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Compliance to ToR 

Sl. 
No. 

Terms  of Reference  (TORs) for Unit  5 & 
6  of Kaiga provided by MoEF&CC

Compliance  in EIA report 

  

i.  

Purpose of the project, project proponents 
and brief description of the project i.e. 
name, size location of the project, its 
importance to the country and the region. 

Complied.  
 
Refer Chapter-1, Section 01.03 to 
01.05, Page 3 to 10. 

ii.  

Land description-plot/survey nos./village, 
tehsil, district, state & extent of the land.  

Complied.  
 
Refer Chapter-1, Section 01.04.02, 
Page 4. 

iii.  

Profile of the project proponents, name and 
address with e-mail id, phone/fax etc. of the 
implementing organization, organizational 
chart, project consultants etc. 

Complied.  
 
Refer Chapter-1, Section 01.03.02, 
Page 3. 

iv.  

Whether the project attracts the provisions 
of general conditions of EIA notification 
2006. If so, its applicability should be 
discussed in detail. 

Yes.  
 
Refer Chapter-1, Section 01.04.01, 
Page 4. 

v.  

The project proponent should confirm that 
the project meets the central/state/local 
environmental and standards applicable for 
the project 

Complied.  
 
The project meets the 
central/state/local environmental and 
standards. 

vi.  

Any litigation pending against the proposed 
project and/or any direction/order passed 
by any court of law against the project 
should be clearly mentioned with full details 
thereof, 

Nil.  
 
 To the best of our knowledge as on 
August 2018.  

vii.  

In case of expansion/modernization of the 
project, the environmental compliance 
status for the existing project should be 
explained. 

The proposed project is an expansion 
project. The recent EC compliance 
report is enclosed as Annexure-7 (b) 
in Volume II of EIA report.  

viii.  

Map specifying the project in the state, 
district, tehsil/taluk etc. Map of the project 
area including exclusion zone, sterilized 
zone and emergency planning zones from 
the boundary of the proposed/existing 
project area, delineating protected areas 
notified under the wildlife (Protection) Act, 
1972/critically polluted areas as notified by 
CPCB from time to time/notified eco 
sensitive areas/interstate boundaries and 
international boundaries.   

Complied.  
 
Refer Chapter-1, Fig. 01 – 02, Page 5.

ix.  

A map covering aerial distance of 15 km on 
the landward side from the proposed 
project boundary delineating environmental 
sensitive areas as specified in the no.9 (iii), 
Form 1 of EIA notification dated September 
14, 2006. 

Complied.  
 
Refer Chapter-1, Fig. 01 – 02, Page 5.
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Sl. 
No. 

Terms  of Reference  (TORs) for Unit  5 & 
6  of Kaiga provided by MoEF&CC 

Compliance  in EIA report 

x.  

Land use map of the study area to 1:25,000 
scale based on recent satellite imagery of 
the proposed area and 10 km from the 
proposed project boundary delineating the 
cropping pattern, wastelands, forest area 
and built-up areas, water bodies, human 
habitation and other surface features such 
as railway tracks, ports, airports, roads, NH, 
major industries etc. 

Complied.  
 
(i) For land use details refer Chapter-

3, section 03.04, Page 112 to 129. 
(ii) For railway tracks, ports, airports, 

roads, NH, major industries refer 
Chapter-2, Fig. 02 – 01, Page 21. 

xi.  

Site lay-out plan of the proposed 
development shall be submitted to a scale 
of 1:4000 clearly marking the lay-out of 
workshops, covered and uncovered storage 
yards, ware houses, roads, railway tracks, 
effluent disposal points, administrative and 
operational buildings, utilities, townships, 
green-belts etc. Boundaries of the proposed 
plant shall be shown therein with latitude 
and longitude. 

Complied.  
 
Refer Chapter-2, Fig. 02 – 03, Page 
23. The layout map in 1:4000 scale is 
enclosed in pouch of Volume I of EIA 
report.  

xii.  

Area drainage contour map of the project 
area and 2.5 km from the proposed project 
areas shall be clearly indicated. In case of 
any proposed diversion of 
nallah/canal/river, same shall also be 
shown in the map. 

Complied.  
 
Refer Chapter-3, Section 03.04.01, 
Fig. 03 – 05, Page 119. Chapter 4, 
Section 04.04.01.03, Fig. 04 - 01, Fig. 
04 - 02, Fig. 04 - 03 and Fig. 04 – 04, 
Page 314 to 320. 

xiii.  

Availability of land for the nuclear power 
plant without causing undue hardship to 
local habitat and their socio cultural and 
economic aspects is very important. Data 
on the land availability is to ascertained 
from local authorities, revenue records etc. 
Justification for the proposed quantum of 
land is to be given.  

Complied.  
 
The land is already in possession of 
NPCIL, the details are referred in 
Chapter-1, section 01.04.02, Page 4. 
Diversion of Forest Land  letter is 
enclosed as Annexure-05, Volume II 
of EIA report. 

xiv.  

Baseline data should be given on 
description of the existing situation of the 
land at the proposed project site including 
description of terrain slopes, coastal and 
inland topography, study of land use 
pattern, habitation, cropping pattern, forest 
cover, environmentally sensitive places etc. 
by employing remote sensing techniques (if 
available) and through secondary data 
sources. 

Complied.  
 
Refer Chapter-3, Section 03.04, Page 
112 to 129. 

xv.  

Soil data including type, classification, 
characteristics and properties are important 
for the design of structures at the proposed 
site and hence must be given due 
consideration. Changes in the parameters 
of soil may affect transplantation and 
vegetative growth, which in turn may 

Complied.  
 
Refer Chapter-3, Section 03.04.05, 
Page 141 to 147. 
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Sl. 
No. 

Terms  of Reference  (TORs) for Unit  5 & 
6  of Kaiga provided by MoEF&CC 

Compliance  in EIA report 

endanger the health of local habitat. Hence, 
baseline data of the soil for project area 
must be given. 

xvi.  

Meteorological data for at least 10 years 
covering the following should be included in 
the EIA report. The data should be from the 
nearest meteorological station and the 
current data should be collected from the 
proposed site. 

• Wind speed and direction 
• Rainfall 
• Temperature 
• Relative humidity 
• Barometric pressure

Complied.  
 
Refer Chapter-3, Section 03.05.01, 
Page 147 to 153. 

xvii.  

Baseline data of ground water including 
data of pH, dissolved solids, suspended 
solids, BOD, DO, coliform bacteria, oil, 
heavy metals is to be collected at least for 
one season. Usage of ground water in the 
plant is to indicated 

Complied.  
 
Refer Chapter-3, Section 03.06.02, 
Page 195 to 207. 

xviii.  

Baseline data on location of surface waters 
like lagoons, lakes, tidal inlets, streams 
rivers their details, present quality and their 
usage, if any, is to be indicated. Details of 
the water bodies in the project area should 
be described separately. Water quality is to 
be monitored for one season 

Complied.  
 
Refer Chapter-3, Section 03.06.01, 
Page 177 to 195.  

xix.  

Baseline data on bottom sediments and the 
associated bottom biota and other physical 
habitat, at the proposed project area and in 
the neighborhood areas has to be collected 
and analyzed. 

Complied.  
 
Refer Chapter-3, Section 03.09., Page 
265 to 292. 

xx.  

Baseline data shall be collected on 
chemical parameters in the open sea and 
near the proposed site to determine 
chemical characteristics in the marine 
environment such as sea water temp, BOD, 
DO, pH, TSS, etc. 

Not applicable.  
 
The proposed project site is located 
38 km away from sea front.  

xxi.  

Details on secondary data on the existing 
flora and fauna in the study area as well as 
15 km from its boundary, carried out by an 
university, institution under the relevant 
discipline (such as BSI, ZSI,WII etc.) shall 
be included in the list of flora and fauna 
along with classification as per schedule 
given in Wild Life Protection Act 1972 (for 
fauna) and in the Red Book Data (for flora) 
and a statement clearly specify whether the 
study area forms a part of the ecologically 
sensitive area or migratory corridor of any 

Complied.  
 
Refer Chapter-3, Section 03.08, Page 
213 to 265. 
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endangered fauna. 

xxii.  

Baseline data of ambient air parameters 
such as RSPM, NOx, SOx, CO, heavy 
metals and other harmful air pollutants 
along with gross beta, gross gamma 
radioactivity should be provided. This data 
is to be collected from a number of 
sampling stations in the emergency 
preparedness area. 

Complied.  
 
(i) For conventional parameters refer 

Chapter-3, Section 03.05.02, Page 
159 to 177.  

(ii) For radiological parameters refer 
Chapter-3, Section 03.10, Page 
292 to 304. 

xxiii.  

Following studies are required to be 
undertaken: 
 

• Studies identified at the public 
hearing and by other stake holders 
 

• Risk analysis and disaster 
management plan 
 
 

• Plan of action for conservation of 
natural resources like recycling of 
water 
 

• Detailed R&R plan with data on 
existing socio-economic status of 
the displaced population, site for the 
resettlement, alternative livelihood 
concerns/employment and 
rehabilitation of the displaced 
persons, civil and hosing amenities 
being offered and implementation 
schedule   

Complied.  
 
 
• For public hearing, refer Chapter-

7, Section 07.02. Page 446. 
 

• For risk analysis and DMP refer 
Chapter-7, Section 07.04, Page 
454 to 498. 

 
• For recycle of water refer Chapter-

2, Section 02.15.01, Page 95. 
 
 
• No R&R issues. For socio 

economic status refer Chapter-7, 
Section 07.03, Page 446 to 454. 

 

xxiv.  

Improvement in the physical infrastructure 
by way of addition of project infrastructure, 
ancillary, industries that may come on 
account of the project due to additional 
availability of electricity. 

Complied.  
 
Refer Chapter-1, Section 01.05, Page 
9 to 10. 

xxv.  

Improvement in the social infrastructure like 
roads, railways, townships, housing, water 
supply, drainage, educational institutions, 
hospitals, effluent, treatment plants, 
improved water disposal systems, improved 
environmental condition, improved ecology 
etc. 

Complied. 
  
