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Aregudem villagers visit to ETP Facility
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AREGUDEM VILLAGERS VISIT TO ETP FACILITY ON 20-12-2019
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S. No Date of inspection Inspected by
Number of ZLD 

samples collected 
from industry 

1 26.03.15
Analyst Gr-I (Central laboratory) 
TSPCB, RO- Nalgonda, MPDO- Choutuppal, 
Agricultural officer,  IPO & AEE- RWS of pochampally (M)

17

2 28.11.16 RO-Nalgonda, TSPCB (EE & AES) 10

3 24.04.18 RO-Nalgonda, TSPCB (EE & AES) 11

4 20.08.18 RO-Nalgonda, TSPCB (EE & AES) 4

5 22.11.18 RO-Nalgonda, TSPCB (EE & AES) 10

6 22.06.19
Rolling task force team-1, TSPCB 
(EE, AEE, AES & Field Analyst)

14

7 26.11.19 RO-Nalgonda, TSPCB (EE, AEE, AES & FA) 9

8 03.01.20 RO-Nalgonda (AEE & AES) 2

9 17.01.20 RO-Nalgonda, TSPCB 9

DIVI’S ZLD MONITORING AND SAMPLES COLLECTED BY PCB AUTHORITIES 
AND APPRECIATIONS TO THE INDUSTRY  - from past years

Divi’s Laboratories Limited, Unit-181



Appreciation certificates from Pollution control board for 
Pollution Control & Environment Protection
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“Best Cleaner Production” & “Effective  Environmental Pollution Control 
Measures  and Best Green Belt Development”
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Complete Effluent Treatment Plant for “Zero Discharge” was in
operation with advanced treatment technologies and all standby
capacities such as:

• Electro Chemical Oxidation System,
• Biological Aeration tanks of primary & extended with Jet Aerators & Fine Bubble

Diffuser System,
• Multiple Effect Evaporators of falling film & Raising film technology in four, five &

six effects connected with Stripper Columns,
• Ultra filtration system,
• RO Plants with Disc tube & Sea water membrane type RO plants,
• Multi Grade Filters (Pressure Sand Filter),
• Rotary Vacuum Drum filter for Solids & Liquids separation,
• ATFD (Agitated Thin Film Dryer).
• Dedicated Hazardous Wastes Storage Facility with impermeable flooring and roof
• Incinerator with waste heat recovery system (Not operating as the total organic

solid waste is sending to cement industries as alternative fuel)
• Online Air & Effluent monitoring systems
• IP camera at main gate entrance

84



Operating full-fledged Effluent Treatment Plant for “Zero liquid
Discharge” with advanced treatment technologies and installed with all
standby capacities.

Initially, the effluents are segregated into Low TDS and High TDS
Effluents. The Low TDS effluents collected from process are treated in
Physical, Chemical (Electro Chemical Oxidation) and Biological systems
where followed by RO treatment. The high TDS effluents collected from
process and the RO rejects will be sent to MEE (Multiple Effect
Evaporators) and the concentrate of MEE was evaporated in ATFD. The
final salt collected from the bottom of ATFD will be disposed to TSDF.

The LTDS effluent collected from non-process operations such as boiler
blowdown, cooling tower bleed, DM/Softener regenerations will be
pre-treated separately in chemical oxidation followed by aeration and
RO. This RO reject is transferred to MEE and followed by ATFD.

The RO permeates collected from treatment of process & Non-process
LTDS effluents are re-used / recycled in the plant for various
applications.

The domestic waste water will be treated in STP and the recovered
treated water is reused for toilet flushing's and gardening.

Installed online Air & effluent monitoring system and the real time data
is connected to official website of PCB.

Organic solid wastes like distillation bottom residues collected from
recovery units will be disposed to cement industry as an alternate fuel
for co-processing in the cement kilns.

Inorganic solid wastes like Evaporation salts from ATFD & ETP sludge are
disposed to TSDF (An authorized govt. secure land fill).

Other effluents which are recyclable / recoverable will be sent to offsite
facility / end users (A Govt. authorized recovery / recycle units) for
appropriate disposal.

Effluent treatment schematic flow & description85



Oil & Grease Traps Electro Chemical Oxidation System

B. Biological Treatment System with Jet Aerators & Diffuser Aeration Technology

Equalization & Neutralization Tanks

Divi’s ETP-ZLD Facilities:

Ultra Filtration SystemPressure Sand Filters Non-Process RO Plant 
(Disc-Tube)

Process RO Plant (SWRO)RO Building

C. Pre & Final Filtration System

A. Physical & Chemical Treatments
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Six Effects EvaporatorFive Effects EvaporatorFour Effects EvaporatorStripper Column

Stripper & Multiple Effect Evaporator (MEE)

ATFD – 1, 2, 3, 4 & 5

Solid Waste Management
Sludge Drying BedsRotary Vacuum Drum Filter

Divi’s ETP-ZLD Facilities:

• Impermeable Flooring       
• Secondary Containment 
• Roofing                                    
• Leachate Collection

Hazardous Waste Management
(Temporary Storage Shed before final disposal)

Waste Collection Bins
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Divi’s Online Air Monitoring Station

Divi’s Online Effluent Monitoring Station

CEMS (Continuous Stack Emission Monitoring Station)

ON-LINE ENVIRONMENTAL MONITORING PARAMETERS AT ONSITE

Ambient Air 
Quality

Weather 
Monitoring
Parameters

CSEMS
(Continuous Stack 

Emission Monitoring 
System)

On-Line Effluent
Monitoring System 

and IP Camera

PM 10 Wind Direction Particulates PH

PM 2.5 Wind Speed NOX TSS

SO2 Relative Humidity SO2 COD

NOX Temperature CO BOD

TVOC Rainfall -- --

-- Solar Radiation -- --

Various Environmental Parameters monitoring by Third party:
Ambient Air, Stack Emissions, Waste Water, Ground Water Quality, Fugitive Emissions, 
HCl gas emissions, VOC, Noise Levels, Hazardous Waste and soil Quality monitoring.

Various Environmental Parameters monitoring at Onsite Laboratory:
Effluent PH, TDS, SS, Chlorides & COD

For Inlet monitoring

For Outlet monitoring

Environment Monitoring:

Air & Effluent monitoring data connected to 
official website of PCB
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Energy Consumption Meters
For Production Block 

including
Scrubbing system

Energy meter for 
24 tons Boiler

Energy meters 
arranged in panel

Energy meter 
for ESP

Energy meter for
ETP / ECOT Plant

Energy meter for
MEE & ATFDs

Scrubbers

Online PH meter

PH meterMultistage scrubbers Multistage scrubbers Multistage scrubbers

Scrubber failure alarm
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Effluent Treatment for ZLD & Environment Management 
Cost in Divi’s Laboratories is 43.6 Crores per one year

1. Liquid Effluent Treatment Cost for last one year: 22.31 Crores.

A. LTDS Effluent treatment in Biological ETP followed by RO and the     
rejects to MEE & ATFD: 9.12 Crores.

B. HTDS Effluent treatment in MEE followed by ATFD: 13.19 Crores.

2. Solid waste disposal cost to Offsite for last one year: 5.62 Crores.

A. Solid waste (inorganic) disposal cost to TSDF: 5.43 Crores.
B. Solid waste (organic) disposal to Cement Industries: 0.19 Crores.

