Table 3-1: Network measurements

[E, estuary; NC, near shore; EEZ, off shore; GL, Great Lakes; R, river; GW, ground water; A, atmospheric deposition]

Constituents listed in the examples column will not all be measured in all resource components.

Examples highlighted in bold type are identified as persistent, bioaccumulative, and toxic (PBT) chemicals http://www.epa.gov/pbt/.

	Monitoring category
	Examples
	Why monitor

	Resource components monitored 

	Physical

	Flow magnitude and direction
	streamflow, ground water flow, tide height, water currents, wind direction
	Measurements of streamflow are needed to determine loads and transport of chemicals in the hydrologic environment. The direction of winds and water currents affect the transport of chemicals in the atmosphere and in water.
	E, NC, EEZ, GL, R, GW, A

	Physical habitat
	channel slope, width, bottom materials, depth
	The physical habitat influences water velocity, sediment transport, and potential for biological growth.
	E, GL, R

	Sediments
	suspended and bottom sediment concentration, (% sand/silt/clay)
	Sediments transport inorganic and organic chemicals in the water column. Suspended and bottom sediments should be analyzed for trace metals, carbon, pesticides, PCBs, and PAHs.
	E, GL, R

	Chemical—inorganic

	Water-quality characteristics
	temperature, pH, dissolved oxygen, conductance, turbidity, color, alkalinity
	Basic characteristics of water, often measured in the field, provide valuable information about the resource. Sensors measure many continuously. They may be indicators of the presence or the effects of other contaminants in the water column.
	E, NC, EEZ, GL, R, GW, A

	Major ions
	calcium, magnesium, potassium, sodium, chloride, sulfate
	Major anions and cations affect the taste of water (hardness or salty). They are indicators of natural dissolution of local geology and human sources such as agricultural and urban runoff.
	GL, R, GW, A



	Nutrients
	nitrate, nitrite, ammonium, organic nitrogen, phosphorus, silica
	Nutrient concentrations and ratios of nitrogen to phosphorus in water limit or enhance the growth rate of organisms in water such as harmful algae. http://water.usgs.gov/nawqa/nutrients/
	E, NC, EEZ, GL, R, GW, A

	Metals and metalloids
	aluminum, arsenic, cadmium, chromium, copper, iron, lead, mercury, selenium, zinc
	Many metals are abundant in the earth’s crust and in water. Trace elements are inorganic chemicals usually occurring in small amounts in nature. Many trace metals are toxic and or carcinogenic. Recently, arsenic and mercury concentrations in water are of concern. http://water.usgs.gov/nawqa/trace/
	E, NC, GL, R, GW, A

	Chemical—organic

	Carbon, total and dissolved
	organic, inorganic
	The amount and type of carbon may affect the transport of other contaminants in the water column.  Reflects the general trophic state of the resource.
	E, NC, EEZ, GL, R, GW

	Bulk organics
	oil and grease, humic and fulvic acids
	Oil and grease is an analytical method-based term that includes hydrocarbons, fatty acids, soaps, fats, waxes, and oils. Humic and fulvic acids originate from plant and soil materials that are leached into water.
	E, NC, GL, R, GW

	Volatile organic compounds (VOCs)
	TCE, PCE, carbon tetrachloride, benzene, toluene
	Many VOCs, commonly used as solvents, degreasers, or components of petroleum products are persistent, bioaccumulating toxins.  http://sd.water.usgs.gov/nawqa/vocns/
	E, GL, R, GW

	Pesticides
	aldrin, dieldrin, DDT, DDD, DDE, chlordane, hexachloro-benzene, mirex, 

atrazine, simzine, alachlor, aldicarb
	Pesticides are used to control or kill unwanted organisms. Pesticides include both hydrophobic and hydrophilic compounds. They are applied to agricultural, residential, industrial, forested, and recreational areas. These pesticides include organochlorine, organophosphate, and carbamate insecticides and the triazine and acetanilide herbicides. Many of the chlorinated pesticides are PBTs.. Low levels of more than 80 pesticides and breakdown products were detected in surface and ground water across the country. http://ca.water.usgs.gov/pnsp/
	E, R, GL, GW

	Halogenated hydrocarbons
	Polychlorinated biphenyls (PCBs), dioxins, furans
	PCBs, dioxins, and furans are PBTs. PCB have been shown to cause cancer and a number of serious non-cancer health effects in animals, including effects on the immune system, reproductive system, nervous system, and endocrine system. http://www.epa.gov/opptintr/pcb/
	 E, GL, R

	Polycyclic aromatic hydrocarbons (PAHs)
	naphthalene, phenanthrene, pyrene, 

benzo(A)

pyrene (BaP), 
	PAHs are produced naturally and from anthropogenic sources such as incomplete combustion of organic materials. Exposure to BaP over short periods potentially causes red blood cell damage, leading to anemia and over long term it may cause suppressed immune system developmental, reproductive effects, and cancer. http://www.epa.gov/pbt/pubs/benzo.htm 
	 E, GL, R

	New and emerging contaminants
	Pharmaceuticals and personal care products (PPCPs), antibiotics, flame retardants, stain repellents, lubri-cants, industrial detergents
	Recently, low-level concentrations of multiple organic wastewater contaminants such as pharmaceuticals, personal care products, and endocrine disrupters were reported in surface-water samples http://toxics.usgs.gov/).  The effects of multiple PPCPs in water on biota and humans are unknown.


	 E, GL, R, GW

	Biological

	Biological assessments
	chlorophyll A, algae, bacteria, viruses, macro-invertebrates, fish
	Biological assessments are evaluations of the condition of water bodies using surveys and other direct measurements of resident biological organisms. Biological assessment results are used to answer the question of whether water bodies support survival and reproduction of desirable fish, shellfish, and other aquatic species -- in other words, if the water bodies meet their designated aquatic life uses.
	 E, NC,GL, R


