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A GLANCE ON THE ACTIVITES AND FACILITIES OF NATIONAL 
INSTITUTE OF HYDROLOGY, ROORKEE, Uttarakhand 

Committed to the science of water resources development." 

Mission: 
Providing innovation and cffective science and technology for hazard free 

sustainable development and management of water and water related studies. 

With this Slogan, the National Institute of Hydrology is progressing in 

conducting Research and Management studies of the Nation. 

Introduction: 

The National Institute of Hydrology was set up in 1978 with its headquarters 
at Roorkee, Utarakhand. It is an autonomous body under the Ministry of Jal 
Shakti, Govt. of India. It is the apex body for research and development in the area 

of hydrology in the country. 

Regional centers: 

To study hydrological problems of various agro climatic regions of the 
country, the Institute has established Six Regional centers as follows: 

Hard rock Regional center, Belgaum, Karnataka 
Western Himalayan Regional center, Jammu, Jammu & Kashmir 
Northeastern Regional center, Guwahati, Assam 
Center for Flood Management studies, Patna, Bihar 
Deltaic Regional center, Kakinada, Andhra Pradesh 
Central India Hydrology Regional center, Bhopal, Madhya Pradesh 
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The Scientisic Divisions existing at Roorkee: 

a) Environmental hydrology 
b) Groundwater Hydrology 
c) Hydrological investigations 
d) Surface Water Hydrology 
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e) Water Resources systems 
1) RMOD Division 

Infrastructure and Facilities available at Deltaic Regional Center, Kakinada: 

The Deltaic Regional Center of NIH located at Kakinada is having a lot of 
facilities in doing Basic and Advanced Research in Hydrology with Water quality 
laboratory, soil laboratory and Remote sensing laboratory with latest software. 

Laboratories: 
Remote Sensing Center 
Water Quality Laboratory 
Soil Laboratory 
HM Observatory 

Water Quality Laboratory Capabilities: 

Assessment of surface water pollution 
Groundwater quality and aquifer contamination 

Monitoring of drinking water and irrigation water 

Point and non point sources of pollution 
Transport and deposition of pollutants 

Specifications of major ions and Nutrients 

Infrastructure of the Water Quality Lab: 

Portable Water Quality Kit 
Microprocessor conductivity meter 

Micro processed thermometer 

Mini current meters 

Universal current meter 

PH meter 
Digital turbidity meter 

Signal Tracking Resistivitymeter 
Electronic balance 
UV-Vis Spectrophotometer 
Flame Photometer 

DO meter 
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BOD incubator and 
Compass, Clinometer etc. devices. 

Remote Sensing and GIS Center Capabilities: 
Estimation of soil erosion 
Rainfall-runoff prediction 
Soil salinity and water logging 
Sedimentation in reservoirs 
Inundation of flood plains 
Water balance 
Watershed management 

Softwares available in the Remote Sensing Center: 

ERDAS (Earth Resources Data Analysis System) 
ILWIS (Integrated Land and Water Infornmation System) 
GIS Softwares: Arc view, Arc info and Map Info 
Satellite Imageries -IRS, LISS II, FCC, (1: 2,50,000) -1989 

Soil Water Laboratory Capabilities: 

Evaluation of in-situ bydrological physical and optical properties of soils 
Soil textural classification 
Estimation of physical chemical and spectral characteristics of soils 
Soil moisture monitoring 
Measurement of coefficient of permeability of undisturbed soils 

Equipment of Soil Water Laboratory: 

Guelph permeameter 
Pressure plate apparatus 
Soil moisture meter 
Sieve Analysis 
Infiltrometer 

Hydrometeorological Observatory: 
The Regional center has been maintaining the Hydrometeorological 

Observatory in the campus and measuring most of the weather parameters in 

Kakinada since 1996. 
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The Infrastructure available at the Observatory are: 

Ordinary Rain Gauge 
Self-Recording Rain Gauge 
Pan evaporimeter 
Wet bulb and dry bulb Thermometers 

Anemometer 
Wind vane 
Minimum and Maximum Thermometers 

The Weather Parameters measured in the observatory are: 

Rainfall 
Maximum and Minimum Temperatures 
Wind velocity 
Wind direction and 
Relative humidity. 

Library: 

The institute has established a good reference library. A large number of 
textbooks, scientific journals, documented computer programs, technical reports on Hydrology etc are available: 
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SOURCES OF CONTAMINATION IN THE COASTAL AQUIFERS: 

In general, the sources and processes of contamination in the Coastal areas may be 

due to: 

1. Land disposal of solid wastes 

2. Sewage disposal on land 

3. Agricultural activities 

4. Urban runoff and polluted surface water bodies like- tanks, salt water creek, 

leaking drains etc. 

Land disposal of solid wastes: 

Solid wastes [mostly garbage and industrial waste] are disposed of in 

landfills where it decomposes and produces a leachate that can contaminate 

underlying groundwater. The amount of leachate produced in the landfill depends 

on the amount of distribution of rainfall, hydraulic conductivity of soil cover etc. If 

the soil is impermeable, percolation of leachate to underlying groundwater is 

retarded. Landfills are a point source of contamination and the leachate movement 

in the sub soil forms a narrow band or plume, unless of course, the groundwater is 

stagnant. 

Sewage disposal on Land: 

Sewage enters the ground intentionally from septic tank outlets, cesspools 

and systems where sewage is applied to land for crop irrigation, gardening etc. 

Unintentional entry of sewage into the groundwater may be due to leakage from 

sewers, sewage, lagoons, domestic waste water etc. 
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Agricultural activities: 

Modern agriculture is based on extensive use of fertilizers and pesticides to 

obtain a high yield of crops. Some of the chemicals applied to farmland, however, 

move down with the deep percolating water from the root zone and can 

contaminate underlying groundwater. Manure piles, feedlots and similar similar 

concentrations of animal waste are other possible sources of groundwater 

contamination. Deep percolation water from irrigation fields in arid regions tends 

to have high salt concentration, which adversely affects underlying groundwater. În 

humid areas, the major contaminant is Nitrate. 

