Penn State Extension

Common Water Test Parameters Related to Natural Gas Drilling

This fact sheet provides a summary of parameters commonly reported on water test reports conducted near gas drilling activity.
The “Typical Concentrations” column reports results from research projects conducted in Pennsylvania (see page 3 for references) .

Keep in mind that these “typica

III

results can vary considerably depending upon well properties and geographic location. As such,

the data presented may not be representative of water obtained from your geographic area or water source. Proper testing is rec-
ommended to identify your water quality in relation to federal safe drinking water standards. The “Acceptable Levels” column pro-
vides U.S. Environmental Protection Agency drinking water standards where applicable. Standards reported as a “MCL’ refer to
pollutants with health effects while ‘SMCL” refers to pollutants with only aesthetic (taste, stains, odor, etc.) effects.

Parameter Description Typical Concentrations Acceptable Levels
(See References for Source of Data)

Alkalinity | A measure of materials in water that can neu- | 68% of water wells had alkalinity | No standard. Higher alkalinity
tralize acidity. Common sources are carbonates | between 100 and 300 mg/L." water supplies may be more
and bicarbonates from bedrock—especially likely to have high hardness and/
limestone. or total dissolved solids which

may cause aesthetic issues.

Arsenic Naturally occurring metal which was also com- | 85% of water wells were below Water should contain arsenic
monly found in industrial wastes, pesticides and | 0.005 mg/L while just 2% ex- below the MCL of 0.010 mg/L to
treated lumber. ceeded 0.010 mg/L. * be safe to drink. Higher amounts

are carcinogenic and can cause
many other health problems.

Barium A metal which typically occurs naturally in low | 94% of water wells had concen- | Water should be below the MCL
concentrations but can be found in a variety of | trations below 0.5 mg/L while of 2.0 mg/L to be safe to drink
waste fluids from gas drilling and other indus- | just 1% exceeded 2.0 mg/L.* due to gastrointestinal illness,
tries. muscular weakness and high

blood pressure.

Bromide Found abundantly in salt waters, brines, and Bromide in pristine groundwater | No standard. Bromide in water
various waste fluids, bromide is usually found at | is typically below 0.10 mg/L. 1&2 | can form carcinogens when chlo-
very low concentrations in freshwater in Penn- rine is added to water for disin-
sylvania. fection.

BTEX Acronym stands for Benzene, Toluene, Ethyl- Detectable concentrations are Water should have less than the
benzene and Xylene. Organic compounds rare (less than 1% of water MCL’s of 0.005 mg/L of benzene,
found commonly in petroleum products—can wells).! 0.7 mg/L of ethyl-benzene, 1 mg/
be an indication of natural petroleum products L of toluene, and 10 mg/L of xy-
or leaks from fuel tanks, gas/oil drilling, etc. lene due to health effects.

Chloride Naturally occurring salt which can also occur at | 83% of water wells were below Water should have less than the
elevated levels from road salt, gas drilling, sep- | 20 mg/L while less than 1% ex- SMCL of 250 mg/L to avoid salty
tic systems and other activities. ceed 250 mg/L.1 taste, metal corrosion and other

aesthetic problems.

Coliform Group of bacteria common in surface water. 33% of private water wells con- Coliform bacteria including fecal

bacteria Subgroups such as fecal coliform or E. coli bac- | tained coliform bacteria and 14% | coliform and/or E. coli bacteria
teria, indicate animal or human waste contami- | contained E. coli bacteria.* should be absent (MCL <1) to
nation. avoid gastrointestinal illness.
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Parameter Description Typical Concentrations Acceptable Levels
(See References for Source of Data)

Gross Measure of alpha radiation given off by natu- | 16% of wells in southeast PA ex- | Water should have less than

alpha rally occurring radionuclides like radium in ceeded 15 pCi/L>. Sample of 21 the MCL of 15 pCi/L due to vari-
water. water wells in Marcellus region ous health concerns including

found average of 1 pCi/L and 0% |some cancers.
above 15 pCi/L. "

Hardness Naturally occurring minerals (mostly calcium 25% of water wells had very hard | No standard. High hardness

(Calcium and | and magnesium) which can cause grayish or water (above 180 mg/L) while 9% | causes scale build-up, espe-

Magnesium) | white scale, and other aesthetic issues. had soft water (below 17 mg/L)." | cially where water is heated.