Refer Chapter-8, Section 08.06, Page 
502 to 528.  

xxvi. 

Employment potential for skilled, semi-
skilled and unskilled labor both during 
construction and operational phases of the 
project with specific attention to 
employment potential of local population. 

Complied.  
 
Refer Chapter-2, Section 02.21, Page 
96.  and Chapter-8, Section 08.09, 
Page 504-505. 

xxvii.  Environmental Management Plan (EMP) Complied.  
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should include: 
• Summary of potential adverse 

impacts and recommended 
mitigation measures. 
 
 
 

• Allocation of resources and 
responsibilities for implementation. 
 

• Administrative and technical setup 
for the management of environment. 
 

• Institutional arrangements proposed 
with other 
organizations/Government 
authorities for effective 
implementation of environmental 
measures proposed in the EIA. 

 
• Environmental specifications for the 

contractors should contain adequate 
safeguards to ensure that 
management measures will not be 
compromised under adverse field 
conditions or time constraints.  

 
• Emergency preparedness manual 

shall be prepared for each NPP site 
which should also include plant 
emergency, site emergency and 
general emergency exercises and 
their periodicity. 

 
• Adverse impacts due to project 

from siting, design, construction 
and operation are identified and 
mitigation measures are given in 
Chapter-4.  

 
• Refer chapter-10, Section 10.04 

and 10.05, Page 531 to 538. 
 

• -do- 
 
 

• ESL is entrusted for radiological 
monitoring under the guidance of 
BARC which is a Govt. authority. 
Implementation measures are 
covered in Chapter-6, section 
06.02, Page 413 to 415. 

 
• Environmental specification for the 

contractors will be covered in the 
tender document and ensure that 
the Contractors comply with all the 
Environmental Specifications.  

 
 

• On/off site Emergency 
preparedness for NPP are covered 
in Chapter-7, section 07.06, Page 
475 to 498. 

xxviii.  Application of renewable energy/alternate 
energy, such as solar and wind energy may 
be described including solar water heating. 
Provide for conservation of resources, 
energy efficiency and use of renewable 
sources of energy in light of ECBC code. 

Complied.  
 
Refer Chapter-2, section 02.24.11 & 
02.24.12, Page 104 to 105. 

2 
Besides the above, the following points will 
also be followed:- 

 

a.  
In principal approval of the Nodal Ministry 
for the proposed capacity (no. of units and 
small size) should also be provided. 

Refer Annexure-2, Volume II of EIA 
report. 

b.  
All the information contained in various 
project documents should be rechecked 
and reconciled. 

Complied.  

c.  
All documents to be properly referenced 
with index, page numbers and continuous 
page numbering. 

Complied.  
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d.  

Where data are presented in the report 
especially in tables, the period in which the 
data were collected and the sources should 
indicated. 

Complied.  

e.  
Where the documents provided in a 
language other than English, an English 
translation should be provided.

Complied.  

 Permission from NBWL   
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Chapter-1 
Introduction 

 
01.01 PREFACE 
 

Nuclear Power Corporation of India Limited (NPCIL) is a public sector enterprise 
under the administrative control of Department of Atomic Energy (DAE), 
Government of India. NPCIL has developed comprehensive capability in design, 
construction, commissioning and Operation & Maintenance (O&M) of nuclear power 
reactors like Pressurized Heavy Water Reactors (PHWRs), Boiling Water Reactors 
(BWRs) and Light Water Reactors (LWRs). 
 
Presently, BWR at Tarapur, Maharashtra (TAPS 1&2), PHWR units at Rawatbhata, 
Rajasthan (RAPS-1 to 6), Kalpakkam, Tamil Nadu (MAPS-1&2), Narora, Uttar 
Pradesh (NAPS-1&2), Kakrapar, Gujarat (KAPS-1&2), Kaiga, Karnataka (KGS-1 to 
4), Tarapur, Maharashtra (TAPS-3&4) and LWR units at Kudankulam, Tamilnadu 
(KKNPS 1&2) are successfully in operation. Further, construction of two units of 
PHWR of 700 MWe each at Kakrapar, Gujarat (KAPP-3&4), Rawatbhata, Rajasthan 
(RAPP-7&8) and Gorakhpur Haryana Anu Vidhyut Pariyojna (GHAVP-1&2) and two 
units of LWR of 1000 MWe each at Kudankulam, Tamilnadu (KKNPP-3&4) are 
under progress. The existing NPCIL nuclear power plants and its operating sites in 
India are shown in Fig. 01 – 01. 
 
Erstwhile Ministry of Environment and Forest (MoEF) had accorded Environmental 
Clearance (EC) for setting up of six units (6 x 235 MWe capacity) vide the EC No:J-
14011/5/89-IA-I dated 10/01/1992 at Kaiga, Uttara Kannada district, Karnataka. The 
copy of EC is enclosed as Annexure-01 (Volume-II of EIA). Out of six units 
sanctioned, four units (Kaiga-1 to 4) of capacity 4 x 220 MWe were implemented by 
NPCIL and are in operation. 
 
In principle approval has been accorded by DAE/GoI vide approval No. 1/5(5) 2010-
power/9100 dated 17/08/2011 for enhancing the capacity of already sanctioned 
units of Kaiga 5 & 6 from 235 MWe each to 700 MWe, PHWRs at Kaiga site which 
remains to be implemented. A copy of the approval is enclosed as Annexure-02 
(Volume-II of EIA). The current proposal is to seek, Environmental Clearance (EC) 
in view of capacity enhancement of Unit 5 & 6, from 235 MWe to 700 MWe for 
which MoEF&CC already granted the EC during the year 1992.  
 
The proposed Kaiga 5&6 units are similar to 700 MWe PHWRs under construction 
at Kakrapar, Gujarat (KAPP-3&4), Rawathbhata, Rajasthan (RAPP-7&8) and 
Gorakhpur, Haryana (GHAVP-1&2) except a few site-specific changes. 

 
This Environmental Impact Assessment (EIA) report for Kaiga unit 5&6 has been 
prepared to obtain Environmental Clearance (EC).  
 

01.02 PURPOSE OF THE EIA REPORT 
 

In pursuance of requirements of EIA notification, dated 14.09.2006 new projects or 
expansion of any existing plant necessitates statutory prior environmental 
clearance, by preparing Environmental Impact Assessment (EIA) report. 
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Fig. 01 – 01 Existing NPCIL nuclear power plants and its operating sites in 
India  

This report has been prepared in accordance with the notifications and the Terms of 
Reference (ToR) issued by MoEF&CC vide their letter number F-No. J-
14011/1/2016-IA.I (N) dt. 6th September 2016. 
 
The study has been carried out up to 16 km radius from the proposed project site 
for conventional pollutants and up to 30 km radius for radiological pollutants.  

 
The objective of the EIA study is to take stock of the prevailing quality of 
environment, to assess the impacts of proposed industrial activity on environment 
including public and to plan appropriate environmental control measures to 
minimize adverse impacts and to maximize beneficial impacts. The above 

6x1000 MWe

GHAVP 1&2) 
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mentioned major objectives have been deliberated for EIA studies and sequenced 
as follows: 

 
• Collection of existing baseline data on environment 
• Assess the impacts due to the proposed project 
• Suggest pollution control and ameliorative measures to minimize the impact 
• Propose a suitable monitoring programme to assess the efficacy of the 

various adopted environmental control measures 
• Assess financial outlay for suggested environmental control measures 
• To obtain clearances from statutory authorities 
 

01.03 IDENTIFICATION OF THE PROJECT AND PROJECT PROPONENT 
 

01.03.01 The project  
 

NPCIL has intended to set up 2x700 MWe PHWRs at Kaiga in Uttara Kannada 
district of Karnataka state. The proposed units will be established in the area 
already under possession of NPCIL, Kaiga Generating Station (KGS).   

 
01.03.02 The project proponent 

 
Nuclear Power Corporation of India Limited (NPCIL), a Public Sector Enterprise 
under the administrative control of the Department of Atomic Energy (DAE), 
Government of India is the project proponent. NPCIL’s mission is ‘To develop 
nuclear power technology and to produce nuclear power as a safe, environmentally 
benign and economically viable source of electrical energy to meet the increasing 
electricity needs of the country.  
 
NPCIL is having well developed corporate environmental policy and organizational 
arrangement for its implementation, which are appended as Annexure-03 & 04 
(Volume-II of EIA) respectively. The address of the project proponent is as follows: 

 
Nuclear Power Corporation of India Limited,  
Nabhikya Urja Bhawan (NUB),  
Anushaktinagar, Mumbai 400094. 
Web Site: www.npcil.nic.in 

 
The address for correspondence is:  

 
Shri. A. K. Prasad  
Associate Director (PHWR-P) 
Nuclear Power Corporation of India Limited, 
C-2/2, Nabhikiya Urja Bhavan (NUB), 
Anushaktinagar, 
Mumbai Maharashtra 
Email: akprasad@npcil.co.in 
Telephone number: 022-25995080/022-25515858 
Fax number: 022-25995079 
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01.04 BRIEF DESCRIPTION OF NATURE, SIZE AND LOCATION OF PROJECT 
 

01.04.01 Nature 
 
As per the schedule of EIA Notification 2006, MoEF&CC the proposed nuclear 
power project at Kaiga falls under Sl. No. 1 (e) "Nuclear Power Project and 
Processing of Nuclear Fuel" of Category “A” and the construction of additional 
accommodations in the existing township at Mallapur-Virje is under Sl. No. 8 (b) 
which is Township and Area Development Projects.  
 

01.04.02 Size 
 

The proposed Kaiga 5&6 units will generate 2 x 700 MWe of electricity. A total of 
1665 hectare of land is under possession of NPCIL, out of which 829 hectare is 
submerged under Kadra reservoir. In the remaining 836 hectare, 665 hectare is 
forestland. A total of 120 hectare of forest land was diverted for setting up of six 
units at Kaiga site vide letter no. FFD 303 FGL 83 dated 19/02/1988 (Annexure-05 
Volume-II of EIA). In the 120 hectare of diverted forest land, Kaiga 1&2 and its 
common facilities occupies about 37.33 hectare. The unit 3&4 covers about 11.88 
hectare. In addition to the above, 16.7 hectare is utilized for switchyard, circulating 
water intake tunnel, approach roads, boundary walls and fencing. The balance of 
54.09 hectare forest land along with the land in possession of NPCIL will be utilised 
for setting Kaiga 5&6. 
 