Urban runoff and polluted surface water bodies: 

Many streams receive municipal and industrial wastewater. Seepage of such 

water into underlying groundwater may adversely affect the groundwater quality. 

Urban runoff with dissolved contamination may infiltrate directiy into the ground 

and reach the groundwater. 

Sources of Pollution in the study area: 

The mechanism of groundwater pollution is quite different from the surface water 

and is more complicated. The process of groundwater is much slower and the time lag 

between pollution discharge at land surface and reaching of pollutants into 

groundwater takes several years. According to the World Health Organization 

estimate, about 80% of waste pollution in a developing country like domestic waters 

and irrigation cause India to return flows. Especially the intrusion of saltwater into the 

aquifer system in coastal regions depends on the exploitation of groundwater. The 

intruding salt water makes large zones of the aquifer unsuitable for mankind. 

The sources of pollution vary with time and space. Especially the groundwater in 

the coastal regions may be polluted mainly due to salt water intrusion, cyclonic 

storms, drainage congestion, backwater of the sea through river systems, aquaculture, 

age old unuscd tanks, industrial contamination etc. 
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The main source of pollutant in the study area may be due to the rapid development of 

built up areas in the city, and consequent release of domestic waste, seepage from 

septic tanks ete, are polluting the groundwater. Extensive pollution may be due to the 

nearby agriculture practices, which may be polluting the groundwater, as more and 

more fertilizers are being used for over irigation. 

WATER QUALITY TRAINING AT DELTAIC REGIONAL CENTER 

INTRODUCTION: 

The term water quality has an extremely broad spectrum of meaning since the 

desirable characteristic of water varies with its intended use. 

Man has brought about changes in the water quality through urbanization 
and growth of population centers or by introduction of industries and employment 
of auxiliary means in agriculture, which has disturbed or even destroyed the natural 
healthy quality of water bodies in many regions. 

There are three basic ways to evaluate the quality of water viz. the Physical, 
Chemical and Biological levels in the water. In many instances a combination of 

chemical analysis is needed to obtain a reasonably accurate picture of the quality of 

water. 

The purpose of analysis is to know the exact composition of the sample at 

the particular point of time of sample collection and to assess the surveillance of 

quality and to assess whether the water is fit for basic needs or not. 

Paramcters: 

The choice of parameters to be lested is closely linked to the objective of the 
water quality. Table No.l, lists the major ions and plhysical parameters which will 
provide considerable infornation on the quality. These paramcters may be used for 
interpretive studies with respect to the chemical quality of water for domcstie and 
industrial water supplies and other uses. 
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TABLENo. 1: PHYSICAL CHARACTERISTICS AND sOME MAJOR 1ONS AND INSTRUMENTATION 

Parameter 

PHYSICAL Method Instrumentation/apparatus 
CHARACTERISTICS: 

PH pH meter 

Temperature Thermometer 

Color Colorimetric Spectrophotometer 

Conductivity Electrical Conductivity Meter 

Turbidity Turbid metric Turbid meter 

Residue (TDS) Volumetric glassware Gravimetric 

MAJOR CATIONS: 

Calcium Titration Volumetric glassware 

Magnesium Titration Volumetric glassware 

Sodium Flame enission Flane Pholomeler 

Potassium Flame emission Flame Photometer 

MAJORANIONS 

Carbonate Titration Volumetric Glassware 

Titration Volumetric glassware Bicarbonate 

Turbidimetric Turbidimeter/VIS-Spectro 
photometer 

Sulphate 

Chloridec Titration Volumetric glassware 

OTHERS: 
Color development with UV-VIS 
absorption measurement 

Nitrate 
Spectrophotometer 

Color development with | UV-VIS 
absorption measurement Spectrophotometer 

Silica 
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The accuracy of the analyses may be determined by comparing the sum of 
anions in equivalents per million (epm) with the sum of the cations in epm (ionic 

balance). The percent error may be calculated as follows: 

Percent error = sum of cations (epm) -sum of anions (cpm) x 100 

Total ions (epm) 

Analytical results in mg/L are converted to epm by dividing the actual 
concentration of the ion in mg/L by the equivalent weight of the ion. Percent error 
should be within the limit of 10% 
Some Nutrients and Organic matter in the water bodies are listed in Table No. 2. 

TABLE NO. 2: sOME NUTRIENTS AND ORGANIC PARAMETERS 
Parameter Method Instrumentation 

apparatus 
NUTRIENTS: 

Phosphate color development with absorption 
measurement VIS Spectrophotometer 

Inorganic Nitrogen 
Nitrate, Nitrite etc.) color development with absorption 

measurement UV Spectrophotometer 

Nitrogen titration 

Nitrogen digestion 

WASTES: 
Dissolved Oxygen 

(DO) 
Biochemical Oxygen 

Demand (BOD) 
Chemical Oxygen 
Demand (COD) 
Total Organic 

Fixation and Volumetric glassware 
titration 

Incubation and Incubator and 
titration 

Refluxing and 
titration 

volumetric glassware 
Volumetric glassware 

Ignition Total Organic 



Carbon (TOC) carbon Analyser 

These indicate nutrient concentration in water, thereby providing information on 

the potential or vegetation growth and oxygen depletion in the water source. These 

measurements provide essential information on nutrient loading from industrial, 

municipal and other sources to rivers, lakes and oceans. Bacteriological assessment 

of water should also be considered for water resources studies. 

