Instantaneous Field Measurements

Instantaneous field measurements include the following parameters: Air/Water temperature, pH, dissolved oxygen, specific conductivity, salinity and tide stage (tidal segments only), transparency, water color, water odor, water surface, turbidity, flow, precipitation, weather conditions, wind intensity and direction.  Field datum is recorded on Field Data sheets for every monitoring station. 

Location and Depth of Field Measurements

For freshwater stream segments, measurements are taken in the centroid of flow using a multiprobe instrument (e.g. Hydrolab® or YSI®).  The depth the instrument is deployed depends on the depth or the water column.

	Depth of the Water Column
	Depth of Deployment of Instrument

	< 0.46 meters (1.5 ft)
	1/3 of the depth

	Between 0.46 and 1.5 meters (1.5ft to 5 ft)
	0.30 meters below the surface

	> 1.5 meters (5 ft)
	Monitor Vertical Profile


Vertical Profiles

Vertical Profiles of reservoirs, inland streams, bays and barge channels are made when the depth of the water column is greater than 1.5 m (5 ft).  When the depth of the water column is between 1.5 m and 3.0 m (5 and 10 ft respectively), measurements are recorded at depths of 0.30 m (1 ft) below the surface, at mid-depth, and at 0.30 m (1 ft) above the bottom.  When the depth of the water column is greater than 3.0 m (10 ft), measurements are recorded at depths of 0.30 m (1 ft) below the surface and at each 1.5 m (5 ft) interval below the surface and at 0.30 m (1 ft) above the bottom.  

Use Criteria

Surface waters in Texas are classified according to site specific standards developed by the Texas Commission on Environmental Quality (TCEQ).  Surface waters are aggregated by basin and categorized as follows:  river basin, coastal basin, bay waters, and gulf waters.  Texas Surface Water Quality Standards (TSWQS) are used to characterize waters according to designated uses including: domestic water supply, industrial water supply, human health, aquatic life, oyster water, contact recreation and so forth.    

Field Parameters

Water Temperature (°C)  

Water temperature is monitored at each site using either a multiprobe instrument or a handheld centigrade thermometer and recorded in degrees Celsius (°C).   Water temperature is important because it affects the metabolic rates of aquatic organisms and plants; it is also inversely proportional to the amount of available oxygen for aquatic life. With the exception of industrial cooling impoundments, waters should not be 2.8° C (5° F) above ambient for freshwater streams, 1.7° C (3° F) above ambient for freshwater lakes and impoundments, and 1.7° C (3° F) above ambient for tidal reaches, bay and gulf waters in the fall, winter, and spring and 0.8° C (1.5° F) in summer (June, July, and August).

pH (Standard Units)

pH is the measure which indicates whether water is acidic or basic.  The pH scale commonly in use ranges from 0 to 14.  Water is considered acidic when pH is below 7 and basic when pH is above 7.  The Texas Surface Water Quality Standards for pH range from 5.5 to 9.0 depending on the basin; the majority of the segments have a criteria ranging from 6.5 to 9.0.  The most significant environmental impact of pH involves synergistic effects.  Synergy involves the combination of two or more substances which produce effects greater than their sum.  For example, waters with ammonia of a given concentration will become increasingly toxic as waters become more basic (alkaline).  Conversely, water with iron of a given concentration will become more toxic to fish as waters become more acidic.  Metals such as copper and zinc become more soluble (and more toxic to fish) as water becomes more acidic.

Dissolved Oxygen (mg/L and percent saturation)

Dissolved oxygen (DO) is the amount of oxygen available to aquatic organisms.  DO has site specific criteria, and is measured in the field and reported in both percent saturation and as a concentration in mg/L.  Percent saturation is a representation of how much oxygen is dissolved in the water relative to the amount of oxygen that can be held at a specific temperature. 

The concentration of DO a water body can hold is proportional to air pressure and inversely proportional to both temperature and salinity.  In other words, as altitude increases, water can hold less oxygen.  As water becomes warmer and/or more saline, it can hold less oxygen.  Typically, as relatively cold, oxygen rich, water begins to warm (or mix with saltwater), saturation values exceed 100%; this phenomenon is known as supersaturation.   Saturation levels above 110% can be harmful to aquatic life.  Fish in waters containing excessive dissolved gases may suffer from "gas bubble disease"; however, this occurrence is very rare.

