WATER QUALITY
Coliform Bacteria

Bacteria per 100 ml of water



- Drinking: 0



- Swimming:  <200 desirable;  <1000 permissible



- Boating and Fishing:  <1000 desirable;  <5000 permissible

Nitrate

- Unpolluted:  <4 ppm


- Acceptable drinking water maximum:  10 ppm


- Dangerous drinking water: 40 ppm

Phosphate

-greater than 0.03 ppm causes increased aquatic plant growth (excessive plant 
growth is bad for stream quality)

Temperature

-depends upon aquatic organisms


-large longitudinal changes along a river reach are bad for aquatic organisms


-large seasonal changes are also bad for organisms

pH

-pH between 6.5 and 8.2 is optimal for most organisms

Dissolved Oxygen

-less than 2 parts per million (ppm):  fish will die


-less than 3 ppm is stressful


-5-6 ppm is good


-greater than 6 ppm is excellent

------------------------------------------------------------------------

Dissolved Oxygen
Oxygen is needed by macroinvertebrates, plants, fish, and bacteria.  If dissolved oxygen is low, both plants and animals will die.  Oxygen enters the water primarily through diffusion from the atmosphere.  For this reason, rivers with whitewater generally have a higher dissolved oxygen content than rivers with flat water (assuming all other water quality parameters are equal).  Oxygen is also released into the water by aquatic plants through photosynthesis.  Although aquatic plants serve this purpose (including algae), when plants decompose, the process uses oxygen and can result in low levels of oxygen.  Therefore, nutrients such as nitrogen and phosphorus can cause increased aquatic plant growth which will eventually result in low dissolved oxygen values.  Also, cold water can hold more oxygen at saturation than warm water, so the destruction of riparian vegetation can result in warming waters and decreasing oxygen levels.

Pollutants and Stressors Impacting Rivers and Streams 

Fifty-one States and Tribes reported the number of river miles impacted by individual pollutants and stressors, such as invasion by exotic species (see Appendix A, Table A-4, for individual State and Tribal information). EPA ranks the pollutants and stressors by the geographic extent of their impacts on aquatic life and human activities (i.e., the number of river miles impaired by each pollutant or stressor) rather than actual pollutant loads in rivers and streams. This approach targets the pollutants and stressors causing the most harm to aquatic life and public use of our waters, rather than the most abundant pollutants in our rivers and streams. 

The States and Tribes report that siltation, composed of tiny soil particles, remains one of the most widespread pollutants impacting rivers and streams, impairing 126,763 river miles (18% of the surveyed river miles). Siltation alters aquatic habitat and suffocates fish eggs and bottom-dwelling organ-isms (see Figure 2-6). Aquatic insects live in the spaces between cobbles, but their habitat is destroyed when silt fills in these spaces. The loss of aquatic insects adversely impacts fish and other wildlife that eat these insects. Excessive siltation can also interfere with drinking water treatment processes and recreational use of a river. Sources of siltation include agriculture, urban runoff, construction, and forestry. 



Siltation is one of the leading pollution problems in the Nation's rivers and streams. Over the long term, unchecked siltation can alter habitat with profound adverse effects on aquatic life. In the short term, silt can kill fish directly, destroy spawning beds, and increase water turbidity resulting in depressed photosynthetic rates. 

Nutrient pollution emerges as a significant cause of water quality impairment in the 1996 305(b) reports, with States and Tribes reporting impacts to 98,040 river miles (14% of the surveyed river miles). While nutrient pollution has commonly been a problem in the Nation's lakes and ponds (see Chapter 3), water quality managers have given significant attention to its effects on rivers and streams, particularly those that flow to sensitive estuarine and coastal waters (see Chapter 4). Excessive levels of nitrogen and phosphorus may accelerate growth of algae and underwater plants, depleting the water column of dissolved oxygen necessary to maintain populations of fish and desirable plant species. Nutrients may enter surface waters from municipal and industrial wastewater treatment discharges and runoff from agricultural lands, forestry operations, and urban areas. 