The Heavy metals, which are not at all required in water and they are 

nuisance to the human body, when gone through drinking water. Major Heavy 

metals are listed in Table No. 3 

TABLE NO 3: HEAVY METALS AND TRACE ELEMENTs 
Parameter Method 
Instrumentation 

Cadmium Atomic absorption Atomic 

Absorption 
Calcium measurements 

Spectrophotometer 
Chromium 
Copper 
Iron 

Lead 
Magnesium 
Manganese 
Mercury 

Nickel 
Silver 
Strontium 

Zinc 



Table 4: 

Indian 'Standard drinking water specification 

SI.N Requirement(Desirabl Permissible 

Substance or Characteristic Limit 

ESSENTIAL CHARACTERISTICS 

Colour, Hazen units,max 25 

2 Odour unobjectionable 

Taste Agreeable 

Turbidity, NTU, max 10 

pH value 6.5 to 8.5 No relaxation 

Total Hardness (as CaC03) 300 600 

7 Iron (as Fe), mg/l, max 0.3 

8 Chlorides (as CI), mg/L, max 250 1000 

9 Residual, free Chloride mg/l, min 0.2 

DESIRABLE CHARACTERISTICS 

10 Dissolved Solids, mg/l, max 500 1000 

11 Calcium (Ca), mg/l, max 75 200 

12 Copper (Cu), mg/1, max 0.05 1.5 

13 Manganese( (Mn), mg, max 0.1 0.3 

14 Sulphate (S04) mg/l, max 200 400 

15 Nitrate (NO3), mg/1, max 45 100 

16 Fluoride (F), mg/l, max 1.5 

17 Phenolic Compounds (as C6H5OH), 0.001 0.002 
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mg/l, max 

18 Mercury (Hg), mg/l, max 0.001 No relaxation 

19 Cadmium (Cd), mg/l, max 0.01 No relaxation 

20 Selenium (Se), mg/l, max 0.01 No relaxation 

21 Arsenic (As), mg/l, max 0.05 No relaxation 

22 Cyanide (CN), mg/1, max 0.05 No relaxation 

23 Lead (pH) mg/l, max 0.05 No relaxation 

24 Chromium (as Cr+5) mg/l, max 0.05 No relaxation 

15 25 Zinc (Zn) mg/, max 

26 Alkalinity, mg/l, max 200 600 

27 Aluminum (as Al), mg/1, max 0.03 0.2 

5 
28 Boran, mg/1, max 

The following Parameters/ Nutrients measured at the Deltaic Regional Center, National 

Institute of Hydrology Laboratory as a part of the Project work. 

Physical parameters:Color, Temperature, Transparency, Turbidity and Odour. 

Chemical Parameters: pH, Electrical Conductivity (E.C), Total Solids (TS), 

Total Dissolved Solids (TDS), Total Suspended Solids (TSS), Total Hardness, 

Calcium Hardness, Magnesium Hardness, Nitrates, Phosphates, Sulphates, 

Chlorides, Dissolved Oxygen (D.0), Biological Oxygen Demand (BOD), 

Chemical Oxygen Demand (COD), Fluorides, Free Carbon-di-oxide, Potassium 

and Sodium. 

Heavy metals: Lead, Copper, Nickel, Iron, Chromium, Cadmium and Zinc. 

SAMPLING AND ANALYSIS: 
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Sampling is the first, of the series of steps leading to the generation of water 

quality data and is a very important one. Care must always be taken to ensure a 

sample that is truly representative. Further, the integrity of the sample must be 

maintained from the time of collection to the time of analysis. If the sample has 

changed in chemical composition between sampling and analysis, due to delay, all 

care taken to provide an accurate analysis will be lost. 

Sample handling and preservation 

Thoroughly cleaned plastic or glass bottles fitted with screw caps may be 

used for water samples collected with depth integrating samples. Plastic containers 

are generally preferred for inorganic samples and glass for organic samples 

because they introduce interference and have sorption characteristics. 

In general, the shorter the time that lapses between the collection ofa sample 

and its analysis, the more reliable will be the analytical results. However some 

samples can be satisfactorily preserved by chilling or by adding suitable acid. 

Because for certain constituents immediate analysis is required, else the 

composition of the sample certainly will change. 

Determination of Temperature, pH, Specific Conductance and dissolved 

gasses should be made in the field. Samples for metal analysis can be preserved by 

addition of nitric acid. Samples for organic constituent determination by chilling or 

freezing and samples for the determination for such biodegradable substances as 

nitrates, phosphates and surfactants by storing the sample in the dark at a 

temperature just above freezing until the analysis are made. 

To detemine concentration of dissolved inorganic constituents in a water 

system, the sample must be filtered through a 0.45um average pore diameter 

membrane filter immediatcly after collection. It is advisable to discard the first 150 
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to 200ml of filtrate in order to rinse the filter and tiltration apparatus of any 

contaminating substances 

This technique minimizes the risk of alteration of the composition of the 

sample by the filtering operation. The filtrate collected in a suitable bottle is 

immediately acidified to pH 2.0 or less with nitric acid whose purity is consistent 

with the measurement to be made. Acidifying the filtrate minimizes the risk of 

precipitation of dissolved constituents and also inhibits adsorption of constituents 

by the walls of the bottle. 

Total 9 samples were collected in and around kakinada and analyzed for 

various Physical and chemical parameters. 

Table No.15: List of Observation samples in the study area 

S.No Sample No. Sample Location and type 

M.S.N Charties (Ground water) 

2 2 Cholangi(Bore water) 

3 3 Ghati (Municipal water) 

Detail regional Centre, Siddarth 

nagar 
(Tap water) 

4 4 

5 5 Turangi (Ground water) 

6 6 Jagannaickpur (RO water) 

7 7 Penuguduru (Ground water) 

8 8 Postal colony (Dug well) 

9 9 College campus (Tap water) 

PHYSICAL PARAMETERS: 



pH: 
Multi-parameter water quality checker enables to measure and indicate the 

with one unit. monitoring result simultaneously up to 11 parameters 

Auto-calibration feature provides hassle free calibration of pH, dissolved oxygen, 

conductivity, turbidity and depth.. Shock resistant cover designed for rough 

treatment in the field and is easily cleaned. Cable can be casily connected and 

disconnected with quick-connect fitting. 