DO enters the water through photosynthesis of aquatic biota and by transfer of oxygen across the air-water interface; it is consumed in water by respiration and decomposition.  A flowing stream is likely to have higher DO content than stagnant water due to the mixing of relatively oxygen rich water at the surface (at the air-water interface) with relatively oxygen poor water from the bottom.  Stagnant water tends to stratify (form layers) with respect to DO; there is more oxygen at the surface compared with the bottom.  

DO is traditionally accepted as the single most important indicator of a water body’s ability to support desirable aquatic life.  As dissolved oxygen levels in water drop below 5.0 mg/l, aquatic life is put under stress.  Oxygen levels that remain below 1-2 mg/l for a few hours can result in large fish kills.  DO, according to the Texas Surface Water Quality Standards, is a site specific parameter.  Criteria for DO in the Nueces Basin is 5.0 mg/L for most segments with the exception of 4.0 mg/L in the tidal segment of the Nueces River and 6.0 mg/L for the Upper Frio River.

Specific Conductance (μmhos)

Specific conductance is the measure of electrical current carrying capacity of water.  Specific conductance is recorded at all sites and is used to measure the amount of dissolved solids and salts in the water.  Dissolved inorganic solids including chloride, nitrate, sulfate, phosphate, sodium, magnesium, calcium, iron, and aluminum contribute to elevated specific conductivity values.  In addition, streams containing large amount of clay particles contribute to higher conductivity values as well.  Pure water, however, does not conduct an electrical current.

Freshwater values range from zero to approximately 700 μmhos, whereas saltwater has specific conductivity values around 50,000 μmhos.

Salinity (ppt) 

Salinity values are monitored at tidal streams, bays and estuaries only.  Salinity values are derived from specific conductance and temperature values and expressed as a chemical concentration of major ions.  Salinity determinations below 3 PSUs are only approximate and therefore not useful for freshwater and inland (brine) locations. Waters are classified as noted below.  Seawater is approximately 35 PSUs.

	Classification
	Salinity in PSU

	Freshwater
	< 0.5

	Oligohaline
	0.5 to 3.0

	Mesohaline
	3.0 to 12.0

	Polyhaline
	12.0 to 30.0

	Euhaline
	30.0 to 40.0

	Hypersaline
	> 40.0


Secchi Disk Transparency (meters)

Secchi Disk Transparency is an inexpensive way to measure the clarity of water.  Clarity is affected by algae, silt and clay, and suspended particles in the water column.  A Secchi disk, which is a black and white disk suspended by a line, is dropped in the water to a depth where it is just barely visible in the shade with the sun to the operators back.  The distance from the disk to the water’s surface is recorded.  In general, light can penetrate to a depth of about 2 to 3 times the Secchi depth.  Texas does not have Secchi depth criteria.  Therefore, the Environmental Protection Agency (EPA) recommended criterion of 1.1 meters is used as a guideline.

Water Color

Water color is noted by appearance in a white plastic bucket.  Color is noted as brown, reddish, green, black, clear or other.

Water Odor

Water odor is described by field personnel as either having a sewage, oily/chemical, rotten eggs (i.e. H2S gas), musky, fishy, none, or other smell associated with it.

Water Surface

Water surface is described as being either calm, with ripples, with waves, or having white caps present.

Turbidity
Turbidity is the measure of clarity or cloudiness of water.  It is a parameter that is both measured in the field and in the laboratory.  In the field, designations of normal, high, and low turbidity are recorder based on Secchi disk transparency results.  Highly turbid waters contain large amounts of suspended particles and are generally associated with re-suspension of bottom sediments.  Turbidity in the laboratory is reported in nephelometric turbidity units (NTUs).  Crystal clear water has turbity values less than 0.5 NTUs.  In waters where the visibility is 1 meter (3.28 feet), turbidity values are approximately 3-4 NTUs.  Highly turbid water, where the visibility is approximately 0.15 meter (0.5 feet), has turbidity values of approximately 50 NTUs or greater. 

Tide Stage

Tide Stage data is recorded for routine non-tidal segments only.  Designations for tide stage include: low, falling, slack, rising or high.

Flow (cubic feet per second

Flow information is recorded for routine non-tidal segments only.  The method (or instrument) used to measure flow is noted on the field data sheet.  The categories include: Flow Gage Station (e.g. USGS/IBWC), Mechanical (e.g. Pigmy meter), Electronic (e.g. Marsh McBirney), Weir/Flume, or Doppler.  Flow severity designations noted on the field data sheet include: No Flow, Low, Normal, Flood, High, and Dry.  During circumstances where there are no safe ways of obtaining flow data, a flow estimate may be made.