Iron Mineral which can occur naturally or from dis- | 44% had measurable iron, 20% Water should contain less than
turbances (mining, etc.). Causes orange/ exceed the SMCL of 0.3 mg/L.! the SMCL of 0.3 mg/L due to
brown stains and metallic taste. aesthetic problems (orange or

brown stains and metallic
taste).

Manganese | Mineral which can occur naturally or from dis- | 48% had measurable manganese, | Water should contain less than
turbances (mining, etc.). Causes black stains | 27% exceed the SMCL of 0.05 the SMCL of 0.05 mg/L due to
or sediment and metallic taste. mg/L.* aesthetic problems (black

stains and metallic taste).

Methane/ Naturally occurring or from fossil fuel produc- |24% of water wells had measur- | No standard. Vented well caps

ethane tion, animal manure, biomass decomposition, |able methane and 4% exceeded |suggested when levels exceed
landfills. May cause bubbling noise in well, some level of concern. * about 7 to 10 mg/L and aera-
spurting faucets, white gas bubbles in water tion suggested above 28 mg/L.

Nitrate-N Nutrient typically found at less than 1.0 mg/L | 51% of water wells were below Water should contain less than
in pristine groundwater and streams. In- 1.0 mg/L. 20% exceed 5.0 mg/L | the MCL of 10 mg/L as nitrate-
creased levels (above 3 mg/L) often related to | and about 10% exceed 10.0 mg/ | N due to health concerns re-
fertilizer, animal wastes, and septic systems. L2 lated to blue-baby disease.

pH An important overall measure of water quality. | 80% of wells fell within the SMCL | Water should have a pH be-
Low pH may cause corrosion of metal plumb- | range for pH of 6.5 to 8.5 while tween the SMCL levels of 6.5
ing components while high pH can cause taste | 18% were below 6.5 and 2% were | and 8.5 to avoid aesthetic
issues. above 8.5. problems like metal corrosion

and poor tasting water.

Sodium Common naturally occurring element which 64% of water wells were below No standard but sodium levels
can also occur at increased levels due to road |20 mg/L. About 6% exceed 100 above 20 mg/L could be a con-
salt, gas drilling and other activities. mg/L.! cern to those on low sodium

diets.

Strontium Naturally occurring metal found in low concen- | 83% of water wells were below 1 | No standard but U.S. EPA has
trations in water. A by-product of ceramics, mg/L.1 developed a lifetime health
glass and other industries. Radioactive iso- advisory suggesting that water
topes originate from historical nuclear testing. contain less than 4 mg/L.

Sulfate A common, naturally occurring constituent of | Average sulfates were less than | Water should contain less than

water. High sulfates can originate from bed-
rock or from mining activity.

20 mg/L. Over 90% of water
wells were below 100 mg/L.
About 1% exceed 250 mg/L.!

the SMCL of 250 mg/L due to
aesthetic effects including bit-
ter taste and laxative effects.




Parameter Description Typical Concentrations Acceptable Levels
(See References for Source of Data)
Surfactants, | Materials used in various detergents and Detectable concentrations are Water should have less than
Methylene foaming agents. May originate from septic not common in PA water wells. the SMCL of 0.5 mg/L to avoid
Blue Active systems, sewage treatment or various indus- In a recent survey, 0% exceeded | aesthetic problems. Presence
Substances trial wastes. 0.5 mg/L.t of surfactants may indicate
(MBAS) other problems (bacteria, etc.)
Total Dis- A measure of all of the dissolved constituents | 75% of wells had TDS levels be- Water should have less than
solved Solids | in water. High levels can be caused by natural |tween 100 and 500 mg/L." the SMCL of 500 mg/L due to
(TDS) minerals (like hardness) or pollution from vari- aesthetic effects including bad
ous activities (mining, gas drilling, road salt, tastes and stains.
etc.)
Total Sus- A measure of the visible sediment and parti- 22% of water wells had measur- | Causes cloudiness to water. No
pended Sol- |clesin the water due to soil, metals, etc. able TSS levels above 1.0 mg/L.:l standard for TSS but there is a
ids (TSS) MCL for Turbidity of 1 NTU
which may be produced by
about 1 mg/L of TSS.

mg/L stands for milligrams per liter. This is a common water testing measurement and is equal to parts per million (ppm).
pCi/L stands for picocuries per liter. This is a common measurement of radioactivity in water.

More Information
Penn State Extension has many fact sheets and publications that provide more details about these water quality problems and
solutions. For additional information on all aspects of managing private water wells and springs, contact your local Penn State
Cooperative Extension office or consult our Water Resources Extension web site at http://extension.psu.edu/water.
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