3. Environmental monitoring expenditure for last one year: 0.96 Crores.
4. Additional cost for mechanical spares, vendor services, manpower &    

misc: 5.0 Crores.
5. Corporate Environmental Responsibility expenditure: 9.69 Crores.
6. Maintenance, spares & manpower cost is extra.
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Hazardous Wastes Disposal Cost expensed in last one year

Hazardous Waste Disposal Cost Per Month is 46.93 Lakhs

Month

Disposal cost to TSDF
(in Lakhs)

Disposal cost to Cement Industries
(in Lakhs)

Qty
(Tons)

Evaporation Salt,
ETP sludge & 

Insulation waste

Reference
Bill Number

Transportation 
Charges

Reference 
Bill Number

Qty
(Tons)

Organic 
Residue & 

Spent Carbon

Reference Bill 
Number

Apr-19 671.010 32.90 9300000765 6.03 18093, 18147 60.280 2.23 157

May-19 622.600 33.26 9300000939 5.60 18358, 18359 & 
18620 56.590 1.95 163 & 164

Jun-19 597.150 31.93 9300001122 5.37 18591, 18592 58.280 2.15 168

Jul-19 745.550 36.96 9300001339 6.73 18805, 18806 & 
18821 33.070 1.12 172 & 173

Aug-19 732.860 35.30 9300001539 6.59 19099, 19100 67.410 2.49 179

Sep-19 663.920 31.38 9300001780 5.97 19340, 19341 23.290 0.86 184

Oct-19 661.770 33.79 9300001960 5.95 19574, 19575 & 
19576 40.680 1.50 198

Nov-19 763.520 38.58 9300002203 6.87 19808, 19809 20.860 0.62 199

Dec-19 701.720 39.23 9300002382 6.31 20057, 20058 21.300 0.78 355

Jan-20 1113.770 58.98 9300002661 10.02 20283, 20284 & 
20285 41.840 1.41 202 & 203

Feb-20 954.180 50.65 9300002857 8.53 -- 81.576 3.01 216

Mar-20 810.48 39.48 9300003003 7.31 20575, 20576 & 
20578 25.320 1.26 217

Avg. 753.21 38.54 -- 6.77 -- 44.21 1.62 --
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Page 01 of 01 
 

Divi’s Laboratories Limited, Unit-1 

WATER PERMISSIONS  

S. No. Reference  Permission order details 

1 Memo No. Hg-II/2067/2013, 
Dated: 23.05.2013 

Government of AP, Ground water Department. 
 
Ground water from two existing wells (DW+DCB) located in 
survey Nos 398 & 403, Gokaram Village, Valigonda Mandal, 
Nalgonda Dist. 

2 G.O.Ms No 47, 
Dated 02.07.2016 

Government of Telangana, Irrigation & CAD (Reforms) Dept. 
 
From Musi River, the unutilized Minor irrigation allocations 
in K-10 Sub basin of Krishna River. 

3 

Proc. No: DEC-
I/OT1/AEE4/TSiPASS/ M/s 
Divis Laboratories / water 
allocation 
Dt: 29.02.2020 

Government of Telangana, Irrigation & CAD Department. 
 
From Musi River at Jalu Kalwa (V), Vologonda (M), Yadadri-
Bhongiri Dist 
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Foreword 
 
 

Divis Laboratories Ltd. Was established in 1990 and it is a global 

manufacturer and supplier of Active Pharma Ingredients and Intermediates. Divis 

Laboratories Unit – 1 is located at Lingojigudem Village, Choutuppal Mandal, 

Yadadri Bhuvanagiri District (formerly Nalgonda District), Telangana State, which is 

about 55 Km away from Hyderabad. Laboratory comprises 13 multipurpose 

production blocks covering an area of 507.32 acres, which has sufficient space for 

further growth and expansion. This laboratory is primarily engaged in the 

manufacturing of Active Pharmaceutical Ingredients (APIs) & Intermediates for 

Generics Custom Synthesis of API's and Advanced intermediates for discovery 

compounds for pharma giants, building blocks for Peptides, building blocks for 

Nucleotides and Carotenoids Chiral ligands. For monitoring of groundwater quality 

and water level Telangana State Pollution Control Board (TSPCB) instructed Divis 

Laboratories to install piezometric wells in and around Divis. 

 

In this regard, Divis Laboratories Ltd. approached CSIR-NEERI to locate the 

piezometric wells in the area and carry out the feasibility study of installed 

piezometric wells in and around the Campus by monitoring the groundwater level 

and quality of the piezometric well. CSIR-NEERI had carried out a groundwater 

survey in the study area in March 2018. Ground water samples (09 nos.) were 

collected from of Divis Piezometric wells and analyzed for physical, chemical and 

microbiological parameters. 

 

The help and cooperation extended by officials of Divis Laboratories is 

gratefully acknowledged. 

 
 
 

 

(Rakesh Kumar) 
Nagpur Director  
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   GLOSSARY 
    

 S.No. Term Definition 
    

 1. Aquifer An aquifer is a geologic formation that contains water or 
   allows water to pass through it. 
    

 2. Drainage map The  drainage  map  includes catchment basin,  drainage 
   features and drainage network that shows where surface 
   runoff water flows. 
    

 3. Drawdown The vertical distance the water level is lowered when the 
   well is pumped. 
    

 4. Geology The science, which deals with the physical structure and 
   substance of the earth, their history, and the processes, 
   which act on them. 
    

 5. Hydrochemistry The science of the chemical composition of natural waters 
   and the laws governing the changes in composition as a 
   result of the chemical, physical and biological processes 
   occurring in the surrounding environment. 
    

 6. Groundwater Groundwater is water that exists in the pore spaces and 
   fractures  in  rocks  and  sediments  beneath  the  Earth’s 
   surface. 
    

 7. Hydraulic The Hydraulic Conductivity or Coefficient of Permeability 
  Conductivity is equal to the discharge per unit area of soil mass under 
   unit hydraulic gradient. 
    

 8. Hydrogeology The area of geology that deals with the distribution and 
   movement of groundwater in the soil and rocks of the 
   Earth's crust. 
    

 9. Specific Yield Specific  yield  is  the  ratio  of  the  volume  of  water  that 
   drains from a saturated rock owing to the attraction of 
   gravity (or by pumping from wells) to the total volume of 
   the saturated aquifer. 
    

 10. Storage Storage coefficient is the volume of water released from 
  Coefficient or storage, or taken into storage, per unit of aquifer storage 
  Storativity area per unit change in head. 
    

 11. Transmissivity Transmissivity (T) is the discharge rate at which water is 
   transmitted through a unit width of an aquifer under a unit 
   hydraulic gradient 
    

 12. Water level (bgl) The depth water level below ground level where water 
   stands in a well when it’s not being pumped. It is also 
   called static water level. 
    