The aforementioned forest land of 120 hectares falls in Block No. XXVI, 
compartment no 46,47 & 48 and the balance of 171 hectares of non forest land falls 
in survey no. of 6 to 14, 15-25, 43, 48-53, 69, 70, 71/2, 80, 81, 82, 84, 85 and 86 
respectively.  
 
Further, a township is already established in an area of about 95.91 hectare at 
Mallapur-Virje to cater the housing need of Kaiga Generating Station’s (KGS) 
employees. Out of which, 51.38 hectare is already utilized for township facilities and 
the remaining 44.53 hectare will be used for augmentation of residential 
accommodations which can accommodate about 789 employees of proposed unit 5 
& 6 of NPCIL.  
 

01.04.03 Location 
 

The project site and township of NPCIL is located at Kaiga and Mallapur-Virje 
village respectively in Uttara Kannada district of Karnataka state. The proposed 
project site is situated at about 3.5 km from Karwar-Illikal SH-6 and 16 km upstream 
of Kadra dam on the left bank of Kali river. The site is about 120 km and 140 km 
from Hubli and Goa airport respectively. The nearest railway station is Karwar at 
about 53 km from the project site.  

 
The proposed expansion units of 5&6 at Kaiga will be adjacent to the existing 
operating units 3 & 4 in Eastern direction. The longitude and the latitude of the 
proposed site is 740 26’ 40” E. and 140 51’ 20” N respectively. The location & 
topographical map of the project site and township, composite, satellite image of 
project site and township are shown in Fig. 01 – 02 to 01 – 05 respectively. 
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Fig. 01 – 02 Location and topographical map of project site and township 
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Fig. 01 – 03 Composite satellite imageries of project site and township 
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Fig. 01 – 04 Location of proposed project site on satellite image 
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Fig. 01 – 05 Proposed locations in existing township on satellite image 

Proposed 
location  

Latitude (N) Longitude (E) 

A 14053’48.28” N 74019’51.69”E 
B 14054’03.75” N 74020’27.55”E 
C 14053’41.93” N 74020’39.42”E 
D 14053’29.98” N 74019’47.07”E 
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01.05 IMPORTANCE OF PROJECT TO REGION/COUNTRY 
 

Requirement of energy is considered as one of the important and crucial factor for 
growth and development of our nation. Per capita electricity consumption is a major 
indicator of economic status of a country and an index of industrial prosperity. 

 
The development of the power sector in the country, since independence has been 
predominantly through thermal and hydro power plants. Power generation through 
nuclear power plant is one of the alternative source and need of the hour as the 
coal reserves are limited and hydro power plants have reached the maximum 
potential and stagnated. Hence, setting up of new nuclear power plants is inevitable 
to bridge the gap between demand and supply of electricity. 
 
Nuclear power is the fourth-largest source of electricity in the country after thermal, 
hydroelectric and renewable sources of electricity. As on June 2018, 22 numbers of 
nuclear reactors with a total power generation capacity of 6780 MWe including 
Rajasthan Atomic Power Station unit – 1 (RAPS-1) of 100 MWe which is under 
extended shutdown are in operation in India and the unit wise cumulative capacity 
of nuclear power plants in India are detailed in Table 01 - 01. 

 
Table 01 - 01 

Unit wise cumulative capacity of nuclear power plants in India 

Category of units Installed capacity (MWe) 
Cumulative 

Installed capacity 
(MWe) 

Tarapur (Unit 1 & 2) 2x160 320 
Tarapur (Unit 3 & 4) 2x540 1400 
Rajasthan (Unit 1 &  2) 1x100* + 1x200 1700 
Rajasthan (Unit 3 & 4) 2x220 2140 
Rajasthan (Unit 5 & 6) 2x220 2580 
Madras (Unit 1 and 2) 2x220 3020 
Narora (Unit 1 and 2) 2x220 3460 
Kakrapar (Unit 1 and 2) 2x220 3900 
Kaiga  (Unit 1 & 2) 2x220 4340 
Kaiga  (Unit 3 & 4) 2x220 4780 
Kudankulam (Unit 1& 2)  2x1000 6780 

*RAPS-1 is under extended shutdown 
 
Besides, the above operating nuclear power stations, nine reactors are presently 
under construction/commissioning stage. The details of reactors under 
construction/commissioning are referred in Table 01 – 02. If they are put into 
operation, the total installed capacity of Nuclear Power Plants of our country will be 
to the tune of 13480MWe. 
 

Table 01 - 02 
Reactors under construction/commissioning 

Category of units 
Capacity 

(MWe) 
Cumulative capacity 

(MWe) 
Kalpakkam (Bhavini Prototype Fast 
Breeder Reactor (PFBR)) 

1x500 7280 

Kakrapar (Unit 3 and 4) 2x700 8680 
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Category of units 
Capacity 

(MWe)
Cumulative capacity 

(MWe) 
Rajasthan (Unit 7 and 8) 2x700 10080 
Kudankulam (Unit 3 & 4) 2x1000 12080 
GHAVP (Unit 1 & 2) 2x700 13480 

 
Considering the increasing demand of electricity, NPCIL intends to install  
2 x 700 MWe PHWR based nuclear power project at Kaiga, Uttara Kannada district, 
Karnataka. NPCIL is well equipped to fulfill its role in the nation’s pursuit for higher 
growth and development.  

 
The industrial growth, in turn significantly contributes to economy of the nation and 
region as it generates employment and infrastructure. Hence, it is expected that the 
proposed Kaiga unit 5&6 will play an important role to the country as well as to the 
region.  
  

01.06 STATUTORY REQUIREMENTS 
 

01.06.01 Clearance for the proposed project 
 

Clearance for the proposed Kaiga atomic power project involves statutory 
clearances from: 

 
• Ministry of Environment, Forest and Climate Change (MoEF&CC) 
• Atomic Energy Regulatory Board (AERB) 

 
01.06.02 Environmental clearances from MoEF&CC 

 
In order to comply with the requirements of MoEF&CC, Government of India,  
NPCIL entrusted the preparation of “Environmental Impact Assessment report” to 
MECON Limited, including baseline data generation with respect to various 
environmental components viz. air, noise, water, land, radiological, biological and 
socio-economic studies including parameters of people’s perception and to evaluate 
and predict the potential impacts due to the proposed activities and to prepare 
appropriate Environment Management Plan (EMP). NPCIL had applied to 
MoEF&CC for ToR and presented the case before Environmental Appraisal 
Committee (EAC), of MoEF&CC on 12th August, 2016, based on which the ToR is 
accorded by MoEF&CC vide No. J-14011/1/2016-IA-I (N) dated 06/09/16 
(Annexure-06 Volume-II of EIA). 

 
01.06.03 Role of Atomic Energy Regulatory Board (AERB) in establishment of nuclear 

power project 
 

Since the inception of atomic energy programme in the country, importance has 
been given to the adoption and maintenance of high safety standards. In order to 
enforce safety standards, the Government of India constituted AERB in November 
1983. AERB is entrusted with the responsibilities for laying down safety standards 
and framing rules and regulations covering regulatory and safety functions 
envisaged under the Atomic Energy Act-1962. AERB has also been empowered as 
an enforcing agency in respect of implementation and monitoring aspects (including 
for industrial safety) of Factory Act – 1948.  
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While undertaking the activities of establishment and operation of nuclear power 
plant, the safety of workers, public and the environment is to be ensured, and this is 
achieved through compliance with the relevant provisions of the Atomic Energy Act-
1962. AERB has developed safety standards, codes, guides and manuals for 
nuclear facilities, covering all aspects such as siting, design, construction, 
operation, quality assurance, de-commissioning and regulation thereof. The details 
of the safety codes/guidelines are presented in Table 01 – 03 to 06. 
 

Table 01 - 03 
Safety codes/guides for regulation of nuclear and radiation facilities 
AERB safety 

code/Guide number 
Title 

AERB/NPP&RR/SG/G-1 
Consenting process for nuclear power plants and 
research reactors: documents submission, regulatory 
review and assessment of consent applications. 

AERB/NF/SG/G-2 

Consenting process for nuclear fuel cycle facilities and 
related industrial facilities other than nuclear power 
plants and research reactors: documents submission, 
regulatory review and assessment of consent 
applications. 

AERB/RF/SG/G-3  
(Vol. 1 to 4) 

Consenting process for radiation facilities: documents 
submission, regulatory review and assessment of 
consent applications.  

AERB/SG/G-4 
Regulatory inspection and enforcement in nuclear and 
radiation facilities. 

AERB/SG/G-5 
Role of regulatory body with respect to emergency 
response and preparedness at nuclear and radiation 
facilities. 

AERB/SG/G-6 
Codes, standards and guides to be prepared by the 
regulatory body for nuclear and radiation facilities. 

AERB/SG/G-7 
Regulatory consents for nuclear and radiation 
facilities: contents & format  

AERB/SG/G-8 
Criteria for regulation of health and safety of nuclear 
power plant personnel, the public and the environment

 
Table 01 - 04 

Safety codes/guides for nuclear power plant siting 
AERB safety 

code/Guide number 
Title 

AERB/NF/SC/S (Rev.1) Site evaluation of nuclear facilities 
AERB/NF/SG/S-1 Atmospheric dispersion and modeling 

AERB/SG/S-2 
Hydrological dispersion of radioactive materials in 
relation to nuclear power plant siting 

AERB/NF/SG/S-3 Extreme values of meteorological parameters 

AERB/SG/S-4 
Hydro-geological aspects of siting of nuclear power 
plants 

AERB/NF/SG/S-5 
Methodologies for environmental radiation dose 
assessments 

AERB/SG/S-6A 
Design basis flood for nuclear power plants on inland 
sites 

AERB/SG/S-6B 
Design basis flood for nuclear power plants at coastal 
sites 
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AERB safety 
code/Guide number 

Title 

AERB/SG/S-7 
Human induced events and establishment of design 
basis events 

AERB/NPP/SG/S-8 
Site considerations of nuclear power plants for off-site 
emergency preparedness

AERB/SG/S-9 
Population distribution and analysis in relation to siting 
of NPPs. 