Data Management 

Auto hold function freezes average data values on the screen to offer more time to 

verify or transcribe data. Diagnostic functions notify the user of errors. Integral 

USB connection for data transfer to a PC. USA cable is sold separately and 

includes software. Selectable measurement units allow the operator to report data 

without the need to convert data to desired units of measure. 

Sensor Probe Unit 

Multiple Sensors Housed in Each Probe 

Multiple sensors allow for the measurenment of 11 parameters simultaneously (pH4 

pH(mv), ORP, DO OND Salinitv Ths Coawator Specific Gravity, Temperature, 

Turbidity, Water 1 

CHEMICAL PARAMETERS: 
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Total Alkalinity: Take 10ml of sample in conical flask then add 2 drops of 

phenolphthalein indicator. If the sample tums to pink (CO3 hardness) and then 

nitrate with N/50 sulphuric acids until it turns to colourless. and then add 2 or 3 

drops of Methyl orange indicator(sample turns to yellow) then nitrate with N/50 

sulphuric acids then sample tums to light orange. Then note down the burette 

reading and apply it in the formula. 

Alkalinity=Burctte reading x1000/volume of sample taken 

Reagent: 

N/50 Sulphuric acids: Take lml of Conc. H2S04 and add 35ml of distilled 

water to make IN H2S04. Then take Iml of 1N H2S04 and make up to 

5Oml to prepare N/50 Sulphuric acids. 

Phenolphthalein Indicator. Take 0.5grams of Phenolphthalein and 
dissolve in 50% Alcohol. 

TOTAL HARDNESs(TH):. The calculation of hardness in water by EDTA 

titration can be found by adding a small amount of a dye such as Eriochrome Black 

Tis added to an aqueous solution containing Catt and Mgt+ ions at a pH of 10 + 

0.1, Cat+ and Mgt+ form chelated complexes of wine red color with EBT. 

But EDTA has a stronger affinity towards Catt and Mgt+. Hence, if EDTA is 

added, the former complex (Ca-EBT and Mg-EBT)is broken and a new complex 
(Ca-EDTA and Mg-EDTA) of blue color is formed. When all the ions are 

complexed the solution will turn blue. This is the endpoint of the titration. The 

higher the pH, the sharper the endpoint.However, above pH 10 there is a danger of 
precipitation of CaCO3 and Mg(OH)2. Hence the pH is fixed to 10 +0.1. The 
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sample is diluted with distilied water to reduce the concentration of Catt and 

Mgt+ ions. 

Alkalinity=Burette reading x1000/volume of sample taken. 

Reagent: 

Buffer Ammonia: Take 6.75 grams of Ammonium chlorides and dissolved 

in 57ml of Ammonium Hydroxide(Liquid Ammonia)and make up to 100ml 

with distilled water 

EDTA(Methyl Diamine tetra acetic acid disodium salts):. Take 2 grams of 

EDTA and 0.05 grams of magnesium chlorides, dissolved in distilled water 

and make up to 500ml. 

Eriochrome Black:. Take 0.5 grams of Eriochrome black-T and 4.5 grams 

of Hydroxylamine hydrochloride and dissolved in 100ml of 70% Ethanol. 

CALCIUMAND MAGNESIUM: 

Calcium and magnesium can be determined by titration methods. 

Procedure: Take 0.01M EDTA solution in burette then Take 10ml sample in 

conical flask and add 0.5ml NaOH solution and add a lunch of murexide indicator 

then solution turns link to purple. Note the burette reading. 

Calcium hardness=volume of EDTA consumed xMolarity of EDTAX100x1000/ 

volume of sample taken.. 

Calcium as Ca+2 volume of EDTA consumed xMolarity of EDTA x40x1000/ 

volume of sample taken. 

Magnesium as Mg +2=TH-Ca Hardness x0.243 
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Reagent: 

IN NaOH: Take 4 grams of NaOH and make up to 100ml distilled water. 

Muroxide indicator:. Take 0.5 grams of murexide pure and mix with 10o 

grams of NaCl. 

EDTA:Take 3.723 grams of EDTA and make up to 100ml of distilled water. 

CHLORIDES: 

The presence of chlorides in natural waters can mainly be attributed to dissolution 

of salt deposits in the form of ions (C1-). Otherwise, high concentrations may 

indicate pollutíon by sewage, industrial wastes, intrusion of seawater or other 

saline water. It is the major form of inorganic anions in water for aquatic life. High 

chloride content has a deleterious effect on metallic pipes and structures, as well as 

agricultural plants. They are calculated by the Argentometric method. 

Principle: In alkaline or neutral solution, potassium chromate indicates the 

endpoint of the silver nitrate titration of chlorides. Silver chloride is quantitatively 

precipitated before the red silver chromate is formed.. 

Procedure: A known volume of filtered sample (50ml) is taken in a 

conical flask, to which about 0.5ml of potassium chromate indicator is added and 

titrated against standard silver nitrate till silver dichromate (AgCr04) starts 

precipitating. 

Reagents: 
Potassium chromate indicator solution: 50g of potassium chromate is 

dissolved in a minimum amount of distilled water and silver nitrate is added drop 
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WIse till a red precipitate is formed. The mixture is allowed to stand for about 12 

hours and diluted to 1000ml with distilled water. 

Silver nitrate solution (0.014N): 2.395g of silver nitrate is dissolved in 

distilled water and made up to 1000ml. 

The instruments used in the NIH Laboratory for measuring the Electrical 

Conductivity and the Nutrients (Nitrate, Sodium and Potassium) are discussed. 

They are: 

1.Digital Conductivity meter 

2.Flame Photometer 

3. UV-VIS Spectrophotometer 

Flame Photometer: 

Flame Photometer is an instrument with which it is possible to estimate, with 

speed 

and accuracy, minute quantities of sodium (Na), Potassium (K) in the water sample. 

