 10 mg/L

 Dissolved oxygen must be at least 5 mg/L

 pH must be between 6 and 9



How Are WQ Standards 

Established?

 Toxicity testing using aquatic organisms

Classic  test:  See what percentage of 

organisms survive after 96 hours in water 

having different concentrations of the pollutant

 Human health studies



How Are WQ Standards 

Established?

 Colorado Water Quality Control 

Commission determines “use” for each 

stream segment, lake, reservoir etc.

 Water supply

 Recreation

 Agriculture

 Aquatic life



How Are WQ Standards 

Established?

 Results of toxicity testing and health 

studies are linked with relevant uses

 Fish toxicity results lead to a water quality 

standard for protection of aquatic life

 Human toxicity results lead to water quality 

standards for water supply, recreation, and 

consumption of fish

 “Temporary modifications” are sometimes 

allowed



How Is WQ Monitored?

 Water Quality Control Division (within the 

Colorado Department of Public Health and 

Environment) performs monitoring

 Five-year cycle

 Collection of water samples and analysis for 

chemical pollutants

 Recent development:  Biological assessment 

focusing on stream insects





What Happens When A WQ 

Standard Is Violated?

 The stream segment, lake, or reservoir not 

meeting one of the standards is placed on 

the “303(d)” list of impaired waters

 A “total maximum daily load (TMDL)” is 

determined for the pollutant



What Happens When A WQ 

Standard Is Violated?

 Actions are taken to reduce the actual 

loading of pollutant to the water to a value 

below the TMDL

 Point source discharges are reduced

 Appropriate “best management practices 

(BMPs)”  may be implemented to reduce 

loading from non-point sources



Some WQ Problems
 Selenium 

 Colorado River, Gunnison River, tributaries, 

Sweitzer Lake

 Occurs naturally in Mancos Shale

 Presence in water made worse by irrigation

 Mercury 

 Fish consumption advisory in Juniata 

Reservoir

 From deposition of mercury emitted into 

atmosphere from coal-fired power plants



Some WQ Problems

 Cadmium, copper, lead, zinc

 In some streams draining from the hard-rock 

mining districts

 These elements are mobilized from ores by 

oxidation and acid mine drainage

 Nutrients – To be discussed later this 

evening in other presentations



Some WQ Problems

 Salinity

 Colorado River leaving Grand Valley

 Occurs naturally in Mancos Shale

 Presence in river made worse by irrigation

 Changes in stream insect communities?

 From bioassessment data on Eagle River

 River shows acceptable results, but stonefly 

species once abundant is now absent



It’s up to all of us to protect water quality!