Precipitation

Precipitation data is recorded for all routine monitoring sites.  This information is useful in cases where significant precipitation visibly influences water quality.  The amount and date since last significant precipitation are recorded on Field Data sheets.

Present Weather

Weather conditions at each sampling site are note on the Field Data Sheet by field personnel.  Observations are classified into four categories including; clear, cloudy, overcast, and rain.  A clear designation is used where cloud cover in completely absent.  Cloudy conditions vary from 10% to 90% cloud cover.  Overcast refers to complete cloud cover.  In the case where it is raining, yet the present weather is not completely overcast, the designation of rain is noted.

Air Temperature (°C)  

Air temperature is monitored at each site using a handheld centigrade thermometer and recorded in degrees Celsius (°C).  

Wind Intensity and Direction (mph)

Wind intensity and direction are measured at each monitoring station using a handheld anemometer and compass.  To measure wind speed, observers must choose a location nearby that best represents the prevailing wind direction and speed.  Hold the anemometer into the wind and perpendicular to the ground at about head level or slightly higher.  Designations for wind parameters are as follows: Calm (0 mph), Slight (1-7 mph), (moderate 8-18 mph) and strong (19+ mph).  To measure wind direction, point the compass into the prevailing wind.  Measurements are recorded on the corresponding Field Data Sheet.

Conventional and Bacteriological Parameters

Alkalinity (as mg/L of CaCO3)

Alkalinity is a measure of the buffering capacity of water.  A buffer is a chemical species that helps a solution resist changes in pH caused by the addition of an acid or base.  In other words, alkalinity is what maintains the appropriate pH range (6.5 to 9.0) favorable to aquatic inhabitants.  Typical buffering agents that influence alkalinity include: carbonates (CO3-2), bicarbonates (HCO3-), hydroxides (OH-), phosphates, and berates. There is no legal standard for alkalinity, but waters with an alkalinity below 50 mg/L are considered to have very low alkalinity.  The ideal range of alkalinity is often suggested to be between 100 to 125 mg/L CaCO3.  Alkalinity values above 150 mg/L are not a health concern.

Hardness (as mg/L CaCO3) 

Hardness, in aquatic systems, is a measure of divalent ions (salts with double positive charges) including, most commonly, calcium (Ca2+) and magnesium (Mg2+) in association with carbonates.  Hard water rivers and lakes are generally more productive than those with soft water and can accept more input of salts, nutrients, and acids to their system without harm.  Hard water is not a human health hazard.  In fact, the National Research Council (National Academy of Sciences) states that hard drinking water generally contributes a small amount toward total calcium and magnesium human dietary needs.  Water hardness is classified by the U.S. Department of Interior and the Water Quality Association as follows:

	Classification
	Concentration in mg/L CaCO3

	Soft
	0-17.1

	Slightly Hard
	17.1-60

	Moderately Hard
	60-120

	Hard
	120-180

	Very Hard
	> 180


CaMg(CO3)2  ((  Ca2+   +   Mg2+     +   2CO3

 (Dolomite)                 (Hardness)        (Alkalinity)

Hardness is often confused with alkalinity because both are reported in the same units (mg/l CaCO3).   In cases where limestone minerals such as limestone (CaCO3) and/or dolomite (CaMg(CO3)2) influence waters, hardness and alkalinity will be similar because both divalent ions and carbonates are present.  However, high alkalinity in soft water can occur when compounds like sodium carbonates (NaCO3) and/or potassium carbonates (KCO3) are present.  

Dissolved Minerals

Chloride (Cl-) (mg/L)

Chloride is one of the major inorganic anions in water and wastewater. Chloride concentrations can be increased by industrial processes and can affect metallic objects and growing plants.  Near the coast, chloride may be present in high concentrations because of salt water intrusion.  At concentrations of 250 mg/L, a salty taste will be noticeable if the associated cation is sodium.  However, waters containing as much as 1000mg/L may not taste salty if the predominant cations are magnesium and calcium.  Chloride, according to the Texas Surface Water Quality Standards, is a site specific parameter.  Criteria for chloride in the Nueces Basin range from 50 mg/L in the upper basin to 700 mg/L in San Miguel Creek.