AERB/NPP/SG/S-10 Quality assurance in siting of nuclear power plants 

AERB/SG/S-11 
Seismic studies and design basis ground motion for 
nuclear power plant sites 

 
Table 01 - 05 

Safety codes/guides for operation of nuclear power plants 
AERB safety 

code/Guide number 
Title 

AERB/NPP/SC/O 
(Rev.1) 

Nuclear power plant operation and certification 

AERB/SG/O-1 
Staffing, recruitment, training & qualification and 
certification of operating personnel of nuclear power 
plants 

AERB/SG/O-2 In-service inspection of nuclear power plants 

AERBSG/O-3 
Operational limits and conditions for nuclear power 
plants 

AERB/SG/O-4 
Commissioning procedures for pressurized heavy 
water reactor based nuclear power plants 

AERB/SG/O-5 
Radiation protection during operation of nuclear power 
plants 

AERB/SG/O-6 
Preparedness of the operating organization for 
handling emergencies at nuclear power plants 

AERB/SG/O-7 Maintenance of nuclear power plants 

AERB/SG/O-8 
Surveillance of items important to safety in nuclear 
power plants 

AERB/SG/O-9 
Management of nuclear power plants for safe 
operation           

AERB/SG/O-10A 
Core management and fuel handling of pressurized 
heavy water reactors 

AERB/SG/O-10B 
Core management and fuel handling in operation of 
boiling water reactors  

AERB/SG/O-11 
Management of radioactive waste arising from 
operation of pressurized heavy water reactor based 
nuclear power plants 

AERB/SG/O-12 
Renewal of authorization for operation of nuclear 
power plants 

AERB/SG/O-13 
Operational experience feedback on nuclear power 
plants 

AERB/SG/O-14 Life cycle management of nuclear power plants 
AERB/NF/SM/O-1 Probabilistic safety assessment guidelines   
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Table 01 - 06 
Safety codes/guides for quality assurance 

AERB safety 
code/Guide number 

Title 

AERB/NPP/SC/QA  
(Rev-1) 

Quality assurance in nuclear power plants 

AERB/SG/QA-1 
Quality assurance in the design of nuclear power 
plants 

AERB/SG/QA-2 
Quality assurance in procurement of items and 
services for nuclear power plants 

AERB/SG/QA-3 
Quality assurance in the manufacture of items for 
nuclear power plants 

AERB/SG/QA-4 
Quality assurance during site construction of nuclear 
power plants 

AERB/SG/QA-5 
Quality assurance during commissioning and 
operation of nuclear power plants 

AERB/NPP/SG/QA-6 
Establishing and implementing quality assurance 
programme for nuclear power plants 

AERB/NPP/SG/QA-7 
Assessment of implementation of quality assurance 
programme in nuclear power plants 

AERB/NPP/SG/QA-8 
Non-conformance control, corrective and preventive 
actions for nuclear power plants 

AERB/NPP/SG/QA-9 
Document control and records management for quality 
assurance in nuclear power plants 

 
Safety standards contain internationally accepted safety criteria for design, 
construction and operation of specific equipment, systems, structures and 
components of nuclear and radiation facilities. Safety codes are intended to 
establish objectives and to set minimum requirements that shall be fulfilled to 
provide adequate assurance for safety in nuclear and radiation facilities. 

 
AERB regulates the generation, treatment, handling, monitoring, disposal & safe 
storage of radioactive waste generated in a nuclear facility. 
 
The major stages of AERB’s consenting process for nuclear power plants are as 
follows: 

 
(a) Siting 
(b) Construction 
(c) Commissioning 
(d) Operation 
(e) De-commissioning 

 
Safety in siting, construction, commissioning and operation of the NPPs is regulated 
by AERB through regulatory actions including granting of consent for activities to 
the facility. Regulatory body performs its activities on the basis of its review and 
assessment. In general, a three-tier review process is followed by regulatory body 
before any major activity concerning nuclear power project/station is granted 
consent. 
 
The AERB also monitors the status of all statutory clearances. During submission 
and discussion on the documents with AERB, the status on stipulations on various 
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statuary clearances and its compliance reports are required to be apprised. While 
conducting regulatory inspection programme, the inspection team of AERB verifies 
the status of compliance of rules/stipulations at site. 

 
01.06.04 Siting consent from Atomic Energy Regulatory Board 

 
The process of site evaluation by AERB is based on the AERB safety code no. 
AERB/NF/SC/S (Rev.1) (Site evaluation of Nuclear Facilities). The safety code 
defines the criteria for evaluation of sites for nuclear power plant, effects of site 
characteristics on plant and impact of nuclear power plant on site. The main 
objective of this siting consent review of AERB is important from the point of view of 
safety, i.e. to ensure safe construction and operation of the nuclear power plant and 
to provide protection of the public and environment against the radiological impact 
resulting from unlikely event of release of radioactive materials during operation. 
The objective is achieved by ensuring: 

 
a) The risk to the nuclear power plant due to external events should not exceed 

the range of risk associated with accidents of internal origin. 
b) The possible radiological impact of a nuclear power plant on the environment 

should be acceptably low for normal operation & postulated accident 
conditions and within the stipulated criteria for radiological safety. 

 
For evaluating the suitability of the site to locate the nuclear power plant, the 
following major aspects are considered. 

 
i) Effect of external events (natural and human induced) on the plant 
ii) Effect of plant on environment and public  
iii) Implementation of emergency procedures particularly protective counter 

measures in the public domain. 
  

01.06.05 Other consents and authorizations 
 

The lists of consents/authorizations that have to be obtained and maintained for 
Kaiga 5&6 atomic power project are given in Table 01 - 07. 
 
These authorizations/consents shall be obtained prior to start of construction or 
before the actual occurrence of the activity. 
  

Table 01 - 07 
 List of consents/authorizations 

Sl. No. Aspect Legislation reference 
Issuing 

authority 

1 
Regulatory consent 
for siting 

Atomic Energy Act 1962 
and amendments thereof 

AERB 

2 

Regulatory consents 
for construction. 
• Excavation 
• First pour of 

concrete 
• Erection of major 

equipment 

Atomic Energy Act 1962 
and amendments thereof 

AERB 

3 Regulatory consents Atomic Energy Act 1962 AERB 
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Sl. No. Aspect Legislation reference 
Issuing 

authority
for commissioning and amendments thereof 

4 
Regulatory consents 
for operation 

Atomic Energy Act 1962 
and amendments thereof 

AERB 

5 
Regulatory consents 
for authorization for 
power generation. 

Section 6 of Factory Act-
1948 read in conjunction 
of Atomic Energy Act 
1962 and amendments 
thereof 

AERB 

6 
Authorization for 
storage and import of 
hazardous chemicals 

Manufacture, Storage & 
Import of Hazardous 
Chemicals Rule 1989 
(Amendment Rule 2000) 

MoEF&CC 

7 
Authorization for safe 
disposal of radioactive 
waste 

Atomic Energy Act 1962 
and amendments thereof 

AERB 

8 
Authorization for 
transfer/safe disposal 
of radioactive waste 

Atomic Energy Act 1962 
and amendments thereof 

AERB 

9 
Environmental 
clearance  

Environment Protection 
Act 1986/EIA Notification 
2006 and amendments 
thereof 

MoEF&CC 

10 
Authorization for 
storage and disposal 
of hazardous waste 

Hazardous and Other 
Waste (Management& 
Trans-boundary 
Movement) Rule-2016 
and amendments thereof 

State Pollution 
Control Board 

11 
 

Consent to Establish 
(CTE) and Consent to 
Operate (CTO) 
 
 

Air (Prevention & Control 
of Pollution) Act-1981 and 
amendments thereof 

State Pollution 
Control Board 
 

Water (Prevention & 
Control of Pollution) Act-
1974 as amended up to 
1978 and amendments 
thereof

12 

Bulk consumers of 
batteries returns as 
per Form VIII of 
batteries rules 2001 

Batteries (Handling and 
Management) Rule 2001 
and amendments thereof 

State Pollution 
Control Board 

13 

Maintain records of E-
waste generated in 
Form-II, by bulk 
consumers  

E-Waste Management 
Rules 2016 and 
amendments thereof 

State Pollution 
Control Board 

14 
License to import & 
export petroleum 

Petroleum Act1934 and 
amendments thereof 

Chief Controller 
of Explosives 

15 

License to store 
petroleum in tank or 
tanks in connection 
with pump out fit for 
filling motor 

-- 
Chief Controller 
of Explosives 
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Sl. No. Aspect Legislation reference 
Issuing 

authority
conveyances  

16 
License to store 
compressed gas in 
cylinders. 

Storage of Gas Cylinder 
Act-1981 and 
amendments thereof

Chief Controller 
of Explosives 

17 
Inspection of electrical 
installations 

Indian Electricity Act 
1910/1948 & Indian 
Electricity Rules 1956 and 
amendments thereof 

Central Electricity 
Authority. 

18 Lifts/Elevators 
State Lift and Escalator 
Rules and amendments 
thereof 

Chief Inspector, 
Energy 
Department. 

19 
Vehicle 
registration/‘PUC’ 

Motor Vehicle Act-1936 
and amendments thereof 

Regional 
Transport Officer. 

20 
Fixed & portable 
mobile/wireless hand 
sets 

-- 
Ministry of 
Communication. 

 
01.07 SCOPE OF THE EIA STUDY 

 
The Terms of Reference (ToR) for EIA study was issued by MoEF&CC vide their 
letter number F-No. J-14011/1/2016-IA.I (N) dt. 6th September 2016, enclosed as 
Annexure – 06 (Volume-II of EIA). The ToR is considered as a base and the 
scope of work of the report is developed in-line with the requirement of MoEF&CC 
EIA notification 2006. 
 