Principle: 
Flame Photometer is an instrument with which it is possible to estimate 

minute 

quantities of Sodium (Na), Potassium (K), and Calcium (Ca). The solution under 

analysis is sprayed as a fine mist into a non-luminous flame, which becomes 

coloured according to the characteristic emission of the metal. A very narrow band 

of wavelength corresponding to the clement being analyzed is selected by a light 

filter and allowed to fall on a Photodetector whose output is a measure of 
concentration of the element. The output of the Photodetector connccted to an 

electronic metering unit to provide the readout. Before analyzing the unknown 

solutions, the system is standardized with solutions of known concentration. 
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The total system consists of 

1. Burner unit 2. Compressor unit and 3. Electronic metering unit. The 

burner unit is really the main unit of the Flame photometer. It consists of 

any atomizer (for aspiration of solutions), mixing chamber, burner, optical 

lens, light filter photodetector and control valves. 

Operation: 

Compressed air from the compressor unit is applied to the atomizer. Due to a 

draught of air at the tip of the atomizer, the sample solution is sucked in and enters 

Petroleum - Gas the mixing chamber as a fine-atomized jet. Liquid 

(LPG)/Laboratory gas from a suitable source is also injected into the mixing 

chamber at a controlled rate. The mixture of gas and atomized sample is passed on 

to the burner and is lignite. The emitted light from the Flame is collected by a lens 

and is passed through an appropriate filter (selectable for different elements). The 

filtered light is then passed on to energizc a sensitive photodetector, the output 

which is applied to the electronic metering unit for readout. 

UV-VIS SPECTROPHOTOMETER: 

Uv-VIS spectrophotometer works on the principle of spectrophotometry based 

on Beer-Lambert Law. 

Operation: 
Decide the spectrum depending on the wavelength at which the measurement 

is to be carried out. Then the light beam of selected wavelength in Ultraviolet or 

visible spectrum from the light source module gets focused on the entrance slit of 

the 'monochromator' module. The incident beam of light gets turned to push-button 

settable wavelength by motorized slewing of the holographic grating in 

Czery-Turner mount and reflecting optics and emerges as a monochromatic light of 
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narrow band width from the exit slit of the monochromator. Transmitted portion of 

this monochromatic light through the medium in the cuvets located in the sample 
compartment is detected by photodetector. The output of detector Preamplifier 
module is processed in the electronics nmodule and the absorbance /concentration/ 
Transmission of the medium is displayed on the read out of the instrument. 

ELECTRIc cONDUCTIVITY: 

Conductivity is a measurement of water capacity for conveying electrical 

current and is directly related to the concentrations of ionized substance in thee 
water. 

Solutions of most inorganic acids, bases and salts are relatively good 
conductors. Conductivity measurements are commonly used to determine the 
purity of demineralized water and total dissolved solids in boiler & cooling tower 
water. 

PRINCIPLE: 

Specific conductance is a measure of the total concentration of ionized 
constituents of water. It is related to the sum of anions and cations specific 
conductance is reciprocal of the resistance between 2 electrodes 1-cm apart and 1 
sq cm in cross section. 

METHOD: 
The method applied in the NIH Laboratory is conductivity cell 

potentiometric method to measure electrical conductivity of samples which are 
collected in and around the coastal aquifer of Kakinada. 
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APPARATUS: 

A Conductivity meter which is capable of measuring conductivity with an 

error not exceeding 1% or 0.Ims/m is used. 

REAGENT: 

a) Conductivity water 
use distilled water boiled shortly before use to minimize CO2 content. 

Electrical conductivity must be less than 0.01ms/m 

b) Standard potassium chloride solution, KCI (0.01M); Dissolve 0.7456gm 

anhydrous KCI in conductivity water and dilute to 1000ml at 250°C. This 

is the standard reference solution, which at 25° C has a conductivity of 

1413 umhos. 

CONDUCTIVITY MEASUREMENT: 

Rinse cells with one or more portions of the sample. Adjust temperature of a 

final portion to 25.0+ 0.lc measure sample conductivity and note temperature. 
Calibrate the instrument with standard KCl solution by adjusting the conductivity 
to 1413 umhos. 

CALCULATION: 

Conductivity at 25° C, umho/cm=KmxC 

1+0.0191(t-25) 
Where 

Km= Measured conductivity, jumho at t"C 
C= Cell constant, cm-1 and 

t=temperature of measurement 
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Record the meter reading; the unit of measurement and the temperature of 

he sample at the time of reading report the electrical conductivity at 25°C. 

POTASSUM 

Potassium is an abundant element and its common salts are highly soluble. It 

seldorm occurs in high concentrations in natural water. Potassium concentrations in 

water are low partly because of the high degree of stability of potassium- bearing 

aluminosilicate minerals. Unaltered potassium feldspar grains occur in many 

sandstones. 

The potassium ion is substantially larger than the sodium ion, and it would 

normally be expected to be adsorbed less strongly than sodium in ion-exchange 

reactions. 

Potassium ions assimilated by plants become available for re-solution when 

the plants mature and die, or when leaves and other parts are shed at the end of the 

growing season. In the natural recycling that occurs in forests and grasslands, this 

potassium is leachcd into thc soil by the gradual decay of the organic material. 

Some leakage of potassium to groundwater and runoff during these processes 

would be expected. 

METHOD OF MEASUREMENT 

By means of Flame Photometric method trace amounts of potassium 

in water 

samples are being measured by using a Flame Photometer. 

REAGENTS: 

(a). Stock Potassium solution Dissolve 0.1907g of KCl dried at 110'C and dilute 

to 

100ml with deionized water. 
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(b) Intermediate Potassium_ solution Dilute to 10.00ml stock solution with 

distilled 

water to 100ml; 

(c) Standard Potassium_solution_ Dilute 10 ml intermediate solution with 

distilled water 

to 100ml. 

P'ROCEDURE: 

) Switch on the gas and maintain the gas fuel mixture so that the bluue 

flame of 

the saw tooth is seen through the viewing window. 