Sulfate (mg/L)

Sulfate is an abundant water soluble sulfur-containing compound produced by the oxidation of elemental sulfur, sulfide minerals, or organic sulfur.  Sulfate is commonly found in groundwater from soils containing gypsum and/or iron sulfide.  Man-made sources include detergents, industrial effluent from tanneries, steel mills, textile plants and the burning of sulfur-containing fossil fuels.  In the absence of free oxygen (e.g. deep wells, aquatic bottom sediments, and plumbing systems), sulfate is converted to hydrogen sulfide gas (H2S) by microbial action and is responsible for a rotten eggs odor.  Sulfate, according to the Texas Surface Water Quality Standards, is a site specific parameter.  Criteria for sulfate in the Nueces Basin range from 50 mg/L in the upper basin to 700 mg/L in San Miguel Creek.  In the San Antonio-Nueces Coastal Basin, criteria for sulfate range from 450mg/L in the Aransas River above tidal to 850 mg/L in the Mission River above tidal.  The aquatic life use standard for sulfate, defined by EPA, is 500 mg/L.  
Total Dissolved Solids (mg/L)

Total Dissolved Solids (TDS) refer to any minerals, salts, metals, cations or anions dissolved in water.  Technically, TDS are the total amount of cations and anions that pass through a filter with a pore size of 2.0 microns; the remaining residue is dried and weighed.  TDS values are used as an indicator test to determine the general quality of the water; however, it does not give information on the type or relationship of constituents. An elevated TDS concentration does not necessarily mean that the water is a health hazard, but it could indicate elevated levels of ions that are above the Primary or Secondary Drinking Water Standards, such as: an elevated level of nitrate, arsenic, aluminum, copper, lead, etc.  TDS, according to the Texas Surface Water Quality Standards, is a site specific parameter.  Criteria for TDS in the Nueces River Basin range from 400 mg/L in the upper basin to 700 mg/L in San Miguel Creek and the Nueces River just upstream from the City Three Rivers.  In drinking water a limit of 500 mg/L is desirable.
Bacteria 

Escherichia coli (# colonies/ 100 ml) 

Escherichia coli is a group of bacteria commonly found in the intestinal tract and feces of warm-blooded animals. There are numerous strains of E. coli, the majority of which are relatively harmless.  However, the strain 0157:H7 is toxic to humans and exposure to it is responsible for hemolytic uremic syndrome and numerous associated fatalities each year.  Most illnesses are due to consumption of contaminated foods rather than contact with contaminated water.  The presence of E. coli in water is a strong indication of recent sewage or animal waste contamination.  During rainfalls, snow melt, or other types of precipitation, E. coli may be washed into creeks, rivers, streams, lakes, or groundwater.  E. coli, according to the Texas Surface Water Quality Standards, is a site specific parameter.  Criteria for E. coli in the Nueces River Basin are 126 colonies/100 ml. 
Enterococci (# colonies/ 100 ml) 

Enterococci is a subgroup of fecal streptococci bacteria that is present in the intestinal tracts and feces of warm blooded animals.  It is used as an indicator of the potential presence of pathogens. Enterococci, according to the Texas Surface Water Quality Standards, is a site specific parameter.  Criteria for enterococci in the Nueces Coastal Basin are 35 colonies/100 ml.  

Nutrients 
Nutrients play a very important role in the health and productivity of aquatic systems.  Generally occurring as simple compounds of nitrogen and phosphorus, nutrients occur in a multitude of forms and have complicated chemical cycles.  In low concentrations, nutrients contribute the basic ingredients to promote primary production which is the base of the food chain.  However, excessive nutrient concentrations in receiving waters can cause an over-production of phytoplankton (algae) known as eutrophication.  Eutrophication is harmful because it can cause waters to have dangerously low night-time levels of dissolved oxygen due to high respiration and decomposition rates.  

	
	EPA Reference Criteria
	TCEQ Screening Levels

	Parameter
	Lakes and Reservoirs
	Streams
	Lakes and Reservoirs
	Streams

	Total Kjeldahl Nitogen (mg/L)
	0.459
	0.44
	*
	*

	Nitrate+Nitrite Nitrogen (mg/L)
	0.033
	0.067
	0.32
	2.76

	Total Nitrogen (mg/L)
	0.492
	0.507
	*
	*

	Total Phosphorus (mg/L)
	0.0325
	0.05
	0.18
	0.8

	Ammonia- Nitrogen (mg/L)
	*
	*
	0.106
	0.17

	Orthophosphate-P (mg/L)
	*
	*
	0.05
	0.5


* No criteria

Nitrogen

Nitrogen is readily utilized by aquatic plants if it dissolved in water in an inorganic form. Inorganic forms of nitrogen monitored include nitrate NO3-, nitrite NO2-, and ammonia NH3+.  The measure of organic forms of nitrogen is Total Kjeldahl Nitrogen.  The combination of the organic nitrogen (TKN) and the inorganic nitrogen (NO3-, NO2-, NH3+) make up total nitrogen.