01.08 STRUCTURE OF THE REPORT 
 

This report contains information on the existing environment and evaluates the 
predicted environmental and socio-economic impacts of the proposed project. A 
detailed coverage of background environmental quality, pollution sources, 
anticipated environmental impacts (including socio-economic impacts) and 
mitigation measures, environmental monitoring programme, additional studies, 
project benefits, environmental monitoring plan and all related aspects are covered 
in this report. 
 
The structure of the EIA report has been made as per the requirements of 
Environmental Impact Assessment (EIA) Notification 2006 (S. O. 1533). The subject 
EIA report has been organized in two volumes viz. Volume I, which consists of main 
contents of the EIA&EMP studies, whereas the Volume II contains the special study 
reports (as Annexures) as carried out by various independent institutes/agencies 
and other supporting documents.  
 
EIA Volume I consist of the following: 
 
Content of the EIA report includes detailed descriptions covering all the elements 
stated under the scope of EIA. In addition, the report also covers: 

 
ü Compliance to ToR issued by MoEF&CC 
ü Executive summary of EIA 
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ü Brief descriptions of the models used to estimate the likely impacts on the 
environment, at appropriate places of this report 

 
This report also consists of three season baseline monitoring data, covering post 
monsoon, winter and summer seasons i.e. from October 2016 to May 2017. The 
EIA report is structured into the following chapters: 

 
1 Introduction 
2 Project Description 
3 Description of the Environment 
4 Anticipated Environmental Impacts and Mitigation Measures 
5 Analysis of Alternatives (Technology & site) 
6 Environmental Monitoring Program 
7 Additional studies 
8 Project Benefits 
9 Environmental Cost Benefit Analysis 

10 Environmental Management Plan 
11 Summary and Conclusions 
12 Disclosure of Consultants engaged 

 
EIA Volume II 
 
The Volume II contains special study reports from the Institutes/Agencies including 
supporting documents/Annexures of the Volume I (the main EIA study report) as 
presented below:  
 

Annexures Description 

Annexure-1 
Environmental Clearance of Kaiga Atomic Power Plant units 1&2 
(2X235 MWe); stage-II and units 3-6 (4X235 MWe) at Kaiga, Karnataka. 

Annexure-2 
In Principle’ Approval for sites and future nuclear power stations 
(Expansion at the existing site at Kaiga) 

Annexure-3 Corporate Environmental Policy of NPCIL 

Annexure-4 
Organizational arrangement for implementation of corporate 
environmental responsibility at NPCIL 

Annexure-5 
Diversion of forest land for setting up of Atomic Power Plant at Kaiga in 
Uttara Kannada district. 

Annexure-6 MoEF&CC approved ToR for Kaiga 5&6 with 2x700 MWe PHWRs 

Annexure-7 
a) Letter to RO, MoEFCC, Bengaluru for EC compliance report 
Certification  
b) EC compliance report for Kaiga 1 to 4  

Annexure-8 Water Assurance  letter from Government of Karnataka 

Annexure-9 
Pre-operational Environmental Radiological status at Kaiga site with 
respect to Kaiga 5&6 

Annexure-10 
a) Undertaking for dose and radiological release from Kaiga 5&6  
b) Public dose calculations for Kaiga 5&6 

Annexure-11 
BIS Certificate of IS/ISO 9001:2008 for Quality Management System 
(QMS) 

Annexure-12 
BIS Certificate of IS/ISO 14001:2004 for Environmental Management 
System (EMS) 

Annexure-13 
BIS Certificate of IS 18001:2007 for Occupational Health and Safety 
Management System (OHSMS) 

Annexure-14 Wildlife conservation plan for schedule-I species at Kaiga site 
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Annexures Description 
Annexure-15 Meteorological data (hourly) 
Annexure-16 Ambient air quality data during October 2016 to May 2017 
Annexure-17 Noise level monitoring during October 2016 to May 2017 
Annexure-18 Authenticated list of flora and fauna 

Annexure-19 
Acknowledgement for submission of online application for permission 
from NBWL 

Annexure-20 
Certificate of Karnatak University on the Aquatic Biodiversity Study of 
Sediments and associated bottom Biota and other physical habitat of 
Kadra Resevior and Kali nadi around Kaiga site. 

Annexure-21 Proceedings of public hearing 
Annexure-22 Public notice/advertisement of public hearing 
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03.04.04 Basic geotechnical information 
 

03.04.04.01 Geology of the Uttara Kannada district 
 
The Kaiga Hole nalla is fed by springs in the southern hill slopes. Massive outcrops 
of granite gneiss are present on the southern bank of the Kalinadi river around 
elevation of +20m. Hillocks located to the east and the northwest of the plant site 
expose highly weathered and lateritised bed rock granite gneiss). A few outcrops of 
granite gneiss are present along the Kaiga Hole. 
 
The sulphide occurrences are located in a triangular area (about 1.0 sq.km) on the 
steep northern flanks of Kaulal range of hills, starting from 11/3 to 11/4 furlong 
stones on the Mallapur-Idugundi road, apex of triangle 1.5 km south west of Kaiga.  
 
The plant site forms a part of the Peninsular Gneissic complex of Uttara Kannada 
district. These tonalitic gneisses (plagioclase or sodalime feldspars are greatly in 
excess of orthoclase or K feldspars) with age > 3000 million years form basement 
rock and are overlain by meta-sedimentary rocks (quartz schists, qtz-sericite schist 
and banded magnetite quartzite) and metavolcanics. The contact between the 
granite gneiss and metavolcanics is about 1 km south of Kaiga village. Granite 
gneisses are traversed by few basic dykes (delerites) and bodies of ultrabasic rock 
(pyroxenite, peridotite, gabbro and diorite). One such body also occurs within 4 to 5 
km south east of the site area.  
 
The overlying metasediments viz. quartz schist, quartz sericite schist and 
metavolcanics lie towards south of the granite gneisses. The metavolcanics suite of 
rocks comprises of sericite quartz 'phyllonite', amygdular basalt, tuffs, massive pink 
phyllite and talcose schist. 
 
The ultrabasic rocks are exposed near Berollimguda (14°46'N, 74°31'E), 
Suryakalayani hills (14°47'N, 74°47'E), attaining a width of about 6 km. They 
comprise of peridotites, pyroxenites, gabbros and diorites and occur as lensoid and 
elongated bodies disposed in enechelon fashion. The pyroxenite and gabbro 
members have been reported to be associated with low grade sulphide 
mineralization. 
 
The Kundani halla (14°45'N, 74° 20'E) shear fault, the suspected N-S fault along 
Balemane halla, and the fault displacements in green schists south of Varngadde 
village (14°52'N, 74°21'30"E) all lie within 3 to 8 km from the site. All these faults 
are of restricted length (<5 km) and are confined to the metasediments. 
 
The granite gneiss are essentially made up of quartz/feldspar and biotite with 
sericite. However, at the plant site wide variations ranging from coarse grained 
lencocratic granite to dark greenish grey hornblende granite gneiss, which may be 
attributed to migmatisation, have been observed. 
 
The stratigraphic sequence at the plant site has been worked out as follows from 
the top: 
 
ü Laterite and lateritic soil 
ü Younger dolerite intrusions 
ü Granite 
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ü Epidorite and ultra-basic intrusions 
ü Grey whack suite of rocks comprising metavolcanics and meta-

sediments including magnetite quartzite 
ü Amphibolite schist 
ü Gneissic granite 

The geology map of Uttara Kannada district is depicted in Fig. 03 - 15.  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: GSI 
Fig. 03 – 15 Geology map of Uttara Kannada district 

 
 

Project site 
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The geological succession of the region is as follows:  
 

 Lithology Group Age Nature and 
characteristics 

 
Alluvium  - - Cainozoic  

Soft 
unconsolidated 
sediments  

 

Laterite  - - Cainozoic 
Ferruginous and 
porus soft rock  

 

Basic dykes 
(Gabbro and 
dolerite) Younger 

intrusives  
 

 
Lower 
Proterozoic  

Hard and 
massive rock  

 

Granite (Karwar 
and Chandragutti 
granite) 

 

 

Mafic and 
ultramafic 
bodies; 
litaneferous 
magnitide bands 

Chitradura 
group  

Dharwar 
super 
group  

Archean to 
lower 
Proterozoic  

Moderately hard 
and foliated rock 

 

Argillite/phyllite 
and manganese 
ore and 
interbands of 
banded 
ferruginous chert   

Hard and 
banded rock  

 

Banded 
magnetite 
quartzite  

Hard and 
massive rock  

 

Orthoquartzite; 
limestone and 
dolomite  

Moderately hard 
rock  

 

Quartz – chlorite 
schist 
(Graywacke 
suite)  

Hard and 
banded rock  

------ Unconformity ----------------- --------------------- 

 

Banded 
magnetite 
quartzite  

Babapudan 
group   

Hard and 
banded rock 

 
Orthoquartzite 
and quartz- mica 
schist  

Hard and 
foliated rock 

 Metabasalt  
Hard and 
banded rock

------ Unconformity  ----------------- 
------------
----- 

--------------------- 

 
Granitic gneiss 
and migmatite; 
older granite  

Peninsular 
gneissic 
complex  

 
Hard and 
massive rock  
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03.04.04.02 Geotechnical investigation at site 
 
Borehole investigations and bed rock 

 
From the borehole data and subsequent excavation of the foundation for RB-1 or 
RB-2, it has been observed that the bed rock is available at the plant site at a depth 
of 9 to 13m from surface below soil cover and underlying laterite. The general 
vertical succession from the overburden upto basement rocks as encountered is 
given in Table 03 – 05. 