() The sample is sprayed in to a gas flame and excitation is caried out 

under 

carefully controlled and reproducible conditions. The intensity of light is 

measured by a phototube potentiometer. 

(111) Prepare calibration standards of 2ppm, Sppm and I0ppm ranges. 

TV) Prepare calibration curve from the above standards 

(V) Measure the concentration of the water samples 

(VI) Determine concentration of samples in ppm from the calibration curve. 

Nitrate: 
Nitrate is an anionic form of nitrogen that is strongly influenced by the vital 

importance of element plant animal nutrition. 
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Record the meter reading; the unit of measurement and the temperature of 

he sample at the time of reading report the electrical conductivity at 25° C. 

POTASSUM 

Potassium is an abundant element and its common salts are highly soluble. It 

seldorn occurs in high concentrations in natural water. Potassium concentrations in 

water are low partly because of the high degree of stability of potassium- bearing 

aluminosilicate minerals. Unaltered potassium feldspar grains occur in many 

sandstones. 

The potassium ion is substantially larger than the sodium ion, and it would 

normally be expected to be adsorbed less strongly than sodium in ion-exchange 

reactions. 

Potassium ions assimilated by plants become available for re-solution when 

the plants mature and die, or when leaves and other parts are shed at the end of the 

growing season. In the natural recycling that occurs in forests and grasslands, this 

potassium is leached into thc soil by the gradual decay of the organic material. 

Some leakage of potassium to groundwater and runoff during these processes 

would be expected. 

METHOD OF MEASUREMENT 

By means of Flame Photometric method trace amounts of potassium 

in water 

samples are being measured by using a Flame Photometer. 

REAGENTS: 

(a). Stock Potassium solution : Dissolve 0.1907g of KCl dried at 110°C and dilute 

to 

100ml with deionized water. 
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b) Interediate Potassium solution Dilute to 10.00ml stock solution with 

distilled 

water to 100ml; 

(c) Standard Potassium solution_ Dilute 10 ml intermediate solution with 

distilled water 

to 100ml. 

PROCEDURE: 

Switch on the gas and maintain the gas fuel mixture so that the blue 

flame of 

the saw tooth is seen through the viewing window. 

(I) The sample is sprayed in to a gas flame and excitation is carried out 

under 

carefully controlled and reproducible conditions. The intensity of light is 

measured by a phototube potentiometer. 

(111) Prepare calibration standards of 2ppm, Sppm and 10ppm ranges. 

(aV) Prepare calibration curve from the above standards 

(V) Measure the concentration of the water samples 

(VI) Determine concentration of samples in ppm from the calibration curve. 

Nitrate: 

Nitrate is an anionic form of nitrogen that is strongly influenced by the vital 

fportance of element plant anmal nutition. 



Nitrogen occurs in water as nitrite and nitrate (NO2 and NO3), in cationic 

form as ammoniunm (NH4) and at intermediate oxidation status as a part of organic 

solutes. 

Sources of nitrate: 

Concentrations of nitrate that approach or exceed 44 mg/L NO3 are present 

in many rural water supply wells. Most investigators have attributed this nitrate to 

drainage from nearby barnyards or septic tanks and cesspools. Farm animals 

produce considerable amounts of nitrogenous organic waste that tends to 

concentrate in places where large animals are confined. The occurrence of nitrate 

concentration in shallow groundwater is due to leaching from livestock corrals by 

rainfall. In past years, most investigators stated that high nitrate concentration. In 

ground water in extensive areas associaled with animal feedlots. 

The amount of nitrogen fertilizers used on agricultural land has increased 

greatly in recent decades and this has prompted considerable concem to possible 

resulting increases in nitrate in rivers and groundwater. The full import of leached 

fertilized nitrogen on ground water is slow to develop in many areas because 

transport of solutes through the unsaturated zone between the lard surface and the 

water table is low. In some soil profiles a substantial fraction of the transported 

nitrate was lost by denitrification 

Adverse effects of high concentration of nitrate in drinking water: 

Excessive concentration of nitrate in drinking water may cause 

methemoglobinemia in infants. Concentrations in excess of 10 mg/L as N, 

cquivalent to 44 mg/L of NO3 cquidently causes this health hazard 
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METIHODS OF MEASUREMENT: 

There are three methods available to measure nitrate concentration in water. 

(1) Calculation from lon selective electrode method. 

(2) UV Spectrophotometric method. 

(3) Sulphanilamide Spectrophotometric method. 

By means of UV Spectrophotometric method trace amounts of nitrate 

present in water samples is measured, which are collected in and around coastal 

aquifer, Kakinada. 

Reagents: 
a. Nitrate free water: Use re-distilled or deionized water to prepare all solutions. 

b. Stock Nitrate Solution: Dissolve 0.7218g KN03, earlier dried in hot air oven 

at 105°C overnight and cooled in desiccator, in distilled water and dilute to 1 L. 

Preserve with 2 ml of CHC13/L: ImL = 100ug NO3-N, stable for 6 months. 

c. Standard Nitrate Solution: Dilute 100 ml of stock Nitrate solution to 1000mL 

with water, preserve with 2mL CHCL3/I: 1mL = 10Oug NO3 -N, stable for 6 

months. 

d. Hydrochloric acid solution: HCI,(IN): Cautiously add 83 ml conc. HCl to 

about 850ml of distilled water, cool it and dilute to 1 L. 

Procedure: 

a. Treatment of sample: Add Iml HCI to 50-ml clear/filtered sample, mix. 

b. Preparation of Standard Curve: Prepare calibration standards in the range of 0-7 

mg NO3 - NL, by diluting to 50 ml of the following volumes of standard 

solutions, add Iml of HCl and mix it. 