The States and Tribes also report that bacteria (pathogens) pollute 79,820 river miles (12% of the surveyed river miles). Bacteria provide evidence of possible fecal contamination that may cause illness if the public ingests the water. States use bacterial indicators to determine if rivers are safe for swimming and drinking. Bacteria commonly enter surface waters in inadequately treated sewage, fecal material from wildlife, and runoff from pastures, feedlots, and urban areas.

	It is relatively easy to collect a water sample and identify pollutants causing impairments, such as fecal coliform bacteria indicating pathogen contamination. However, detecting and ranking sources of pollutants can require monitoring pollutant movement from numerous potential sources, such as failing septic systems, agricultural fields, urban runoff, municipal sewage treatment plants, and local waterfowl populations. Often, States are not able to determine the particular source responsible for impairment. In these cases, many States report the source of impairment as "unknown."


In addition to siltation, nutrients, and bacteria, the States and Tribes also reported that oxygen-depleting substances, pesticides, habitat alterations, suspended solids, and metals impact more miles of rivers and streams than other pollutants and stressors. Often, several pollutants and processes impact a single river segment. For example, a process such as removal of shoreline vegetation may accelerate erosion of sediment and nutrients into a stream. In such cases, the States and Tribes count a single mile of river under each pollutant and process category that impacts the river mile. Therefore, the river miles impaired by each pollutant or process do not add up to 100% in Figures 2-4 and 2-5.

Most States and Tribes also rate pollutants and processes as major or moderate/minor contributors to impairment. A major pollutant or process is solely responsible for an impact or predominates over other pollutants and processes. A moderate/ minor pollutant or process is one of multiple pollutants and proc-esses that degrade aquatic life or interfere with human use of a river. 

Currently, EPA ranks pollutants and processes by the geographic extent of their impacts (i.e., the number of miles impaired by each pollutant or process). However, less abundant pollutants or processes may have more severe impacts on short stream reaches. For example, a toxic chemical spill can eliminate aquatic life in a short stream while widely distributed bacteria do not affect aquatic life but occasionally indicate a potential human health hazard from swimming. The individual State and Tribal 305(b) reports provide more detailed information about the severity of pollution in specific locations. 

Sources of Pollutants Impacting Rivers and Streams 

Fifty-one States and Tribes reported sources of pollution related to human activities that impact some of their rivers and streams (see Appendix A, Table A-5, for individual State and Tribal information). These States and Tribes reported that agriculture is the most widespread source of pollution in the Nation's surveyed rivers. Agriculture generates pollutants that degrade aquatic life or interfere with public use of 173,629 river miles (which equals 25% of the surveyed river miles) in 50 States and Tribes (Figures 2-4 and 2-5). 

	Some pollutant sources play a more significant role at a regional level.


Twenty-two States reported the size of rivers impacted by specific types of agricultural activities: 

  Nonirrigated Crop Production- crop production that relies on rain as the sole source of water. 

  Irrigated Crop Production- crop production that uses irrigation systems to supplement rainwater. 

  Rangeland- land grazed by animals that is seldom enhanced by the application of fertilizers or pesticides, although land managers sometimes modify plant species to a limited extent. 

  Pastureland-land upon which a crop (such as alfalfa) is raised to feed animals, either by grazing the animals among the crops or harvesting the crops. Pastureland is actively managed to encourage selected plant species to grow, and fertilizers or pesticides may be applied more often on pastureland than rangeland. 

  Feedlots- generally facilities where animals are fattened. By EPA's definition, feedlots are large sites where many animals are con-fined at high densities for market. These facilities are often located near packing plants or railroad access points. 

  Animal Holding Areas-facilities for confining animals briefly before slaughter. By EPA's definition, animal holding areas confine fewer animals than feedlots. 

  Animal Operations- generally livestock facilities other than large cattle feedlot operations. They may contain facilities for supplemental feeding or rearing animals, primarily poultry or swine. 

Nonirrigated crop production leads the list of agricultural activities impacting rivers and streams, followed by irrigated crop production, rangeland, pastureland, feedlots, animal operations, animal holding areas, and riparian grazing (Figure 2-7). Runoff from irrigated and nonirrigated cropland may introduce commercial fertilizers (that contain nitrogen and phosphorus), pesticides, and soil particles into rivers and streams. 