Table 03 – 05 
Borehole investigations and bed rock 

SI. No. 
of layer 
from top 

Thickness of 
layer (m) 

Depth of layer from top 
surface (m) Classification 

  Top Bottom  
I 0.3 to 0.5 0.0 - 0.5 Humus soil 
II 1.5 0.5 - 2.0 Top soil 
III 4 to 5 2.0 - 6 to 7 Hard laterite 
IV 3 to 4 6 to 7 - 9 to 11 Brownish white 

silty/sand soil 
V 3 to 4 9 to 

11 
- 12 to 

15 
Weathered rock 

VI -- Below 15  Fresh rock (Granite 
gneiss basics and 
ultra- basics) 

 
Granite gneiss and other rocks have undergone tectonic movements (in 
Precambrian times) as evidenced by metamorphic effects imprinted on the mineral 
assemblage. Generally, the rock granite gneiss is highly jointed due to which the 
core pieces are recovered in small length resulting in low Rock Quality Designation 
(RQD) and poor core recovery. Thin bands of chlorite schists are seen along 
foliation planes and intersection of joints in granites as well as along contacts of 
granite gneiss and basic rocks. Basic rocks at times show flaky orschistose 
characters due to metamorphism. Ultrabasic rocks, wherever met, are very hard 
and compact. 
 

03.04.04.03 Engineering geology 
 
Based on the sub surface investigations carried out for the units 3&4. The plate load 
tests indicated safe bearing capacity varying from 855 t/sq.m to 3131 t/sq.m. 
However, based on the IS code recommendations the safe bearing capacity of 165 
t/sq.m only was used in the design in case of weathered rock. On the other hand, 
cyclic plate load tests on hard rock indicate a safe bearing capacity varying from 
568 to 2700 t/sq.m. However, based on IS code the safe bearing capacity on hard 
rock was considered as 330 t/sq.m. The similar bearing capacity values are 
expected in Kaiga-5&6 plant area. 
 
The usual test like electrical resistivity, Standard Penetration Test (SPT), plate load 
tests etc. have been carried out and the results indicates suitability of nuclear 
reactors buildings.   
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03.04.04.04 Geomorphology of the region and study area  
 

The western segment of the district bordering the coastal line is made up of coastal 
plain covering with lateritic soil and lateritic plateau. Western Ghat hill ranges lying 
further east are presently seen as denudational hills, banded cherts and granitoids 
form structural hills and tors. The geomorphology of Uttara Kannada district and its 
study area is shown in Fig. 03 – 16 & 03 – 17 respectively. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Source: GSI 
Fig. 03 – 16 Geomorphological map of Uttara Kannada district 

 
From the geological and geomorphological details it can be ascertained the site has 
stable geological settings. 
 

03.04.04.05 Seismotectonics 
 

The site area lies in seismic zone III in the seismic zoning map of India (IS: 1893, 
2002).  The data on past earthquakes within a region of about 300 km radius from 
Kaiga 5&6 project, was studied from the three sources. 

 

Project site 
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  Fig. 03 - 17 Geomorphological map of the study area 
 
They are, seismotectonic atlas of India (GSI 2000), Indian Meteorological 
Department (IMD) and Karnataka Power Corporation Limited (KPCL) for a period 
spanning from 1826 to March 2002. The data, which are mostly of micro earthquake 
magnitude, are from the last mentioned source, i.e. KPCL. 
 
The study reveals that 23 events in total, out of which five events are historical i.e. 
prior to 1900, while the rest, barring an earthquake of 3.5 magnitudes that occurred 
on 4th November 1968, are recorded between 20.12.1980 and 7.7.1999. Of the 
latter, 14 events are recorded by the KPCL network and all are in micro earthquake 
magnitude range of < 3 magnitude except one. 
 
The Bellay earthquake of 1st April 1843 with its reported epicenter at 150 N & 760 E 
is the largest earthquake with magnitude 6.0 which occurred at about 270 km east 
of Kaiga 5&6 project. 
It is found from the data available with GSI that within a radius of 50 km around 
Kaiga 5&6 project, only one micro earthquake event of magnitude 2.61 was 
recorded with epicenter at about 42 km NNE of Kaiga 5&6 project, indicating this 
area to be ‘largely aseismic’. The Kaiga site, however, on the seismic zoning map of 
India (BIS: 1893-2002) falls just in zone-III close to the border with zone-II. 
 
The impounding of Kadra and Kodasalli reservoirs in late nineteen-eighties does not 
appear to have altered this ‘largely aseismic’ status of the terrain in the 
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neighborhood (considering 50 km radius) of Kaiga site. No spur in earthquake 
activity that could be attributed to the reservoir impounding is noticed from the 
available data. 
 
However, the Gauribidanur Seismic Array (GBA) data with respect to the micro 
earthquake tremors (magnitude < 3) could not be referred by geological survey of 
India. Hence, the assessment that the terrain in the 50 km radius neighborhoods 
around Kaiga site project is ‘largely aseismic’ is based on data from KPCL, IMD and 
SEISAT which includes the GBA data on events of magnitude > 3. The KPCL micro 
earthquake data is from a seismic network having five stations located at about 45 
km from Kaiga. 
 
Based on the geological studies of faults/lineaments conducted by GSI in the area 
around Kaiga site, it is concluded that there is no capable fault within 5 km radius of 
Kaiga site.  
 
Therefore, seismotectonically, Kaiga site is acceptable for locating unit 5&6 
considering the absence of a capable fault within 5 km of the Kaiga site. The 
seismic map of India is shown in Fig. 03 – 18. 
 

03.04.04.06 Geohydrology 
 

As explained in geology, Uttara Kannada district consists of hard rock formations of 
archaean complex characterised by a system of ridges and a plateau on the west. 
Laterites occur overlying the schist and granites, and alluvium along the rivers and 
lagoons of the coast. Main aquifers in the study area are the weathered and 
fractured zones of metavolcanics, meta-sedimentaries, granites, gneisses and 
laterites. The alluvial patches are found along the major stream courses. Since, the 
hard rocks in the area do not posses primary porosity, the secondary structures like 
joints, fissures and faults present in this formation act as porous media. It generally 
constitutes about 3% of the volume of formation to facilitate storage of ground 
water. 
 
The phreatic zone generally occurs within the depth range of 3 to 30 mbgl. The 
fracture zones occur at various depth zones within the depth of 185 mbgl. It is 
observed that the water bearing characteristics of schistose rocks are more or less 
similar to that of gneisses and granites. But the weathered zones of schists may not 
yield as granites and gneisses because of their compact and fine grained nature. 
Alluvium occurs along the river banks in a few meters to 14m thickness. Ground 
water in the above aquifer system generally occurs under unconfined and semi-
confined conditions. 
 
In the shallower zones it exists under phreatic conditions and in the deeper zones it 
exists under semi-confined conditions. The ground water is generally being 
exploited from the depth ranges from 3 to 31 mbgl through dug wells and upto 200 
mbgl through bore wells. The hilly tracks have thin weathered covers and the valley 
portions have thicker weathered zones. The geohydrological map of the Uttara 
Kannada district with specific yield is shown in Fig. 03 – 19. 
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Source: IS 1893:2002 

Fig. 03 – 18 Seismic map of India 
 
Hydrogeological studies at Kaiga once during monitoring period i.e. November 2016 

 
During baseline data generation, the hydrogeological studies were also conducted 
within 16 km radius of the study area by MECON. Dug wells and bore wells have 
been identified within the study area and groundwater levels were measured. About 
35 wells were inventoried and the water levels were measured to understand the 
characteristics of aquifers. The hydrogeological details of the measured wells 
around the Kaiga project site are shown in the Table 03 – 06 and the location of 
inventoried wells measured within 16 km radius is shown in Fig. 03 - 20. From the 
measured levels it is evident that shallow groundwater is available at 0.05 mbgl at 
Virje while the deepest is recorded at Vijralli which is 15.12 mbgl. This is located in 
the southeast direction from the project site. 

 

Project site 
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Source: GSI 
Fig. 03 – 19 Geohydrological map of the Uttara Kannada district with specific 

yield 
 
 

Project site 
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Table 03 – 06 
Hydrogeological details of the measured wells around the Kaiga project site 

Sl. No. Name of the village Distance from 
project site (km) 

Direction from 
project site 

Ground level with 
respect to MSL in (m) 

Ground water table w.r.t 
MSL (m) 

Depth of the ground water 
table with respect to 

ground level (m) 

1 
Mallapur  
(Hindu wada) 

14 WWN 13 7.16 5.84 

2 
Mallapur  
(Christian wada) 

13 WWN  16 14.70 1.3 

3 
Mallapur 
(Muslim wada) 

13 WWN 14 13.27 0.73 

4 Kurnipet (1) 11 WWN 12 11.64 0.36 
5 Kurnipet (2) 10.5 WNW 14 12.43 1.57 
6 Kurnipet (3) 10.5 WNW 16 14.13 1.87 
7 Kadra (1) 10.5 WNW 21 18.98 2.02 
8 Kadra (2) 10.7 NW 18 16.35 1.65 
9 Kadra (3) 10.8 NW 22 18.00 4.0 

10 Balemane (1) 3.9 N 47 46.89 0.11 

11 Balemane (2) 5.7 N 49 48.58 0.42 
12 Sulegiri (1) 9.4 NE 55 54.64 0.36 
13 Sulegiri (2) 9 NE 54 51.80 2.2 
14 Sulegiri (3) 9.5 NE 74 73.75 0.25 
15 Sulegiri (4) 9.4 NE 54 52.74 2.26 
16 Virje (1) 9.4 W 41 40.80 0.2 
17 Virje (2) 9.4 W 48 47.95 0.05 
18 Virje (3) 9 W 46 45.59 0.41 
19 Kuchegar (1) 6.7 W 72 69.43 2.57 

20 Kuchegar (2) 6.5 W 76 74.91 1.09 
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Sl. No. Name of the village Distance from 
project site (km) 

Direction from 
project site 

Ground level with 
respect to MSL in (m) 

Ground water table w.r.t 
MSL (m) 

Depth of the ground water 
table with respect to 

ground level (m) 

21 Kuchegar (3) 6.5 W 45 44.20 0.8 
22 Hartuga (1) 3.6 WWS 44 40.85 3.15 
23 Hartuga (2) 3.5 WWS 50 43.75 6.25 
24 Hartuga (3) 3.2 WWS 48 46.9 1.1 

25 Bare (1) 7.5 SE 472 469.15 2.85 

26 Bare (2) 7.7 SE 473 471.30 1.7 

27 Bare (3) 7.7 SE 467 466.19 0.81 

28 Malvalli (1) 10 SE 438 429.66 8.34 

29 Malvalli (2) 10 SE 452 451.74 0.26 

30 Vagali  10 SE 456 454.63 1.37 

31 Basal (1) 12 E 489 488.87 0.13 

32 Basal (2) 12 E 492 487.15 4.85 

33 Basal (3) 12.2 E 476 475.40 0.6 

34 Vajralli (1) 15 EEN 413 397.88 15.12 

35 Vajralli (2) 15 EEN 416 409.27 6.73 
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Fig. 03 – 20 Location of inventoried wells within 16 km radius 

 
All the measured wells are spread over high and low elevations the topographic 
slope is towards east to west in the watershed. 
 

