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Environmental Instrumentation & Analysis: 
 

1. Total Solid (TS),Total Suspended Solids (TSS) and Total 

Dissolved Solids (TDS): 
 

Total solids is the matter (suspended or/and dissolved solids) that remains 

as residue upon evaporation and drying of a known volume of a water 

sample at (103−105) °C for 24 hrs. It is expressed as (T.S) and reported in 

terms of mg/l. Domestic waters with high solid content are of inferior 

palatability and unsuitable for many industrial applications. 

Total dissolved solids (Filterable residue): are the solids dissolved in 

water, consist mainly of inorganic salts, small amounts of organic matter 

and is expressed as (T.D.S) and reported in terms of mg/l. It refers to the 

material that passes through filter paper No.1, and the filtrated water is 

dried at (103−105) °C for 24 hrs. 

Suspended solids (Non-filterable residue): can be defined as un-

dissolved matter such as bacteria, algae, fungi, silt and clay. It is referred 

as (T.S.S) in mg/l and represents the remaining material on the filtration 

membranes which is also dried at the same temperature.    
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1.1 TDS Meter 
 

 
 

Purpose of Instrument: 
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2. Physical properties of river water: (Conductivity, pH, 

Turbidity)  

2.1 Conductivity Meter 

 

 

Conductivity is reciprocal of (The specific resistance (i.e. resistivity) (Ω.cm)) 

is a numerical expression of the ability of a water sample to carry an electric 

current, it depends on: 

1. Concentration and type of ionized ions existing in the water. 

2. Temperature affecting the movement and direction of ions flow (1°C 

increase cause 2% increase in electrical conductivity). 

The standard unit is ohms.cm. Its advantage is used in water analysis to 

obtain a rapid estimate of the dissolved content in a water sample. 

The dissolved solids = f * electrical conductivity. 

Where f is a factor depends on ion components and temperature in the 

solution. The value of f lies within (0.55−0.9). 

 

Purpose of Instrument: 
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2.2 pH Meter 

 

 

pH is a term used to express the intensity of the acidity or alkalinity of a 

solution. It is a way to measure the hydrogen-ion concentration. It is expressed 

as the logarithm of the reciprocal of the hydrogen ion activity in molar per 

liter. pH is important for the control of water treatment such as coagulation, 

softening and disinfection. In the biological treatment of wastewater the pH is 

favorable in the control of corrosion. 
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Purpose of Instrument: 
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2.3 Turbid Meter 

 

 

Turbidity is a principle physical characteristic of water which is an expression 

of the optical property that cause light to be scattered and absorbed by particles 

rather than transmitted in straight lines through a water sample. Also; turbidity 

is the measure of relative clarity of a liquid. Clarity is important feature when 

production drinking water for human consumption and in many manufacturing 

uses. Once consider as a mostly aesthetic characteristic of drinking water, 

significant evidence exists that controlling turbidity is a competent safeguard 

against pathogens in drinking water. 

 

Typical sources of turbidity in drinking water: 

 

Waste discharges runoff from watersheds, especially those that are disturbed 

or eroding algae or aquatic weeds and products of their breakdown in water 

reservoirs, rivers, or lakes; humic acids and other organic compounds resulting 

from decay of plants, leaves, etc. 

High iron concentrations give waters a rust-red coloration (mainly in ground 

water under the direct influence of surface water); air bubbles and particles 

from the treatment process (e.g., hydroxides, lime softening). 

 

Turbidity Test by Jackson Candle Turbid meter on Raw Waters 

 

(For turbidity Range between 25−1000 mg/l) 
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Apparatus: 

 

Jackson’s turbid meter in a portable wooden box (Fig. 2.3) containing: 

1. Cylindrical base stand fitted with a candle, or a switch and bulb with dry 

battery set (torch cells). 

2. Metallic cylinder (container) to be fitted on the base stand. 

3. Calibrated glass tube to be inserted into the upper metallic cylinder. 

4. A table on a white regular plate fixed to the base stand, giving the turbidity 

in ppm, corresponding to different reading of the graduated glass cylinder.  

 

 
Fig. 2.3: View of Jackson candle turbid meter 

 

Turbidity Test by Nephelometer on Raw Waters 

 

A second method measuring turbidity is by using the principle of scattering of 

light rather than the principle of absorption of light. In such an instrument, the 

sample “scatters” the light that impinges on it. The scattered by the light is 

then measured by putting the photometer at right angles to the original 

direction of the light generated by the light source. This measurement of light 

scattered at 90° angles is called nephelometry; and the unit of turbidity in such 

an instrument, called a nephelometer (Fig. 2.4), is known as the nephelometric 

turbidity unit (NTU). It is characterized by sensitivity, precision, and 

applicability over a wide range of particle size and concentration. The higher 

the intensity of scattered Light, the higher is the turbidity. 
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Fig. 2.4: Light path diagram for nephelo meter 

 

Turbidity’s significance to human health 

 

Excessive turbidity, or cloudiness, in drinking water is aesthetically 

unappealing, and may also represent a health concern. Turbidity can provide 

food and shelter for pathogens. If not removed, turbidity can promote re-

growth of pathogens in the distribution system, leading to waterborne disease 

outbreaks, which have caused significant cases of gastroenteritis throughout 

United States and the world. Although turbidity is not direct indicator of health 

risk, numerous studies slow a strong relationship between removal of turbidity 

and removal of protozoa. The particles of turbidity provide “shelter” for 

microbes by reducing their exposure to attack by disinfectant. Microbial 

attachment to particulate material or inert substances in water systems has 

been documented by several investigators and has been considered to aid in 

microbe survival. 

 

Purpose of Instrument: 
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Application of turbidity data 
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3- Ion Selective Electrodes 

 

 

 
 

Purpose of Instrument: 
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