
Water Quality Parameters and 
Why They are Important?

Jean Pillo, Watershed Conservation Project Manager

Eastern Connecticut Conservation District

The Last Green Valley Water Quality Monitoring Volunteer Coordinator

Thames River Basin Partnership Coordinator

And other fancy stuff.



Where to 
Monitor

https://nemo.uconn.edu/ms4/tasks/monitoring.htm



How do I know if a river or 
lake is impaired?

• Types of Impairments

• Recreation

• Aquatic Life Support

• Fish Consumption

• Shellfish Consumption (non-commercial

• Shellfish harvesting (commercial)



Impaired Waters 



Shellfish Use Support



Pollutants 
Associated 
with Illicit 
Discharges

• Ammonia

• Chlorine

• Conductivity

• Salinity

• E. coli

• Total Coliform bacteria

• Surfactants

• Temperature

• Nutrients (Nitrogen and 
Phosphorus) 

• Turbidity



Total Nitrogen (>2.5 mg/L is not good)

Is the Sum of 

• Organic nitrogen (Org-N)

• Ammonia-N 

• Nitrate-N (NO3-)

• Nitrite-N (NO2-)

• NOX = (NO3-) + (NO2-)

• Total Kjeldahl Nitrogen (TKN) = 
Organic-N + Ammonia-N

Courtesy of Fishlab.com



Nitrate-N, Nitrite-N, Why are they Important?

• Nitrates are essential plant nutrients, 
but in excess amounts they can cause 
significant water quality problems.

• Together with phosphorus, nitrates in 
excess amounts can accelerate 
eutrophication, causing dramatic 
increases in aquatic plant growth and 
changes in the types of plants and 
animals that live in the stream. 

• Excess nitrates can cause hypoxia (low 
levels of dissolved oxygen) 

• Nitrates > 10 mg/L is toxic to warm-
blooded animals

https://www.epa.gov/nutrientpollution/issue

Potential sources of Nitrogen include agricultural runoff, 
lawn fertilizer, fecal material/sewage treatment 
discharge, failing septic systems, 
combustion/atmospheric deposition



Ammonia- N 
Why is it important?

• Ammonia occurs naturally in water 
in trace amounts.

• Too much ammonia from fertilizers, 
sewage and other wastes can be 
poisonous to fish, especially when 
water temperature and pH are 
high.  

• Ammonia can also cause heavy 
plant growth, foul odors, and low 
oxygen levels that can interfere 
with use for fishing, swimming and 
water supplies.

• The natural level of ammonia in 
surface water is typically low (less 
than 1 mg/L); in the effluent of 
wastewater treatment plants, it 
can range up to 30 mg/L. 

• In CT, levels >0.5mg/l in 
stormwater is a concern



Total Phosphorus/Phosphates
Why Are they Important?



Phosphorus impacts
on stream diatoms

TP Range Impact on stream diatom community

1 < 0.020 mg/l Highest quality streams

2 0.20-0.40 mg/l sensitive taxa steeply declined, tolerant taxa increased, and 

community structure changed

3 0.04– 0.65 mg/l community level change points began to occur and sensitive 

diatoms were greatly reduced

4 0.65 – 0.82 mg/l most sensitive diatoms were lost and tolerant diatoms 

steeply increased to their maxima

5 >0.82 mg/l substantially altered community structure

Nathan J. Smucker, Mary Becker, Naomi E. Detenbecka, Alisa C. Morrison



Electrical conductivity (EC) uS/cm 
EC estimates the amount of total dissolved salts (TDS), or the total amount of 
dissolved ions in the water. 

EC is influenced by many things, including geology (rock types). For example, 
limestone leads to higher EC because of the dissolution of carbonate minerals 
in water. 

A sudden increase or decrease in conductivity in a body of water can indicate 
pollution. 

Agricultural runoff or a sewage leak will increase conductivity due to the 
additional chloride, phosphate and nitrate ions 

An oil spill would lower the conductivity

In CT, Conductivity >1,500 μS/cm in freshwater is a concern.