03.04.05 Soil quality  
 

To assess the physical, exchangeable cation capacity, heavy metals and major 
nutrients of the soils within the study area, samples have been collected at eight 
representative locations once during the monitoring period. The soil sampling 
locations along with other details like direction, distance, type of land are given in 
Table 03 – 07 (a) and sampling locations are shown in Fig. 03 – 21.  
 

Table 03 – 07 (a) 
Soil sampling locations 

Station 
code Location Type of 

land 
Direction 

Distance 
from site 

(km) 
Co-ordinates 

S1 
NPCIL 
Township, 
Mallapur 

Residential WNW 13 
14054’07.39”N 
74020’25.33”E 

S2 Virje Agricultural WNW 9.4 
14052’53.85”N 
74021’12.44”E 

S3 Kuchegar Agricultural WNW 6.5 
14051’39.83”N 
74022’39.33”E 

16 km 

Toposheet no. 48J5, 
J6, J9 & J10 
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Station 
code Location Type of 

land 
Direction 

Distance 
from site 

(km) 
Co-ordinates 

S4 Hartuga Agricultural W 3.6 
14051’10.60”N 
74024’24.43”E 

S5 
Kaiga plant 
site 

Industrial  - - 
14052’04.74”N 
74026’24.25”E 

S6 Balmane Agricultural N 4.4 
14054’04.61”N 
74026’17.12”E 

S7 Harur Agricultural SE 5.1 
14049’40.34”N 
74028’09.04”E 

S8 Basal Forest  E 12 
14052’13.78”N 
74033’02.79”E 

 
At each location, a kilogram of homogenized soil samples were collected from the 
levels between the ground surfaces to a depth 30 - 50 cm. Each sample was 
crushed by mortar and pestle, sieved through 10-mesh size, and preserved for 
analysis. The physico chemical analytical results of the soil samples are given in 
Table 03 – 07 (b) to Table 03 - 10. 
 

Table 03 – 07 (b) 
Physical characteristics of soil 

Station Bulk density 
(kg/cm3) Type Colour 

Water 
holding 
capacity 

(%) 
pH EC 

(μS/cm)

S1 1.4 Loamy sand Brown 28 5.45 24 

S2 1.48 Loamy 
Yellowish 

brown  
33 4.70 215 

S3 1.29 Loamy sand 
Brownish 

yellow  
27 4.65 35 

S4 1.42 Sandy loam Brown 27 4.46 15

S5 1.22 Sandy loam 
Brownish 

black  
30 5.50 36 

S6 1.52 Loamy 
Greyish 
brown  

32 4.74 19 

S7 1.16 Sandy loam Brown  32 4.81 13 

S8 1.14 Sandy loam
Reddish 
brown  

29 4.70 18 

 
From the results of the soil samples, it is observed that the type of soil is loamy-
sand. It indicates that soil is suitable for agriculture and plantations.   
 
Electrical Conductivity (EC) is a measure of the soluble salts and ionic activity in the 
soil. The EC ranges from 13 to 215 µS/cm. Soil pH plays an important role in the 
availability of nutrients. Soil microbial activity is also dependent on pH. In the study 
area the soil pH is observed to be acidic, ranges from 4.46 to 5.5. 
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Table 03 - 21 
Summarised ambient air quality of winter season 2017 for PM10, PM2.5, SO2 and NOX 

 Concentration in (µg/m3) 
Norms for    
industrial, 

residential &  other 
areas and 

Ecological sensitive 
area (24 hours) 

PM10 PM2.5 
 

SO2 
 

NOx 

100 60 80 
 80 

Monitoring 
location Min. Max. Avg. Min. Max. Avg. Min. Max. Avg. Min. Max. Avg. 

NPCIL Township, 
Mallapur (A1) 

36 65 50.95 20 37 26.50 4.2 8.8 6.26 10.4 17.3 14.22 

Virje (A2) 40 68 57.95 20 40 31.60 4.7 15.4 7.83 10.1 12.3 11.0 
Kuchegar (A3) 31 61 41.54 18 34 23.30 4.2 10.5 6.53 <10 13.1 12.0 
Hartuge (A4) 31 69 47.45 16 44 26.25 4.3 10.5 6.28 10.6 13.0 11.80 
Kaiga plant site (A5) 34 71 49.29 16 43 26.08 4.0 7.6 5.28 10.0 13.6 11.46 
Harur (A6) 33 68 48.37 17 38 26.50 4.3 12.6 7.43 10.5 17.1 13.0 
Basal (A7) 33 70 50.66 18 38 27.62 4.0 15.4 6.91 10.6 11.8 11.28 
Balemane  (A8) 32 66 52.37 20 40 28.41 4.3 10.1 6.28 10.0 12.2 11.26 
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Table 03 - 22 
Summarised ambient air quality of winter season 2017 for CO, lead, arsenic and nickel  

 Concentration 

Monitoring 
location 

CO (8 hour average)  Lead (24 hour) 
 

Arsenic (24 hour) 
 

Nickel (24 hour) 

Min. Max. Avg. Min. Max. Avg. Min. Max. Avg. Min. Max. Avg. 
NPCIL Township, 
Mallapur (A1) 

204 986 499 0.006 0.07 0.047 <2 2 - <0.63 12 - 

Virje (A2) 162 896 439 0.006 0.093 0.048 <2 6 - <0.63 6 - 
Kuchegar (A3) 143 634 464 0.014 0.121 0.059 <2 6 - <0.63 7 - 
Hartuge (A4) 155 934 478 0.019 0.109 0.071 <2 4 - <0.63 19 - 
Kaiga plant site (A5) 362 1518 851 0.018 0.084 0.060 <2 5 - <0.63 10 - 
Harur (A6) 188 669 449 0.044 0.170 0.102 <2 5 - <0.63 10 - 
Basal (A7) 174 959 592 0.039 0.104 0.064 <2 <2 - <0.63 2 - 
Balemane  (A8) 148 1459 596 <0.001 0.131 0.052 <2 5 - <0.63 12 - 

Norms  4000 μg/m3 1 μg/m3 6 ng/m3 20 ng/m3 
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AAQ1 AAQ2 AAQ3 AAQ4 AAQ5 AAQ6 AAQ7 AAQ8
Min 36 40 31 31 34 33 33 32

Max 65 68 61 69 71 68 70 66

Permissible Limit 100 100 100 100 100 100 100 100
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Fig. 03 - 39 Winter season 2017 for PM10 in µg/m3

 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 - 40 Winter season 2017 for PM2.5 in µg/m3
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 - 41 Winter season 2017 for SO2 in µg/m3
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AAQ1 AAQ2 AAQ3 AAQ4 AAQ5 AAQ6 AAQ7 AAQ8
Min 10.4 10.1 9.9 10.6 10 10.5 10.6 10

Max 17.3 12.3 13.1 13 13.6 17.1 11.8 12.2

Permissible Limit 80 80 80 80 80 80 80 80
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AAQ1 AAQ2 AAQ3 AAQ4 AAQ5 AAQ6 AAQ7 AAQ8
Min 0.006 0.006 0.014 0.019 0.018 0.044 0.039 0.001

Max 0.07 0.093 0.121 0.109 0.084 0.17 0.104 0.131

Permissible Limit 1 1 1 1 1 1 1 1
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Min Max Permissible Limit

AAQ1 AAQ2 AAQ3 AAQ4 AAQ5 AAQ6 AAQ7 AAQ8
Min 288 221 218 219 468 315 252 308

Max 761 676 828 960 1548 811 1162 1021

Permissible Limit 4000 4000 4000 4000 4000 4000 4000 4000
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Fig. 03 - 42 Winter season 2017 for NOx in µg/m3
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 - 43 Winter season 2017 for CO in µg/m3
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 03 - 44 Winter season 2017 for Pb in µg/m3
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AAQ1 AAQ2 AAQ3 AAQ4 AAQ5 AAQ6 AAQ7 AAQ8
Min 1.9 1.9 1.9 1.9 1.9 1.9 1.8 1.9

Max 2 6 6 4 5 5 1.9 5

Permissible Limit 6 6 6 6 6 6 6 6
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AAQ1 AAQ2 AAQ3 AAQ4 AAQ5 AAQ6 AAQ7 AAQ8
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Max 12 6 7 19 10 10 2 12

Permissible Limit 20 20 20 20 20 20 20 20
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Fig. 03 - 45 Winter season 2017 for As in ng/m3 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 - 46 Winter season 2017 for Ni in ng/m3 
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Table 03 - 23 
Summarised ambient air quality of summer season 2017 for PM10, PM2.5, SO2 and NOX 

 Concentration in (µg/m3) 
Norms for    
industrial, 

residential &  other 
areas and  

Ecological sensitive 
area (24 hours) 

PM10 PM2.5 
 

SO2 
 

NOx 

100 60 80 
 80 

Monitoring 
location Min. Max. Avg. Min. Max. Avg. Min. Max. Avg. Min. Max. Avg. 