Nitrate Standard 2 4 7 10 15 20 25 30 

35 
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Solution, ml 

NO3-N, mg/l 0.2 0.4 0.8 1.4 2.0 3.0 4.0 5.0 6.0 7.0 7.0 

c. Spectrophotometric measurements: Read absorbance or transmittance against 

re-distilled water set at zero absorbance or 100% transmittance. Use a 

wavelength of 275 nm to detemine interference due to dissolved organic matter 

Calculation: 

Measure absorbance of the Standards at 220 nm.. From a series of standards, 

plot a graph with absorbance versus standard nitrate concentrations. By using 

ORIGIN software draw the calibration curve and obtain the best-fit equation from 

the curve. 

Now insert water samples in the Spectrophotometer and measure the 

absorbance at 220 nm. From the above calibration curve directly compute sample 

concentrations. If the sample absorbance values are exceeding the calibration limits, 

dilute the sample with distilled water and carry out the necessary correction while 

computing. 

Nitrate calculation for Kakinada water samples Dt.6thMay,2022 

N2 from Standar Aat 220 

Dilution graph N2*Dil NO3 ppm 
ds nm 

ppm 

1 
0.304205607 0.304205607 

0.5 0.097 

4 

0.243 0.243 0.986448558 0.986448558 
1 
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3 0.725 3.238785047 3.238785047 14 

1.144 5.196723 5.196723 23 

1.481 6.771495327 6.771495327 30 

Sample Nos. 

0.616 2.729439252 2.729439252 12 

2 0.439 1.902336449| 1.902336449 8 1 

-0.14906542 

3 -0.14906542 

14 0.69 1 3.075233645 3.075233645 

5 1.046 8.944392523 8.944392523 39 

1 0.818224299 0.818224299 4 
6 0.207 

1.767 5 8.107943925 40.539719963 178(OVR) 
7 

9 
0.458 

1.991121495| 1.991121495 
8 

1.8 

y 0.214x+ 0.0319 

R 0.9938 1.6 

1.4 

1.2 

Series1 

0.8 - Linear (Series1) 

0.6 

0.4 

0.2 

6 8 
4 

Results and Discussions: 

31 



pH: 

pH is most important in detemining the corrosive nature of water. Lower the pH 

value higher is the corrosive nature of water. The changes in pH of water is due to 

season, photosynthesis and respiration of aquatic plants, acid rains, increased Conc. 

of CO2, dumping industrial range would be acceptable. In natural waters pH is 

governed by the equilibrium between carbon dioxide/bicarbonatelcarbonate ions 

and ranges between 4.5 and 8.5 although mostly basic. It tends to increase during 

the day largely due to the photosynthetic activity (consumption of carbon-di-oxide) 

and decreases during night due to respiratory activity. Wastewater and polluted 

natural waters have pH values lower or higher than 7 based on the nature of the 

pollutant. 

Salinity: 

Freshwater from rivers has a salinity value of 0.Sppt or less. It is best to maintain 

Salinity of 1.026 for freshwater fishes. The marine water Salinity is about 35ppt. 

Evaporation of ocean water and formation of season ice both increase the salinity 

of the ocean. 

Electrical conductivity(EC): 

Electrical Conductance of water is a measure of its ability to carry Electric current 

as a RESUITS of dissolved salts in water. The conductivity measurements provide 

an indication of ionic concentrations. By introducing salts, chlorides, sulfides, 

carbonates, and other ions, the conductivity of water will increase as the 

concentrations of ions increase. Fresh water is usually between Oand 

1,500uS/cm and typically season water has a conductivity value of about 

5000 S/cm. 
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Total Dissolved Solids(TDS): 

TDS values are also considered as important parameters in determining the usage 

of water. TDS is composed mainly of carbonates, bicarbonates, chlorides, 

phosphates and nitrates, calcium, magnesium, sodium, potassium, manganese, 

organic matter salts and other particles. High TDS values are not suitable for 

irrigation and drinking water is 600Oms/ppm. 

Water can be classificd by the level of total dissolved solids (TDS) in the water: 

Fresh water: TDS is less than 1,000 ppm 

Brackish water: TDS = 1,000 to 10,000 ppm 

Saline water: TDS = 10,000 to 35,000 ppm 

Hypersaline: TDS greater than 35,000 ppm 

Drinking water generally has a TDS below 500 ppm. Higher TDS Fresh Water is 

drinkable but taste may be objectionable 

Total AlkalinityCTA):. 

Alkalinity is a measure of ability to neutralize acids. The value of total Alkalinity 

n water provides an idea of natural salts present in water. Total alkalinity (TA) is 

the measure of water's ability to neutralize acids. Alkaline compounds that are 

present in water, ike hydroxides and carbonates, eliminate l ions from the water, 
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which lowers the acidity of the water and results in a higher pH. Excess alkalinity 

gives bitter taste to water and reacts with cations farming precipitates, which can 

damage the pipes, values etc., A total Alkalinity of at least 20 mg/ L is necessary 

for good pond productivity. For drinking water the alkalinity should be 200 to 600 

mg/L. 

Total Hardness(TH): 

Water hardness is a measure of the capacity of water to react with soap. Total 

Hardness of water is characterized by the content of calcium and magnesium salts. 

The carbonate hardness of pond or Take should ideally fall between S0 to 200ppm. 

The Standard values for drinking water of total hardness is 300 to 600 mg/l. 

Dissolved Oxygen(D0): 

Healthy water should generally have dissolved oxygen concentrations above 6.5-8 

mg/L and between about 80-120 %. 

DO present in drinking water adds waste and it is a highly fluctuating factor in 

water. 

Ammonia and Nitrate: 

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 the types of plants and animals that 

live in the stream. The safe level for nitrate in drinking water is <l0ppm and 

Ammonia is 0.25 to 32.5mg/L. The NIOSH Recommended Exposure Limit (REL) 

for ammonia is 25 ppm averaged over an cight-hour work day. NIOSH also says 

that there should be a Short Term Exposure Limit (STEL) of 35 ppm during any 15 
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minute period in the day. No worker should be exposed to more than that amount 

over any 15 minute period. 