Electrical Conductivity vs. Specific Conductance
SC is EC corrected for temperature (25°C)



Turbidity

Turbidity is a physical characteristic of water 
and is an expression of the optical property 
that causes light to be scattered and 
absorbed by particles and molecules rather 
than transmitted in straight lines through a 
water sample.

It is caused by suspended matter or 
impurities that interfere with the clarity of 
the water. 

These impurities may include clay, silt, 
finely divided inorganic and organic matter, 
soluble colored organic compounds, and 
plankton and other microscopic organisms.

Turbidity of a discharge shall not 
exceed 5 NTU over ambient levels. 

Δ5 NTU



Chlorine – Why is it important?

• Chlorine, used as a disinfectant and bleaching 
agent. 

• Chlorine in the correct concentration is good 
for swimming pools and disinfecting sewage 
treatment discharges, but bad for fish and other 
aquatic life even at low levels.

• Potential sources: Discharges from swimming 
pools, industrial and sewage treatment facilities, 
washing machines/grey water discharges and 
marinas.

• No detectable amount of Chlorine is 
acceptable in stormwater outfalls.



Surfactants, Why Are They Important?
Surfactants are a diverse group of 
chemicals that are best known for 
their use in detergents and other 
cleaning products.

Surfactants reduce the surface 
tension in water molecules and 
“make water wetter”. 

Surfactants can be toxic to various 
aquatic organisms and reduce the 
surface tension on water surfaces.

Sources of surfactants in 
stormwater include illicit hookups, 
compromised sewer line, failing 
septic system, residential car 
washing.

Image courtesy of the National Wildlife Federation
https://www.nwf.org/Educational-Resources/Wildlife-Guide/Invertebrates/Water-Striders



Pathogen Monitoring

• A variety of bacteria, parasites, and 
viruses, known as pathogens, can 
potentially cause health problems if 
humans ingest them. 

• EPA considers total coliforms, E. coli, and 
Enterococci useful indicators of other 
pathogens for drinking water.

• Total coliforms are a group of related 
bacteria that are (with few exceptions) 
not harmful to humans. 

• Escherichia coli (E. coli) is a gut bacteria 
found in warm blooded animals.

• Enterococci are another form of bacteria 
that are commonly found in the human 
gut. 



Other water born pathogens

Shigella

Cholera

Campylobacter

Giardia (protozoan)

Hepatitis A (virus)
Cryptosporidium (protozoan)



Indicator Bacteria -- Freshwater



Indicator bacteria – salt water



Tracking Down Stormwater Pollution

1. Refer to the map of the storm 
drain system upstream of the 
failed outfall.

2. Delineate the drainage area of 
that system on a map. 

3. Review the types of land uses 
in that drainage area for 
potential sources.

4. Conduct a “windshield survey” 
and look for obvious issues



Conduct track 
down monitoring 
bracketing 
suspected areas of 
concern



Tracking Down Stormwater Pollution

• Is the sump in need of maintenance?

• Are there items in the storm drain that 
don’t belong there?

• Is there flow though the storm drain 
during dry weather?

• What odors can you detect? 



Looking for 
illicit 
discharges

MS4 permit (Catchment Investigation Procedure, pg 
9 of Appendix B) discusses how to do a trackdown.

Certain combinations of parameters can be clues 
regarding the source of pollution

Ammonia ≥ 0.5 mg/L, surfactants ≥ 0.25 mg/L, and 
bacteria levels greater than the water quality 
criteria applicable to the receiving water

Ammonia ≥ 0.5 mg/L, surfactants ≥ 0.25 mg/L, and 
detectable levels of chlorine.



Questions? 

Jean Pillo, Watershed Conservation Project Manager

Eastern Connecticut Conservation Distrit

Jean.Pillo@Comcast.net

860-774-9600 ext 24

mailto:Jean.Pillo@Comcast.net