 13. Water Table The water table is the surface of water level where the 
   water  pressure  head  is  equal  to  the  atmospheric 
   pressure. 
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Executive Summary 
 
 

 

Divis Laboratories Ltd. was established in 1990 and it is a global manufacturer and 

supplier of Active Pharma Ingredients and Intermediates. Divis Laboratories Unit – 1 

is located at Lingojigudem Village, Choutuppal Mandal, Yadadri Bhuvanagiri District 

(formerly Nalgonda District), Telangana State, which is about 55 Km away from 

Hyderabad. Laboratory comprises 13 multipurpose production blocks covering an 

area of 507.32 acres, which has sufficient space for further growth and expansion. 

This laboratory is primarily engaged in the manufacturing of Active Pharmaceutical 

Ingredients (APIs) & Intermediates for Generics Custom Synthesis of API's and 

Advanced intermediates for discovery compounds for pharma giants, building blocks 

for Peptides, building blocks for Nucleotides and Carotenoids Chiral ligands. Several 

industries exist in the upstream of Divis Laboratories. For monitoring of groundwater 

quality and water level Telangana State Pollution Control Board (TSPCB) instructed 

Divis Laboratories to install piezometric wells in and around Divis. 

 
 

In view of above, Divis Laboratories Ltd. approached CSIR-NEERI to locate the 

piezometric wells in the study area and conduct the feasibility study of installed 

piezometric wells in and around the Campus by monitoring the groundwater level 

and quality of the piezometric well. Accordingly, CSIR-NEERI had carried out a 

groundwater survey in the study area in February 2018. Groundwater samples were 

collected and analyzed for physical, chemical and microbiological parameters 

immediately after the piezowells are installed. 

 
 

The results indicate that pH values varied in normal range and within the 

permissible limit at all locations. Turbidity, except two samples, which are below 

permissible limit and remaining all are above the permissible limit. Many samples 

showed higher TDS values in comparison with BIS norms. Higher TDS may be 

attributed to local geology/anthropogenic activities in the study area. Total Alkalinity 

values are found below the permissible limit for more than 50% of the samples. Total 

Hardness including  
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calcium, magnesium, chloride, sulphate and sodium are found above the permissible 

limit for all the locations whereas potassium and fluoride have the values within the 

permissible limit. Nitrate is above permissible limit for two samples whereas 

remaining samples are well within the permissible limit. All the heavy metals were 

within the permissible limits. The reason behind the increase of many parameters is 

due to the underlying rocks in the study area. The groundwater samples from the 

piezo wells have been collected and analysed immediately after the installation of 

the piezometers. 

 

 

Periodical monitoring of the groundwater level and quality through piezometers is 

necessary. It is recommended that hydrometric monitoring (water levels) be 

undertaken monthly, while hydrochemical monitoring should be undertaken 

biannually. In order to, accurately assess the contamination source, it is 

recommended that an integrated long-term hydrogeological and geochemical study 

of the soil, rocks, surface water should be undertaken. 
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Chapter I 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Introduction 
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1.1 Preamble 
 

Divis Laboratories Ltd. was established in 1990 and it is a global 

manufacturer and supplier of Active Pharma Ingredients and Intermediates. Divis 

Laboratories operates four multi-purpose manufacturing facilities with all support 

infrastructure like utilities, environment management and safety systems from its 

Headquarters and Registered Office at Hyderabad. 

 

Divis Laboratories Unit – 1 is located at Lingojigudem Village, Choutuppal 

Mandal, Yadadri Bhuvanagiri District (formerly Nalgonda District), Telangana State, 

which is about 55 Km away from Hyderabad. Laboratory comprises 13 

multipurpose production blocks covering an area of 507.32 acres, which has 

sufficient space for further growth and expansion. This laboratory is primarily 

engaged in the manufacturing of Active Pharmaceutical Ingredients (APIs) & 

Intermediates for Generics Custom Synthesis of API's and Advanced intermediates 

for discovery compounds for pharma giants, building blocks for Peptides, building 

blocks for Nucleotides and Carotenoids Chiral ligands. For monitoring of 

groundwater quality and water level Telangana State Pollution Control Board 

(TSPCB) instructed Divis Laboratories to install piezometric wells in and around 

Divis. 
 

In this regard, Divis Laboratories Ltd. approached CSIR-NEERI to locate 

the piezometric wells in the area and carry out the feasibility study of installed 

piezometric wells in and around the Campus by monitoring the groundwater level 

and quality of the piezometric well. 

 

 

1.2 Objectives of Study 
 

 To assess the present water level in the Piezometric wells installed in and 

around the Industry 

 

 To assess the present water quality of the Piezometric wells installed in and 

around the Industry 

 

 To measure the water level of the Piezometric wells installed in and around 

the Industry 
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 Assessment of water level and water quality status of Piezometers 

installed in and around the Divis Laboratories campus, Choutuppal. 

 

 

1.2 Scope of Work 
 

 

The salient features of the study are as follows: 

 

 Reconnaissance survey of the Industry will be undertaken to understand the 

various activities and preliminary assessment of the groundwater level and 

quality status 

 

 The assessment will be done on the basis of available data and field studies 

and monitoring to develop a clear understanding of current situation and 

facilitate assessment of potential impacts of the Industry on groundwater 

through installed piezometric wells. 

 

 Groundwater level data and groundwater samples collection from piezometers 

in and around the laboratories will be carried out to characterize ground water 

quality 

 

 Delineation of drainage map on 1:50,000 scale of study area 
 

 The ground water quality parameters shall be monitored as per APHA (2012) 

protocol 

 

 Groundwater qualities for major cations, anions (pH, EC, TDS, Total alkalinity, 

Ca, Mg, Na, K, Cl, SO4, PO4, NO3) and trace elements (As, B, Ba, Cd, Co, Cr, 

Cu, F, Fe, Mn, Ni, Pb, Zn) will be analyzed 

 

 A detailed assessment of groundwater level and quality status will be carried 

out and reported for the study sites 
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1.4 Layout of the report 
 

The report is presented in the following structure: 
 

Chapter I: Introduction (this chapter) 
 

Chapter II: Description of Study Area 
 

Chapter III: Baseline Data Generation 
 

Chapter IV: Groundwater Quality 
 

Chapter V: Conclusions and Recommendations  
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Chapter II 
 
 
 
 
 
 
 
 
 
 
 
 

 

Description of the 

study area 
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2.0 Study Area 
 

2.1 Reconnaissance Survey 

 

A team of CSIR – NEERI officials visited Divis Laboratories Ltd (DLL)., 

Choutuppal Mandal, Yadadri Bhuvangiri District, Telangana State to carry out the 

study in and around campus on 08.01.2018. Team had detail discussions for the 

sites selection of piezometric wells and surveyed the entire area in and around DLL 

to install the piezometers to monitor the groundwater levels and groundwater 

quality. Initially with the consultation of NEERI, two piezometric wells were installed 

by Divis where one was present in the inside of Industry (downstream) and the 

other outside the Industry (upstream). Further, 07 locations were identified by CSIR 

– NEERI, HZC on the basis of drainage and slope pattern of the study area and 

well locations were demarcated on the layout map (Fig. 2.1) of the plant and later 

remaining piezometric wells were installed by DLL. Total 09 piezometers were 

installed with 07 inside the Industry and 02 outside the Industry. 