NO2 + NO3 (mg/L)

Ammonia-Nitrogen (NH3-N in mg/L) 

Ammonia-nitrogen occurs naturally in surface waters through the decomposition of compounds containing organic nitrogen.  In waters with sufficient dissolved oxygen, ammonia-nitrogen is converted to nitrite and then nitrate by bacteria.  Ammonia-nitrogen in water exists in two forms: un-ionized ammonia and the ammonium ion.  Evidence indicates that the toxicity of ammonia can depend on ionic composition, pH, and temperature.  The mechanisms of these effects are poorly understood, but the pH dependence strongly suggests that joint toxicity of un-ionized ammonia and ammonium ion is an important component.  Sources of ammonia-nitrogen include: agricultural runoff, human and animal waste, and by-products from industrial manufacturing processes. Benchmark criteria for ammonia-nitrogen, used by the TCEQ are 0.106 mg/L for lakes and reservoirs and 0.17 mg/L for streams. 

Nitrite-Nitrogen (NO2-N in mg/L)

Nitrite-nitrogen is an intermediate in the nitrogen cycle and is formed during the decomposition of organic matter. In surface waters, nitrite may indicate partially decomposed organic matter, excessive discharge from a waste treatment facility, or industrial pollution.  Nitrites can produce a serious condition in fish called "brown blood disease." Nitrites also react directly with hemoglobin in human blood and other warm-blooded animals to produce methemoglobin.  Methemoglobin destroys the ability of red blood cells to transport oxygen. This condition is especially serious in babies under three months of age.  It causes a condition known as methemoglobinemia or "blue baby" disease. Water with nitrite levels exceeding 1.0 mg/L should not be used for feeding babies. 

Nitrate-Nitrogen (NO3 -N in mg/L)

Nitrate Nitrogen is monitored at both coastal and river stations and is a highly soluble form of inorganic nitrogen that is the primary source of nitrogen for plant growth.  Nitrate-Nitrogen is extensively used as a fertilizer for domestic and agricultural purposes to increase plant growth and crop yields.  Due to its solubility, nitrate-nitrogen can enter surface and groundwater during precipitation events.  Other inputs of nitrate-nitrogen include municipal and industrial wastewater, septic tanks, and feed lot discharges.  Nitrate-nitrogen promotes primary production in water bodies.  

Total Kjeldahl Nitrogen (mg/L) 

Total Kjeldahl Nitrogen (TKN) is the measure of the organically bound nitrogen and free ammonia in water and wastewater.  High measurements of TKN typically result from the contamination of waters with sewage or animal waste products.  Over time, biological activity in waters breaks down the organic matter releasing and/or consuming the nitrogen in the process. According to EPA Nutrient Reference Criteria to reduce or prevent eutrophication, the maximum recommended concentration of TKN is 0.459 mg/L for lakes and reservoirs and 0.44 mg/L for streams.
Phosphorus 

Phosphorus is an essential nutrient for all life forms and is often the limiting nutrient in freshwater aquatic systems.  Sources of phosphorus include soil, disturbed land, wastewater treatment plants, failing septic systems, runoff from fertilized crops and lawn, and livestock waste storage areas.  Unlike nitrogen, phosphorus does not form any toxic by-products as it recycles through the ecosystem.  Total phosphate and orthophosphate-phosphorus are measured at both coastal and freshwater sites.

Total Phosphate (mg/L) 

Total phosphorus is the measure of all the chemical forms of phosphorus including dissolved orthophosphate, phosphorus bound to particulate matter, and phosphorus locked up biologically in algae and bacteria.  There is no legal water quality standard but recommended criteria for total phosphorus, as defined by the EPA, shall not exceed 0.0325 mg/L in any reservoir or lake with a surface area of 20 acres or more, or 0.05 mg/L for any stream at the point where it enters any such reservoir or lake.  

Orthophosphate-Phosphorus (mg/L) 

Orthophosphate-phosphorus (PO4-) is a measure of the dissolved phosphorus which is immediately available to plants or algae.  There is no legal water quality standard, but generally levels shall not exceed 0.05 mg/L in lakes and reservoirs and 0.5mg/L in streams to prevent eutrophication. 