Calcium and magnesium: 

The presence of calcium (fifth most abundant) in water results from passage 

through or over deposits of limestone, dolomite, gypsum and such other calcium 

bearing rocks. Calcium contributes to the total hardness of water and is an 

important micro-nutrient in aquatic environments and is especially needed in large 

quantities by molluscs and vetebrates. It is measured by the EDTA titrimetric 

method. Small concentration of calcium carbonate prevents corrosion of metal 

pipes by laying down a protective coating. But an increased amount of calcium 

precipitates on heating to form harmful scales in boilers, pipes and utensils. 

Magnesium is a relatively abundant element in the earth's crust, ranking eighth 

in abundance among the elements. It is found in all natural waters and its source 

lies in rocks, generally present in lower concentration than calcium. It is also an 

important element contributing to hardness and a necessary constituent of 

chlorophyll. Its concentration greater than 125 mg/L can influence cathartic and 

diuretic actions. 

Physical parameters 

sample DO TDS Salinity 
Location Temp. pH value EC 

No. 

M.S.N Charties (Ground 

water) 
1779 5.93 891 0.89 

34.51C 7.84 

4597 0.35 2299 2.42 
Cholangi(Bore water) 33.84C 7.71 

5.39 1039 1.04 
7.54 2079 Ghati (Municipal water) | 34.46C 
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Dctail regional Centre. 

Siddarth nagar 
(Tap water) 35C 7.57 1778 4.38 857 0.85 

Turangi (Ground water) 34.71C 7.47 2635 4.29 2635 1.37 

Jagannaickpur (RO 
water) 34.41C 2.56 0.03 7.95 74 54 

Penuguduru (Ground 
water) 34.49C 7.21 4716 2.68 2363 24.9 

Postal colony (Dug 

well) 35.34C 7.81 1088 1.42 544 0.53 
8 

College campus (Tap 
water) 35.51C 7.44 6052 1.21 3028 3.23 

9 

Chemical parameters 

Total Total 
Hardness Chloride Ca Mg Na 

Alkalinity 
Mg/L 

Nitrate sample 
No. 

Mg/ Mg/L Mg/L Mg/L Mg/L 
Location 

M.S.N Charties 
32.08 7.387 165 12 

520 384 240 
(Ground water) 

685(0 
VR) 1,020 16.04 136.08 8 

492 600 
2 Cholangi(Bore water) 

Ghati (Municipal 

water) 
259.848 14.58 129 0 

588 S20 
280 

Detail regional Centre, 

Siddarth nagar 
(Tap water) 

149.172 11.664 159 14 
420 240 

440 

211 39 Turangi (Ground 

water) 
420 232.58 41.796 

548 408 

7.5 4 Jagannaickpur (RO 

water) 
60 8.02 14.58 

52 80 
6 

590(0 
VR) 178 102.06 Penugudur (Ground 

water) 
660 200.5 

80 ,028 

72.9 84.3 9 
Postal colony (Dug 

well) 
132 120.3 

600 320 
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College campus (Tap 945(0 
water) 600 188 1,428 1844 34.02 VR) 8 

Conclusions: 

In and around kakinada, the pH value is about 7.21-7.95, EC is about 
In 

74-4597, DO values likely 0.35 to 5.93, TDS is about 34 -3028mg/1, Salinity is 

0.03-24.9, the Alkalinity is about 52 -1,028 mg/l, Total hardness is 80 600 mg/1, 

Chloride ions is about 60 1,020, Calcium values present between 8.02 

-259.848 mg/l, Magnesium values between 7.3872 136.08 mg/l, Sodium ions 

present between 7.5 - 945 mg/1. 

Municipal water 

Even though drinking municipal water isn t as healthy tor you as drinking 

purified or filtered water, it's generally safe to drink. However, it's possible for 

certain contaminants to exist in the water, which can heighten your risk of 

developing certain health conditions and diseases. It's also important to understand 

that a small number of municipalities still send tap waler through lead pipes, which 

can be highly damaging to a person's health. The main sources of municipal water 

include rivers, reservoirs, large wells, and lakes. The many different contaminants 

that can affect municipal water include: 

Natural minerals and chemicals, Pesticides, Fertilizers, Wastewater releases, Sewer 

overflows, Various manufacturing processes. If there are too many contaminants 

Within thc watcr wlien you drink il, you could be ul a higher risk ot developing 

such health conditions as: 

Gastrointestinal problems, 
Reproductive issues, Neurological disorders, Gastr 

Cardiovascular conditions. 
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Groundwater: 

Over 50% of the United States population depends on groundwater for drinking 

water. Groundwater is also one of our most important sources of water for 

iTrigation. Unfortunately, groundwater is susceptible to polutants. Groundwater 

contamination occurs when man-made products such as gasoline, oil, road salts 

and chemicals get into the groundwater and cause it to become unsafe and unfit for 

human use. 

Materials from the land's surface can move through the soil and end up in the 

groundwater. For example, pesticides and fertilizers can find their way into 

groundwater supplies over time. Road salt, toxic substances from mining sites, and 

used motor oil also may seep into groundwater. In addition, it is possible for 

untreated waste from septic tanks and toxic chemicals from underground storage 

tanks and leaky landfills to contaminate groundwater. 

RO water: 

Consuming reverse osmosis (RO) water for even a few months can create serious 

side effects, warns WHO. It has been scientifically confirmed that drinking reverse 

oSmosis water causes more bodily harm and faster than most contaminants found 

in tap water. Reverse Osmosis (RO) systems to purify water are in use extensively. 
Besides the aqua companies that market Ro waler, personal water purifiers are also 
preferred by many houscholds. The RO system of course removes water 

impuritics. But they also remove 92-99% of benelicial calcium and magnesium! 
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After analysing hundreds of scientific studies concerning RO water, the worId 

Health Organization states that such water has a definite adverse influence on tD 

animal and human organism. 

So, first preference is given to municipal water rather than ground water 

and RO water. oiled municipal water is better to drink. If municipal water and 

Groundwater is not available, prefer RO water. 
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