 

2.2 Description of the Study Site 
 

The existing manufacturing unit located at Lingojigudem Village, Choutuppal 

Mandal, Yadadri Bhuvangiri District, Telangana State. The project site is adjacent to 

NH 9 connecting Hyderabad with around 55 km W. Plot No/Survey/Khasra no. are 

238, 247 to 250, 260 to 279, 289 to 293 & 302 of Lingojigudem Village and 505 & 

506 in Aregudem (Hamlet of Pantangi Village). Total Area is 507.32 Acres. 

Ownership/Occupancy of the laboratories is with M/s Divi’s Laboratories Limited 

(Unit-1). Nearest Railway station is Chityal Railway Station about 24 Km away, 

adjacent Road highway NH 65 connecting Hyderabad to Vijayawada, nearest Airport 

Rajiv Gandhi International located at Shamshabad is about 53 Km, nearest local 

villages Ankireddygudem about 3 km and Lingojigudem about 2 Km in North and 

Nearest Water body is Ityala Cheruvu 2.9 Km South-East and Tangadapalli Cheruvu 

7 Km West from the Divis Laboratories Ltd. The project commenced commercial 

operations in October 1995 with production of Naproxen and other APIs for the 

export markets. The Company has triple Certifications ISO-9001 (Quality Systems), 

ISO-14001 (Environment Management Systems) and OHSAS-18001 (Occupational 

Health and Safety systems) for its manufacturing facilities and adheres to cGMP and 

standard operating practices in its manufacturing/operating activities.  

Divis Laboratories has set up continuously monitoring system of Air & Water. 
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Total water requirement is about 2227 KLD (fresh water 1030 KLD and treated 

1197 KLD) and extra water consumption is 300 to 400 KLD for Green belt. 

Wastewater generation is 1340 KLD (low TDS 1125 KLD and high TDS 215 KLD). 

The wastewater generated is segregated based on TDS and treated using various 

treatment options such as Stripper, MEE, ATFD, RO, etc. and treated wastewater 

is reused and Zero Liquid Discharge is continuously maintained. 

 
 

 

2.3 Geology and Geomorphology 
 

Geologically, the proposed site is covered with Peninsular Gneissic Complex 

(PGC), includes granites, Gneisses and Migmatite. There are few basic intrusive 

rocks represented by dolerite in the form of dykes. There are three major 

lineaments observed within the sites, which are trending NNW-SSE direction. 

 
 

Geomorphologically, the study site is considered as rocky upland, sloping 

towards West from East. Surface is covered with flat topped area with local 

undulations. There are no prominent hills / mounds within the site. The site is 

forming weathered Pedi - planes underlain by Gneisses and Granites. Major part of 

pedi-plain constitutes low relief area having matured dissected rolling topography 

with erosional landscape covered by layers of red soil of varied thickness. Few 

parts of the pedi-plain are covered by streamlets mostly flowing in Eastern direction. 

 
 
 
 

The total surface area of site and its surrounding occupied by red sandy loam 

soil. These soils are derived from acidic rocks, such as Granites and Granitic 

Gneisses. These soils occur on gently sloping pediplains with maximum thickness 

of 3 m (bgl) from the surface. 

 
 

Natural surface drainage network is present within the site in the form of 

second order streams. The drainage pattern in the area can be described as semi 

dendritic to dendritic. The drains are flowing within the site including the catchment 

water shed area is draining into the existing scattered surface tanks and further into 
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the surface stream existing in the eastern direction of the site. The water flow 

direction from these drains is from west to east. Several industries exist on the west 

side of Divis Laboratories. 

 
 

The study area and its surroundings are underlain by crystalline rocks Granites 

and Gneisses. The groundwater in these formations occurs in the weathered & 

fractured zones under water table & semi confined condition respectively. These 

rocks types do not possess primary porosity. Due to fractured and weathering they 

have developed secondary porosity often giving rise to potential aquifer at depths. 

The static ground water levels in and around the site is ranging from 4.72 to 75.46 

m bgl.  

 
 

Divis Laboratories Ltd is trying to optimise the water consumption through 

process modification and the adoption of new technologies. The Industry recycles 

usable water from the effluents after treatment with the aim of reducing fresh water 

intake. It has also implemented rain-water harvesting facilities, enabling recharging 

of groundwater. For Rain/Roof water collection from all the buildings roof tops the 

rain water harvesting structures has been established in the plant. The efforts of 

implementation of the new technologies are being adopted by Laboratories are 

good efforts for “Natural Resource Conservation and Pollution free Environment”. 

 

To monitor the changes in Groundwater quantity and quality in and around the 

DLL’s 09 Piezometric wells were proposed by CSIR – NEERI, HZC officials based 

on upstream and downstream concept because in general the groundwater flow 

follows the topographic elevations. After installation of all the Piezometers, the 

fieldwork for collecting groundwater level and water samples were carried out for all 

the installed 09 Piezometers (Location is shown in Fig. 2.1). 
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Fig. 2.1 Study area map  
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3.1 Introduction 
 

 

Groundwater chemistry is primarily controlled by the weathering of source 

rock and atmospheric deposition. In addition, parameters like climate, soil 

characteristics, circulation pattern through various rock types, topography of the 

area, saline water intrusion and human activity have significant effect on the 

chemistry of water. The human activities such as urbanization, ever-increasing 

population and deforestation have interrupted the natural hydrological cycle. 

Geochemical processes that are taking place within the groundwater system due to 

the reaction with the aquifer material have profound effect on water quality. The 

quality of groundwater is very important in evaluating its utility for agricultural, 

domestic and industrial purposes. Hence, protection and management of 

groundwater quality is emerging as a great concern around the world and especially 

in India. 

 

The baseline data is useful for identification of significant environmental 

concerns in the study area. The quality of water in the study area serves as the 

baseline status for assessing the feasibility. 

 

3.2 Groundwater Quality 

 

The impact on water environment due to development and operations of 

industries on surrounding water environment will be in two ways, one is in the form of 

stress through withdrawal of water resources and the other is discharge of effluents 

from the industries into surrounding environment causing impacts on water quality. 

Due to these activities the impact is always on surface and groundwater resources 

existing in that area. To address these issues, it is important to consider available 

water resource information along with collection of water quality information in the 

study area. The data collected is the baseline status of water environment as part of 

assessment study. 

 

3.2.1  Groundwater Quality Monitoring 

 

Samples of groundwater were collected and stored in 1 litre and 100 ml PP  
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bottles which were thoroughly cleaned and rinsed with distilled water. The collected 

samples were labelled properly as per the project area. Samples were collected to 

evaluate the feasibility of peizometric wells. 1litre PP bottles were analysed for 

general physico-chemical parameters and samples for heavy metal analysis was 

collected in 100 ml bottles. The 100 ml bottles are then acidified with conc. HNO3 to 

retain the metals present in water samples. 