Photosynthetic Parameters

Chlorophyll-a (μg/L)

Chlorophyll-a is the photosynthetic pigment found in all green plants, algae, and cyanobacteria.  The concentration of chlorophyll-a is used to estimate phytoplankton biomass in surface water.  TCEQ screening levels are 21.4 μg/L for lakes and reservoirs and 11.6 μg/L for streams.

Pheophytin-a (μg/L)
Pheophytin-a is an important degradation product of chlorophyll-a that interferes with the measurement of chlorophyll-a.  It is essentially the same molecule as chlorophyll-a minus the magnesium component.  Pheophytin-a can cause an overestimation or underestimation of chlorophyll-a.  Pheophytin-a is used to determine a more accurate measure of chlorophyll-a.

OTHER

Biochemical Oxygen Demand (mg/L)

Biochemical oxygen demand (BOD) is the measure of the amount of oxygen that is consumed in the biological processes that break down organic matter in water and is used to determine the relative oxygen requirements of wastewaters, effluents, and polluted waters.  The breakdown of organic matter, known as decomposition, is done by bacteria and other single celled organisms in the water column.  Because BOD influences the amount of dissolved oxygen in water, high BOD levels indicate a water quality problem.  Raw sewage may have BOD levels that range from 150 to 300 mg/l whereas levels of 5 mg/l or less are characteristic of unpolluted waterways.  

Total Organic Carbon (mg/L)

Total organic carbon (TOC) is the amount of carbon covalently bound in organic compounds in a water sample.  TOC is measured by the amount of carbon dioxide produced when a water sample is atomized in a combustion chamber.  Organic matter in water consists of thousands of components, including macroscopic particles, colloids, dissolved macromolecules, and specific compounds.  Organic matter plays a major role in aquatic systems.  It affects biogeochemical processes, nutrient cycling, biological availability, chemical transport and interactions. It also has direct implications in the planning of wastewater treatment and drinking water treatment. 
Total Suspended Solids (mg/L)

Total suspended solids (TSS) include all particles suspended in water which will not pass through a filter.  TSS originates from multiple point and non-point sources but most commonly results from erosion of soils substrates.  The deposition of sediment as a result of erosion can bury and/or destroy benthic habitat for most species of aquatic insects, snails and crustaceans. There is no legal standard for TSS, but values below 30.0 mg/l are generally considered low, and values above 100 mg/l are considered high. A good measure of the upstream land use conditions is how much TSS rises after a heavy rainfall.

Volatile Suspended Solids (mg/L)

Volatile suspended solids (VSS) are those solids lost on ignition (heating to 500 degrees C.) VSS concentrations are useful to treatment plant operator because they give a rough approximation of the amount of organic matter present in the solid fraction of wastewater, activated sludge and industrial wastes.

Volatile Organic Compounds (μg/L)

Volatile Organic Compounds (VOCs) is the collective name for a multitude of carbon-based compounds that evaporate readily (have high vapor pressure) into the atmosphere.  Examples include: benzene, methyl tert butyl ether (MTBE), vinyl chloride, chloroform, formaldehyde, and toluene.  VOCs are found in a variety of commercial products including paints, dry cleaning solvents, varnishes, industrial solvents, cleaning chemicals, adhesives, gasoline, newspapers, and even tobacco smoke.  Most products containing VOCs will off-gas (release vapors into the air) readily; other compounds tend to be more persistent.  VOCs can be a health hazardous if inhaled (e.g. benzene is both toxic and a probable carcinogen and formaldehyde is both an irritant and a sensitizer).  VOCs are a major factor contributing to low altitude ozone pollution, a common air pollutant which has been proven to be a public health hazard.  VOCs are also important contributors to photochemical smog.  VOCs are not monitored at all sampling locations but only those locations deemed necessary.

 http://www.health.state.mn.us/divs/eh/indoorair/voc/vocs.pdf

Metals 

Metals analyzed by the Nueces River Authority include: Aluminum, Arsenic, Cadmium, Chromium, Copper, Lead, Manganese, Mercury, Nickel, Selinium, Silver and Zinc.  Certain metals, like Mercury, have been found to bioaccumulate in the tissues of fish and therefore important to monitor.  Many metals exist in various valence states (e.g. hexavalent chromium 

Cr +6 and trivalent chromium Cr +3) and have different characteristics associated with them.  Some may be naturally occurring (e.g. arsenic) while others may be the result of pollution.  The toxicity of some metals are hardness dependent including: Cadmium, Chromium III, Copper, Lead, Nickel, Silver, and Zinc. In addition, metals may be found dissolved in water or in the sediment.

