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Hands on an Aquarium:  Water Quality in Aquariums
Engineering Objectives

1. To learn about parameters that characterize water quality in an aquarium
2. To measure water quality parameters using analytical equipment and kits
Sources of Water





Classification of Parameters
· Tap Water





Physical-Temperature, Odor
· Surface Water





Chemical-Organics, Inorganics
· Synthetic Sea Water




Biological-Bacteria, Viruses, Fungi
Water Quality Parameters 

Turbidity - The tendency of water to scatter light at 90 degrees. Turbidity is a measure of water clarity. Caused by suspended solids (thus, turbidity is an indirect measure of suspended solids). Measured in NTUs, using a Turbidimeter. For most people, water with <= 5 NTUs looks clear. The American Water Works Association (AWWA) recommends that water to be disinfected should be <= 0.1 NTU. 

Color - True color is caused by dissolved compounds in water. It can be natural or anthropocentric. Dissolved and suspended solids (together) cause apparent color. For example, brown colored water could be the result of dissolved byproducts of plant biodegradation (true color) or suspended clay particles (apparent color) or both (also apparent color). Color is measured in Platinum-Cobalt units. The AWWA recommends <= 15 Platinum Cobalt units. This is also the U.S. secondary drinking water regulation. Color can be measured using light with a wavelength of 455 nm. 

pH – pH indicates the intensity of the acid or alkaline condition of a solution.    It expresses the hydrogen ion concentration.  pH is an important factor that impacts most water treatment processes such as disinfection, coagulation, water softening and corrosion control.  The term may be represented by

pH = -log[H+]

Salinity- Measured mainly in Specific Gravity (SG), and Conductivity (C) by use of a hydrometer or electronic probe.  Saltwater is heavier than freshwater.
Alkalinity- The alkalinity of water is a measure of its capacity to neutralize acids.  Three major classes of materials cause the major portion of alkalinity in natural waters.  These are as follows: (1) hydroxide  (2) carbonates and (3) bicarbonates.   Bicarbonates represent the major form of alkalinity.

Hardness - Hardness is caused by the presence of divalent cations.  Such ions are capable of reacting with soap to form precipitates with certain anions present in the water to form scale.  The main cations causing hardness are calcium, magnesium, ferrous iron and managanous ions.  Waters are normally classified in terms of the degree of hardness as follows:

	mg/L as Ca CO3
	Degree of Hardness

	0-75
	Soft

	75-150
	Moderately Hard

	150-300
	Hard

	300 up
	Very Hard


Conductivity- This is a measure of the presence of ions (cations and anions) in solution. Conductivity is the ability of a material to conduct electric current.  The basic unit of conductivity is the siemens (S), formerly called the mho.
Nitrate- Nitrate is a primary drinking water standard.  Their presence also causes the blue-baby syndrome in infants.  Nitrate is also a nutrient for algae and can stimulate growth of algae.

Ammonia (NH3)-Measured in milligrams per liter (mg/l), or parts per million (ppm), most commonly with a test kit. This highly toxic chemical is caused by the decomposition of fish waste, decaying food, and dead fish.
Phosphate - Phosphate is a major source of pollution in surface waters from human activities such as irrigation and agriculture.    It is a nutrient for plants and algae and can cause eutrophication of lakes.
Dissolved Oxygen-  Aquatic species need oxygen for respiration.  Oxygen from air typically dissolves in surface waters.  Typically a DO of 4 mg/L is needed to support acquatic life.
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REPORT DETAILS
· Introduce water quality in general and then specifically for fish.

· Report values in a tabular and graphical format under the results section of your report.
· Calculate average and standard deviation for the class data for each parameter.  Place error bars showing data variation (standard error of the mean).

· Compare the tap and pond water quality parameters to the correct standards and make comments.  Tap water should be compared to USEPA drinking water limits.  Pond water must be compared to the NJSWQS.  Rowan Pond is a tributary to the Chestnut Branch of the Mantua Creek.
Analytical Equipment
Turbidimeter, pH and ORP Meter, Conductivity Meter, DO Meter, Spectrophotometer, HACH Kits for Water Quality Parameters
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	Parameter
	Units
	Pond Water
	Seawater
	Tap Water

	pH
	
	
	
	

	Temperature
	
	
	
	

	Dissolved Oxygen
	
	
	
	

	Conductivity
	
	
	
	

	Specific Gravity
	
	
	
	

	Turbidity
	
	
	
	

	Salinity
	
	
	
	

	Alkalinity
	
	
	
	

	Hardness
	
	
	
	

	Nitrate
	
	
	
	

	Nitrite
	
	
	
	

	Ammonia
	
	
	
	

	Color
	
	
	
	

	Phosphate
	
	
	
	


Equipment 
	Name
	Model Numer/ Product Number

	Spectrophotometer
	HACH Model DR 4000

	pH Meter
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