 

The standard methods prescribed for surface and groundwater sampling and 

analysis of individual parameters is followed in this study. The determination of 

physico-chemical parameters of groundwater samples was carried out by adopting 

standard protocols given by APHA, 2012. The temperature was measured by using 

thermometer in the field. The pH and conductivity were measured with respective 

meters. TDS was calculated by using the gravimetric method. The chemical 

parameters like Total hardness (TH), Calcium (Ca), Chloride (Cl), Alkalinity were 

determined titrimetrically. Magnesium (Mg) was calculated by taking the differential 

values between TH and Ca concentrations. Sodium (Na) and Potassium (K) were 

measured by Flame Photometer. Sulphate (SO4) was determined by turbidity method 

using visible Spectrophotometer. Heavy metals like Arsenic (As), Boron (B), Barium 

(Ba), Cadmium (Cd), Cobalt (Co), Chromium (Cr), Copper (Cu), Iron (Fe), 

Manganese (Mn), Nickle (Ni), Lead (Pb) and Zinc (Zn) were determined by using 

ICP-OES (iCAP 6300 Duo, Make: Thermo Scientific). 

 

The observed data related to physical and inorganic characteristics of water 

samples collected from various peizometric wells have been presented in the 

Chapter 4. 
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4.1 Groundwater Level 
 
 

Piezometric wells (09 nos.) were monitored on March 1, 2018 for 

groundwater level in and around the Divis Laboratories Ltd., Choutuppal, Telangana 

State. The depth to groundwater level, total depth of the Piezometers and the total 

depth of the water in the bores were measured with the help of water level indicator. 

The Piezometric wells locations (Longitude and Latitude) were noted with the help of 

Garmin Global Positioning System (GPS) and the details are shown in Table 4.1. 

The objective of the groundwater level monitoring is to find out the presence of level 

of groundwater in piezometric wells of the study area to compare the quality variation 

with respect to depths variation. 

 

The coding of the Piezometric wells in an around the Divis Laboratories Ltd. is 

done as DP - 1, DP – 2, DP – 3, DP - 4, DP - 5, DP – 6, DP – 7, DP – 8 and DP – 9. The 

depth to groundwater level in the Piezometric wells DP – 1 to 9 are 17.02, 75.46, 

17.29, 12.53, 9.77, 9.06, 6.90, 4.72 and 7.9 m (bgl), respectively. The total depth of 

the Piezometric wells DP – 1 to 9 are 79.25, 79.25, 74.68, 33.53, 33.53, 28.96, 

42.67, 33.53 and 42.67 m (bgl) respectively. The total depth of the water in the 

Piezometric wells DP – 1 to 9 are 62.23, 03.79, 57.39, 21.00, 23.76, 19.90, 35.77, 

28.81 and 34.77 m (bgl) respectively. 

 

It is observed from the above data that the lowest depth to groundwater 

level is reported as 4.72 m (bgl) in the Piezometric well DP - 08 whereas the deepest 

groundwater level is reported as 75.46 m (bgl) in the Piezometric well DP – 02. The 

greatest depth to water is 62.23 m in the Piezometric Well DP - 1 and lowest is 3.79 

m in Piezometric well DP – 02. The graphical presentation of the groundwater level 

is shown in Fig. 4.2. 

 

4.2 Groundwater Quality Sampling 
 

Physico-chemical parameters have been analysed for assessing the impacts 

due to industries developmental activities in and around Divis Laboratories Ltd. 

Campus, Choutuppal, Telangana State. In order to assess the water quality, 

standard methods as per APHA, 2012 were followed for sample collection, 

preservation and analysis in the laboratory. Water quality is assessed for all the 
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piezometric wells and the results of the analysis of various parameters as mentioned 

below: 

 

4.2.1 Water Quality - Physical Parameters 

 

pH  

pH is an important variable in water quality assessments as it influences many 

biological and chemical processes within a water body and all processes associated 

with supply and treatment. The pH value of groundwater in the Piezometric wells in 

Divi’s Laboratories varied from 6.6 (DP – 6) to 7.6 (DP – 2). The pH values of all the 

samples is within the permissible levels of BIS standards. 

 

TDS (Total Dissolved Solids) 

 

TDS mainly comprises of inorganic salts like calcium, magnesium, potassium 

and sodium, which are all cations, and carbonates, nitrates, bicarbonates, chlorides 

and sulphates, which are all anions. TDS values in piezometric wells ranges from 

1520 (DP – 2) to 5520 mg/l (DP – 9). TDS value of all the samples are above the 

permissible limits of BIS. The high values of TDS may be due to the geological 

nature of the study area and also attributed to anthropogenic activities in the 

surrounding area. TDS also varies from season to season. 

 

4.2.2 Groundwater Quality - Inorganic Parameters 

 

Total Alkalinity 

 

Alkalinity refers to the capacity of water to neutralize acid. The primary 

source of natural alkalinity is carbon dioxide in the atmosphere and in soil gases that 

dissolves in rain, surface water, and groundwater. Bicarbonate released through 

dissolution of carbonate minerals also contributes to alkalinity. The total alkalinity 

values in the Piezometric wells ranged from 320 (DP – 1) to 720 mg/l (DP – 3). 

 

Total Hardness 

 

Hardness is defined as the concentrations of dissolved calcium and 

magnesium expressed as an equivalent amount of calcium carbonate. The 
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acceptable limit as per IS10500:2012 for hardness is 200 mg/l whereas the 

permissible limit for the same is 600 mg/l beyond this limit encrustation in water 

supply structure and adverse effects on domestic use will be observed. 

 

The total hardness values in the Piezometric wells varied from 235 (DP – 8) to 

1210 mg/l (DP – 3). This reveals that some of the samples showed hardness values 

more than the acceptable limits of BIS. The hardness is also confirmed by the piper 

diagram prepared for the study area. High values of hardness in Piezometric wells 

may be due to the underlying rocks, which contribute significant calcium and 

magnesium to groundwater. 

 

4.2.3 Groundwater Quality - Inorganic & Nutrients Parameters 
 
 

Chlorides (Cl) 

 

Chloride is present in all natural waters, mostly at low concentrations. It is 

highly soluble in water and moves freely with water through soil and rock. BIS 

(Bureau of Indian Standard) have recommended a desirable limit of 250 mg/l of 

chloride in drinking water; this concentration limit can be extended to 1000 mg/l of 

chloride in case no alternative source of water with desirable concentration is 

available.  

 

 

The chlorides concentrations in the Piezometric wells ranged from 493 mg/l 

(DP – 2) to 2725 mg/l (DP – 9). High chloride in the study area is attributed to 

anthropogenic activities taking place in the surrounding area. It can also be due to 

the septic tank systems and other faecal discharges. The concentration of chloride in 

many samples is above the BIS limits. 

 

 

Sulphates (SO4
2-) 

 

Sulphate in ground water is sourced primarily from the decomposition of organic 

matter, soluble waste, such as construction wastes or ash, synthetic detergents and 

inert waste, such as dredged river sediments. High levels of sulphate (>400 mg/l) 

may make water unpleasant to drink. 
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The sulphate concentrations in the Piezometric wells ranged from 6 mg/l (DP 
 

– 8) to 203 mg/l (DP – 3). Sulphate levels are within the permissible levels of BIS. 
 
 

Fluoride (F) 

 

Most of the fluoride found in groundwater is naturally occurring and affected by 

the type of rocks, climatic conditions, nature of hydrogeological strata and time of 

contact between rock and the circulating groundwater. 

 

The Fluoride concentrations in the Piezometric wells ranged from 0.5 mg/l (DP 
 

– 9) to 1.4 mg/l (DP – 4). Hence, all the samples have fluoride levels within the limits 

of BIS. 

 

Nitrate (NO3) 

 

Nitrate in groundwater generally originates from nonpoint sources such as 

leaching of chemical fertilizers & animal manure, septic and sewage discharges etc. 

It is difficult to identify the natural and manmade sources of nitrogen contamination of 

groundwater. The Nitrate concentration in the Piezometric wells varied from 3.9 mg/l 

(DP – 1) to 19.9 mg/l (DP – 9). The nitrate concentration is within the limits of BIS 

standards. High concentration of nitrate might be attributed to the fertilizers being 

used in the fields which may leach through soil and then to groundwater. Both 

locations DP-1 and DP-9 are located in the upstream of DLL. 

 

 

Groundwater Quality - Heavy Metals (mg/l) 

 

Arsenic (As) 

 

Arsenic contamination of groundwater, poses a serious risk to human health. 

Arsenic poisoning culminates into potentially fatal diseases like skin and internal 

cancers. Arsenic contamination of groundwater in different parts of the world is an 

outcome of natural and/or anthropogenic sources, leading to adverse effects on 

human health and ecosystem. The As concentrations in the Piezometric wells 

ranged from BDL (DP – 5) to 0.005 mg/l (DP – 2 & DP-9). All the samples are within 

the limits for Arsenic. 
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Chromium (Cr) 

 

Chromium (Cr) naturally occurs in the Earth’s crust and is commercially 

produced by chromite (FeCr3O4) for a variety of metallurgical, refractory and 

chemical use. The most common forms of chromium in the environment are trivalent, 

hexavalent and the metal form. The Chromium concentrations in the Piezometric 

wells varied from 0.001 mg/l to 0.018 mg/l (DP – 3). All the samples are within the 

limits for chromium. 

 

Copper (Cu) 

 

Copper is a metal that occurs naturally in rock, soil, plants, animals, and 

water. The level of copper in surface and groundwater is generally very low. High 

levels of copper may get into the environment through mining, farming, 

manufacturing operations, and municipal or industrial wastewater releases into rivers 

and lakes. Corrosion of pipes is by far the greatest cause for concern. The Copper 

concentrations in the Piezometric wells ranged from 0.001 mg/l to 0.005 mg/l (DP – 

3). All the samples are within the limits for copper. 

 

Iron (Fe) 

 

The presence of iron in ground water is a direct result of its natural existence 

in underground rock formations and precipitation water that infiltrates through these 

formations. As the water moves through the rocks some of the iron dissolves and 

accumulates in aquifers which serve as a source for groundwater. The iron 

concentrations in the Piezometric wells ranged from 0.005 mg/l (DP – 2) to 1.921 

mg/l (DP – 9). Iron is above the limits for all the samples except for three locations. 

This may be due to the laterite nature of soil which contributes to the high 

concentration in groundwater. 

 
 
 

Lead (Pb) 
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Lead enters into environment from industry, mining, plumbing, gasoline, coal, 

and as a water additive. It affects red blood cell chemistry; delays normal physical 

and mental development in babies and young children. The Lead concentrations in 

the Piezometric wells varied from BDL (DP – 3) to 0.034 mg/l (DP – 5). All the 

samples are within the limits for lead. 

 

 

Zinc (Zn) 

 

Zinc is found naturally in water, most frequently in areas where it is mined. It 

enters into environment from industrial waste, metal plating, and plumbing, and is a 

major component of sludge. The Zinc concentrations in the Piezometric wells ranged 

from BDL to 0.038 mg/l (DP – 3). All the samples are within the limits for Zinc. 

 

 

4.2.4 Piper Diagram 
 

A piper diagram is a graphical representation of the chemistry of a water 

sample or samples. The cations and anions are shown by separate ternary plots. 

The apexes of the cation plot are calcium, magnesium and sodium plus 
 
potassium cations. The apexes of the anion plot are sulfate, chloride and carbonate 

plus hydrogen carbonate anions. The two ternary plots are then projected onto a 

diamond. The diamond is a matrix transformation of a graph of the anions (sulfate + 

chloride/total anions) and cations (sodium + potassium/total cations). Water samples 

shown on the Piper diagram can be grouped in hydrochemical facies. The cation and 

anion triangles can be separated in regions based on the dominant cation(s) or 

anion(s) and their combination creates regions in the diamond shaped part of the 

diagram. 

 
 

Piper diagram has been prepared for the groundwater quality of Piezometric 

wells using AQUACHEM software. The water type and piper diagram is shown in 

figure 4.8 and 4.9. Figure 4.8 shows that the dominant cations in each sample and 

this dominant cations and anions are in agreement with the water quality data. The 

piper diagram reveals that the dominant cations are in the order Na > Ca > Mg and 

the dominant anions are Cl, HCO3. The major reason for this dominancy is the 
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presence of rocks which contribute for this increase in ions and also due to the 

anthrpogenic activities. 
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Table 4.1: Details of Divi’s Piezometric Wells 
 
 

S.No. Sample Longitude Latitude Source Total Water Total 

 Code    Depth level Depth 

     (m) (m) (m) 
        

1. DP – 1 78°56’17” 17°15’04’’ BW 79.25 17.02 62.23 
        

2. DP – 2 78°55’53” 17°14’26” BW 79.25 75.46 03.79 
        

3. DP – 3 78°56’00” 17°14’24” BW 74.68 17.29 57.39 
        

4. DP – 4 78°55’52” 17°14’17” BW 33.53 12.53 21.00 
        

5. DP – 5 78°55’51” 17°14’13” BW 33.53 9.77 23.76 
        

6. DP – 6 78°55’55” 17°14’10” BW 28.96 9.06 19.90 
        

7. DP – 7 78°55’49” 17°14’08” BW 42.67 6.90 35.77 
        

8. DP – 8 78°55’44” 17°14’04” BW 33.53 4.72 28.81 
        

9. DP – 9 78°55’32” 17°14’18” BW 42.67 7.90 34.77 
        

 
 

 

Table 4.2: Groundwater Quality - Physical Parameters 
 

 

Sample 
 

Turbidity TSS TDS 
Electrical 

S.No. pH Conductivity 
code (NTU) (mg/l) (mg/l)   

(µS/cm)       

Desirable Limits 6.5 -- -- 500 -- 
       

Permissible Limits 8.5 -- -- 2000 -- 
       

1. DP - 1 7.4 17 0.2 2796 4660 
       

2. DP - 2 7.6 10 1.6 1520 2550 
       

3. DP - 3 7.0 9 4.4 2881 4750 
       

4. DP - 4 7.2 3.5 17.2 2790 4600 
       

5. DP - 5 6.9 15 7.4 3300 5450 
       

6. DP - 6 6.6 10 6.8 3512 5750 
       

7. DP - 7 6.7 11 17 3200 5250 
       

8. DP - 8 7.1 3.5 6.8 2309 3700 
       

9. DP – 9 7.3 5.1 50 5520 8900 
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Table 4.3: Groundwater Quality- Inorganic Parameters 
 

S.No. 
Sample Total Total Calcium Magnesium 

Chlorides Sulphates 
Code Alkalinity Hardness Hardness Hardness     

        

Desirable 
200 200 -- -- 250 200  Limits        

        

Permissible 
600 600 -- -- 1000 400  

Limits        

1.  DP – 1 320 1101 546 555 1273 191 
         

2.  DP – 2 500 428 155 273 493 93 
         

3.  DP – 3 720 1201 555 646 1028 203 
         

4.  DP – 4 560 308 164 144 1310 42 
         

5.  DP – 5 560 738 378 360 1460 40 
         

6.  DP – 6 700 587 327 260 1583 42 
         

7.  DP – 7 600 317 182 135 1455 15 
         

8.  DP – 8 620 235 102 133 958 6 
         

9.  DP – 9 648 870 593 277 2725 171 
         

*All units in mg/l  
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Table 4.4: Groundwater Quality- Inorganic & Nutrient Parameters 
 

S.No. 
Sample 

Na K Fluoride Nitrate 
Total 

code Phosphate       

       

Desirable Limits -- -- 1.0 45 -- 
      

Permissible Limits -- -- 1.5 NR -- 
        

1.  DP – 1 629 4 1.3 3.9 0.2 
        

2.  DP – 2 425 1 1.2 9.3 0.1 
        

3.  DP – 3 620 5 1 2.21 0.1 
        

4.  DP – 4 920 2 1.4 3.54 0.2 
        

5.  DP – 5 1020 4 0.6 10.1 0.2 
        

6.  DP – 6 1080 5 0.6 10.1 0.1 
        

7.  DP - 7 1150 3 1.2 6.2 0.01 
        

8.  DP - 8 790 5 0.8 3.98 0.1 
        

9.  DP - 9 1710 3 0.5 19.9 0.1 
        

 *All units in mg/l       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

32 | P a g e 

160



 

 

Feasibility Study for Piezometric Wells in and around Divi’s Laboratories Ltd. Unit – I, 
Lingojigudem Village, Choutuppal Mandal, Yadadri Bhuvangiri District, TS  

 
 

 

Table 4.5: Groundwater Quality-Heavy Metals 
 

S.N 
 

Sample 
As B Cd Co Cr Cu Fe Mn Ni Pb Zn 

            

.  code      
(mg/l) 

     
             

             

Desirable 
0.01 0.5 0.003 -- 0.05 0.05 0.3 0.1 -- 0.01 5  

Limits             

Permissible 
0.05 1.0 NR -- NR 1.5 NR 0.3 -- NR 15  

Limits             

1.  DP - 1 0.002 0.08 BDL 0.001 0.001 0.003 0.007 0.004 0.002 BDL 0.005 
              

2.  DP - 2 0.005 0.140 BDL 0.001 0.002 0.003 0.005 0.001 0.002 BDL 0.004 
              

3.  DP - 3 0.003 0.977 0.001 0.001 0.018 0.005 0.712 0.207 0.031 0.007 0.038 
              

4.  DP - 4 0.003 1.217 0.001 0.009 0.001 0.003 0.453 3.283 0.037 0.025 0.014 
              

5.  DP - 5 BDL 1.169 0.001 0.014 0.005 0.003 1.169 5.084 0.051 0.034 0.021 
              

6.  DP - 6 0.001 1.322 0.001 0.010 0.001 0.003 0.610 7.986 0.072 0.016 0.018 
              

7.  DP - 7 0.003 1.003 0.001 0.009 0.002 0.002 0.766 6.177 0.041 0.009 0.013 
              

8.  DP - 8 0.003 0.508 0.001 0.008 0.001 0.001 0.507 3.139 0.027 0.028 0.015 
              

9.  DP - 9 0.005 0.001 0.001 0.005 0.002 0.001 1.921 6.147 0.04 0.013 BDL 
              

*All units in mg/l; NR: No Relaxation; BDL: Below Detection Limit  
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Fig. 4.1: Peizometric locations in the study area  
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Fig. 4.2: Graphical Presentation of Groundwater Level in 
Piezometric wells  
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Fig. 4.3: TDS map of the study area  
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Fig. 4.4: Chloride map of the study area  
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Fig. 4.5: Sulphate map of the study area  
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Fig. 4.6: Nitrate map of the study area  
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Fig. 4.7: Fluoride map of the study area  
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Fig. 4.8: Dominant cations and anions in the study area  
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Fig. 4.9: Piper diagram of the study area  
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Chapter 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Conclusions & 

Recommendations 
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5.1 Conclusions 
 

1. A piezometer is a purpose-built observation well that facilitates measurement 

of the piezometric head of the selected aquifer. Since the study area is largely 

made up of consolidated formations, the bulk of the piezometers constructed 

in these formations has been designed as bore-wells. In order to be effective, 

these piezometers have the necessary hydraulic connection with the targeted 

aquifers and suitably isolated from overlying/underlying aquifers. Hence, the 

water levels monitored in these piezometers will continue to provide a reliable 

water level elevation, representative of the regional piezometric elevation in its 

vicinity.  

2. Ground water samples (09 nos.) were collected from of Divi’s Piezometric 

wells and analyzed for physical, chemical and microbiological parameters. 

The results indicate that pH values varied in normal range and within the 

permissible limit at all locations. Turbidity, except two samples, which are 

below permissible limit and remaining all are above the permissible limit. TDS 

is mainly due to the anthropogenic activities in the surrounding areas. Total 

Alkalinity values are found below the permissible limit for more than 50% of 

the samples. Total Hardness including calcium, magnesium, chloride, 

sulphate and sodium are found above the permissible limit for all the locations 

whereas potassium and fluoride have the values within the permissible limit. 

Nitrate is above permissible limit for two samples whereas remaining samples 

are well within the permissible limit. The reason behind the increase of some 

parameters is due to the underlying rocks in the study area. 

 

3. It can be concluded that metalloid and metals like Arsenic, Boron, Cadmium, 

Chromium, Copper, Manganese and Zinc are found to be within the 

permissible limit recommended by WHO & BIS while Iron, Nickel and Lead 

were above the permissible limit in some of the samples. Almost all 

groundwater samples taken from Piezometers situated in and around the DLL 

are found to contain most of the heavy metals within the permissible limit. 
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5.2 Recommendations 
 

Some recommendations for avoiding the groundwater contamination in future 

are as follows: 

 

 Zero Liquid discharge system is being practised by DLL and this must be 
continued.






 In order to know the status and taking adequate measures, a regular 

monitoring of the groundwater level and quality through piezometers is 

necessary. It is recommended that hydrometric monitoring (water levels) be 

undertaken monthly, while hydrochemical monitoring should be undertaken 

biannually. The following parameters are recommended for groundwater 

hydrochemical monitoring:





 Electrical Conductivity 

 Temperature 

 Fluoride 

 pH 

 Nutrients: Orthophosphate, Total phosphorous 

 Nutrients: Kjedahl Nitrogen and Total Nitrogen 

 Major Ions: Ca, Na, K, Mg, Cl, HC03, S04, NO3 

 Heavy metals: Ni, Pb, Cr, Co, Cu, Fe, Zn, Mn, B and metalloid As 


 Rainwater-harvesting system for artificial groundwater recharge to reduce the 
concentration of contamination and raise the water level is recommended.







 In order to, accurately assess the contamination source, it is recommended 
that an integrated long-term hydrogeological and geochemical study of the 
soil, rocks, surface water should be undertaken.



 
 
 
 
 
 
 
 


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  Annexures         

      Annexure-I 

 Specifications for Drinking Water - (IS 10500: 2012)        
            

  
Requirement 

Permissible limit         

S. Substance or in the absence 
        

(Acceptable 
 

Remarks 
   

No. characteristic of alternate 
    

limit) 
        

  
Source 

        

           

Essential Characteristics           

1. Colour Hazen Units, 5 15 Extended to 15 only  if 
 max   toxic substances are not 
    suspected in absence of 
    alternate sources    

2. Odour Agreeable Agreeable 
a. test  cold  and  when     

    heated      

    b. test after several 
    dilutions     
        

3. Taste Agreeable Agreeable Test to be conducted 
    only after safety has 
    been established    

4. Turbidity (NTU) Max 1 5    -     
            

5. pH value 6.5 to 8.5 No relaxation    -     

6. Total hardness (mg/L, 200 600    
- 

    
 

CaCO3) Max. 
         

           

7. Iron (mg/L, Fe) Max 0.3 No relaxation Total concentration  of 
    manganese (as Mn) and 
    iron  (  as  Fe)  shall  not 
    exceed 0.3 mg/l    

8. Chlorides (as Cl) mg/L 250 1000    
- 

    
 

Max 
         

           

9. Free residual chlorine 0.2 1 To  be  applicable only 
 (mg/L), Min   when   water   is 
    chlorinated. Tested  at 
    consumer end. When 
    protection against viral 
    infection is required,  it 
    should  be  minimum  0.5 
    mg/L        

Desirable Characteristics           

10. Total dissolved solids, 500 2000    
- 

    
 mg/l, max          
           
            

11. Calcium  (mg/L, Ca) 75 200    
- 

    
 Max.          
           
            

12. Magnesium (mg/L, Mg) 30 100    

- 
    

 Max.          
            

13. Copper (mg/L, Cu) 0.05 1.5    
- 

    
 Max.          

           

14. Manganese (mg/L, Mn) 0.1 0.3 Total concentration  of 
 Max.   manganese (as Mn) and  
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Requirement 

Permissible limit    

S. Substance or in the absence 
   

(Acceptable 
 

Remarks 
 

No. characteristic of alternate 
  

limit) 
   

   
Source 

   

       

     iron (as Fe) shall not 
     exceed 0.3 mg/l  

15. Sulphate  (mg/L, SO4) 200 400 May be  extended upto 
 Max.    400 provided 
     Magnesium    (as Mg) 
     does not exceed 30  

16. Nitrate (mg/L, NO3) 45 No relaxation  

- 
 

 Max.      
       

17. Fluoride  (mg/L, F) Max. 1.0 1.5  
- 

 
       

       

18. Phenolic compounds 0.001 0.002  

- 
 

 (mg/L C6H5OH) Max.     
       

19. Mercury  (mg/L, Hg) 0.001 No Relaxation  

- 
 

 Max      
       

20. Cadium  (mg/L, Cd) 0.003 No Relaxation  

- 
 

 Max.      
       

21. Selenium  (mg/L, Se) 0.01 No Relaxation  
- 

 
 Max.      
       
       

22. Total Arsenic  (mg/L, 0.01 0.05  

- 
 

 As) Max.     
       

23. Cyanide  (mg/L, CN) 0.05 No Relaxation  
- 

 
 

Max. 
     

       

24. Lead (mg/L, Pb) 0.01 No Relaxation  
- 

 
 

Max. 
     

       

25. Zinc (mg/L, Zn) Max. 5 15  -  

26. 
Anionic detergents 0.2 1.0  

- 
 

(mg/L, MBAS) Max     
      

27. 
Total Chromium 0.05 No relaxation  

- 
 

(mg/L), Max.     
      

28. 
Polynuclear aromatic 0.0001 No relaxation    

hydrocarbons (mg/L,    -  
 PAH) Max.      

29. 
Mineral oil (mg/L) Max. 0.05 No relaxation  

- 
 

      
       

30. 
Pesticides (mg/L) Max. - No relaxation  

- 
 

      
       

Radioactive materials      

31. 
Alpha emitters Bq/L 0.1 No relaxation  

- 
 

Max.      
       

32. 
Beta emitters pci/L 1.0 No relaxation  

- 
 

Max.      
       

33. Alkalinity (mg/L) Max. 200 600  -  

34. 
Aluminium (mg/L, Al) 0.03 0.2  

- 
 

Max.      
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Requirement 

Permissible limit  

S. Substance or in the absence 
 

(Acceptable Remarks 
No. characteristic of alternate 

limit) 
 

  
Source 

 

    

35. Boron  (mg/L) Max. 0.5 1.0 -  
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Annexure-II 

Methods for Preservation and Analysis of Water Samples 

S. No. Parameter 
Units of 

Expression 

Preservative and 

Storage Condition 

Reference : APHA 21st Edition 

Methods 

Physical Parameters 

1.  Temperature 0C Analyze immediately 2550 – B: (Thermometer) 

2.  pH -- Analyze immediately 4500-H+ - B: (Electrode) 

3.  Conductivity µs/ms Refrigeration at 4OC 2510 – B: (Conductivity meter) 

4.  Total dissolved 

solids 

mg /L Refrigeration at 4OC 2540 – C: (dried at 1800C & 
gravimetric) 

5.  Total suspended 

solids 

mg /L Refrigeration at 4OC 2540 – D: (dried at 1030C-1050C & 
gravimetric) 

6.  Turbidity NTU Refrigerate and 

Analyze immediately 

2130 – B: (Nephelometric) 

Inorganic Parameters 

7.  Total alkalinity as CaCO3 mg/L Refrigerate and 

Analyze immediately 

2320 – B: (Titration) 

8.  Hardness as CaCO3 mg/L Add HNO3 to pH < 2 

and refrigerate 

2340 – C: (EDTA Titrimetric) 

9.  Chloride mg /L Not Required 4500-Cl- - B: (Argentometric) 

10.  Sulphate mg /L Refrigeration at 4OC 4500-SO4
-- - E: (Turbidimetric) 

11.  Fluoride mg /L Not Required 4500-F- - D: (SPADNS) 

12.  Sodium and 

potassium 

mg  /L Not Required 3500- K, Na-B: (Flame 
Photometric) 

Nutrient and Demand Parameter 

13.  Nitrate as NO3
- - N  

mg /L 

Refrigerate and analyze 

immediately 

4500-NO3
- B: (UV 

spectrophotometric) 

14.  Total Phosphate mg/L Refrigeration at 4OC 4500-P-D: (Stannous Chloride) 
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Photographs  
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ZLD technique in operation at Divis  
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