NPCIL Township, 
Mallapur (A1) 

41 70 60 18 48 31 5.2 13.8 10.1 <10 12.5 <10 

Virje (A2) 35 68 54 24 41 32 <4.0 14.7 9.8 10.5 23.2 14.4 
Kuchegar (A3) 36 69 48 16 38 26 4.7 9.7 6.8 <10 6.8 <10 
Hartuge (A4) 36 64 49 16 39 26 <4.0 8.1 5.9 <10 10.8 <10 
Kaiga plant site (A5) 30 63 44 15 34 24 5.2 15.8 10.7 <10 16.5 12.7 
Harur (A6) 37 69 52 20 44 30 <4.0 9.5 5.0 <10 13.2 <10 
Basal (A7) 34 68 47 15 39 27 <4.0 9.3 6.5 <10 13.0 <10 
Balemane  (A8) 30 69 49 16 45 28 <4.0 11.8 5.9 <10 11.7 <10 

 
 
 
 
 
 
 
 
 
 
 



 

ENVIRONMENTAL IMPACT ASSESSMENT REPORT FOR 
2 X 700 MWe PHWR ATOMIC POWER PROJECT AT KAIGA AND RESIDENTIAL 

TOWNSHIP AT MALLAPUR-VIRJE 
 

 

 Page 174 
Chapter 3: Description of Environment 

 

Table 03 - 24 
Summarised ambient air quality of summer season 2017 for CO, Lead, Arsenic and Nickel  

 Concentration 

Monitoring 
location 

CO (8 hour average)  Lead (24 hour) 
 

Arsenic (24 hour) 
 

Nickel (24 hour) 

Min. Max. Avg. Min. Max. Avg. Min. Max. Avg. Min. Max. Avg. 
NPCIL Township, 
Mallapur (A1) 

288 761 441 0.042 0.160 0.095 <2 <2 <2 1.3 18.1 8.3 

Virje (A2) 221 676 402 0.032 0.158 0.085 <2 <2 <2 0.7 13.6 3.9 
Kuchegar (A3) 218 828 472 0.012 0.219 0.100 <2 <2 <2 0.7 15.8 4.1 
Hartuge (A4) 219 960 494 0.031 0.292 0.100 <2 <2 <2 1.2 16.6 6.8 
Kaiga plant site (A5) 468 1548 988 0.048 0.162 0.095 <2 <2 <2 0.0 12.5 4.4 
Harur (A6) 315 811 467 0.081 0.341 0.188 <2 <2 <2 0.1 17.5 5.9 
Basal (A7) 252 1162 647 0.046 0.222 0.117 <2 <2 <2 0.9 7.8 3.6 
Balemane  (A8) 308 1021 579 0.053 0.265 0.125 <2 <2 <2 0.9 18.2 8.3 

Norms  4000 μg/m3 1 μg/m3 6 ng/m3 20 ng/m3 
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AAQ1 AAQ2 AAQ3 AAQ4 AAQ5 AAQ6 AAQ7 AAQ8
Min 36 40 31 31 34 33 33 32

Max 65 68 61 69 71 68 70 66

Permissible Limit 100 100 100 100 100 100 100 100
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Fig. 03 - 47 Summer season 2017 for PM10 in µg/m3
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 - 48 Summer season 2017 for PM2.5 in µg/m3
 

 
 

 

 

 

 

 

 

 

 

 

 

 
 
 

 
Fig. 03 - 49 Summer season 2017 for SO2 in µg/m3
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AAQ1 AAQ2 AAQ3 AAQ4 AAQ5 AAQ6 AAQ7 AAQ8
Min 9.9 10.5 9.8 9.9 9.8 9.9 9.9 9.8

Max 12.5 23.2 6.8 10.8 16.5 13.2 13 11.7

Permissible Limit 80 80 80 80 80 80 80 80
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Max 761 676 828 960 1548 811 1162 1021

Permissible Limit 4000 4000 4000 4000 4000 4000 4000 4000

0
500

1000
1500
2000
2500
3000
3500
4000

Min Max Permissible Limit

AAQ1 AAQ2 AAQ3 AAQ4 AAQ5 AAQ6 AAQ7 AAQ8
Min 0.042 0.032 0.012 0.031 0.048 0.081 0.046 0.053
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Fig. 03 - 50 Summer season 2017 for NOx in µg/m3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 03 - 51 Summer season 2017 for CO in µg/m3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 03 - 52 Summer season 2017 for Pb in µg/m3
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AAQ1 AAQ2 AAQ3 AAQ4 AAQ5 AAQ6 AAQ7 AAQ8
Min 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8

Max 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9

Permissible Limit 6 6 6 6 6 6 6 6
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Max 18.1 13.6 15.8 16.6 12.5 17.5 7.8 18.2

Permissible Limit 20 20 20 20 20 20 20 20
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Fig. 03 - 53 Summer season 2017 for As in ng/m3 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 - 54 Summer season 2017 for Ni in ng/m3 
 
03.06 WATER ENVIRONMENT 

 
Various uses of water were taken into account while planning for water quality 
survey. Surface and groundwater sources in the study area are used for domestic 
consumption, hydro power electricity and minor agriculture. Kadra dam is located at 
about 16  km from project site. The water is mainly used for hydro power generation 
and domestic consumption. Some of the back water sources of Kadra dam are 
used for agriculture. Suitable sampling stations for surface water and groundwater 
sources have been identified and detailed below.  

 
03.06.01 Surface water quality 

  
As stated earlier, the study area is mostly covered by dense forest. The only 
surface water source identified is Kalinadi which is flowing towards west coast. 
Other than Kalinadi no other ponds/lakes have been identified within the study area. 
Kadra dam is built on the Kalinadi and located about 16 km from the plant site. A 
total of 6 surface water sampling locations, listed in Table 03 - 25, were selected for 
sampling covering up and downstream of the project site & township. The surface 
sampling locations are shown in Fig. 03 - 55. 
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Table 03 - 25 
Surface water sampling locations 

 

Sample 
No. Location 

Direction 
from the 

site 

Distance 
from the 

proposed 
site in km 

Co-ordinates 

SW1 
Up stream of plant 
from Kalinadi 

N 0.8 
14052’22.60” N 
74026’16.35”E 

SW2 
Down stream of plant 
from Kalinadi 

W 2.5 
14051’36.26” N 
74025’15.64”E 

SW3 
Surface water from 
Kalinadi near 
Hinduwada 

WNW 14 
14054’11.59” N 
74018’56.21”E 

SW4 
Surface stream at 
Kuchegar 

WNW 6.5 
14051’29.30” N 
74022’26.14”E 

SW5 
Surface stream at 
Hartuge 

W 3.6 
14051’12.11” N 
74024’31.61”E 

SW6 
Surface Water from 
Kadra Dam 

NW 8.6 
14054’48.10” N 
74022’25.905”E 

 
To assess physical, chemical and bacteriological characteristics of surface water in 
the study area, samples were collected from the above locations once in each 
season i.e. post monsoon 2016, winter and summer 2017.  
 
Samples have been collected and are tested for in-situ parameters like pH and 
dissolved oxygen at the time of collection and the samples have been preserved 
with the addition of nitric acid for testing metal constituents at the laboratory. The 
collected samples were analyzed in accordance with Indian standards and the 
results have been compared with water quality criteria of CPCB as given in  
Table 03 - 26. 
  
Analytical results, shown in Table 03 – 27, 03 – 28 and 03 – 29 represents the 
results of surface water during post monsoon 2016, winter 2017 and summer 2017 
respectively. From the above tables, it is evident that all the parameters are well 
within the norms of Class C. Histogram representation of surface water quality as 
per CPCB are shown in Fig. 03 – 56 to 03 – 67. 
 

Table 03 - 26 
Water quality criteria as per Central Pollution Control Board 

Parameters Class A Class B Class C Class D Class E 
1. pH 6.5–8.5 6.5–8.5 6.0-9.0 6.5–8.5 6.5–8.5 
2. Dissolved oxygen, mg/l, min 6 5 4 4 - 
3. BOD, 5 days at 20° C, max 2 3 3 - - 
4. Total coliform, MPN/100 ml, 

max 
50 500 5000 - - 

5. Free ammonia (as N), mg/l, 
max 

- - - 1.2 - 

6. Electrical conductivity, 
μmhos/cm, max 

- - - - 2250 

7. Sodium absorption ratio, max. - - - - 26 
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Parameters Class A Class B Class C Class D Class E 
8. Boron (as B), mg/l, max.  - - - - 2 

Class A: Drinking water source without conventional treatment but after disinfection 
Class B: Outdoor bathing (organised) 
Class C: Drinking water source after conventional treatment and after disinfection 
Class D: Propagation of Wild life and Fisheries 
Class E: Irrigation, Industrial Cooling, and Controlled Waste Disposal 
Below E: Not meeting A, B, C, D & E Criteria 

 
Results: 

 
Based on above deliberations these surface water can be used as drinking water 
source after conventional treatment and after disinfection. 
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Fig. 03 – 55 Surface water sampling locations (A1 map is enclosed in pouch) 

SW-3 

SW-4

SW-5

SW-1
SW-2

SW-6
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Table 03 – 27 
Analytical results of surface water sample (Post monsoon 2016) 

Sl. 
No. Parameters 

Location of water samples (Post monsoon 2016) 
Up stream  

of plant 
from 

Kalinadi 
(SW-1) 

Down stream  
of plant from 

Kalinadi  
(SW-2) 

Surface water 
from Kalinadi 

near 
Hinduwada 

(SW-3) 

Surface 
stream at 
Kuchegar 

(SW-4) 

Surface 
stream at 
Hartuge  
(SW-5) 

Surface 
stream at 

Kadra dam 
(SW-6) 

19.12.2016 19.12.12016 22.12.12016 22.12.12016 22.12.12016 22.12.12016 

1 Colour, Hazen Units. <5 <5 <5 <5 <5 <5 
2 Odour Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 
3 pH value 7.5 8.0 8 7.5 7 8 
4 Taste Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 
5 Turbidity, NTU, Max. <1 <1 <1 <1 <1 <1 

6 
Total Dissolved Solids, 
mg/l, max. 

119 78 784 102 62 82 

7 Aluminium (as Al ), mg/l 0.29 0.01 0.11 0.07 0.14 0.23 

8 
Boron (as B),  
mg/l, max. 

0.46 0.06 0.11 0.23 <0.05 0.15 

9 
Calcium (as Ca),  
mg/l, max. 

8 5 16 3 3 6 

10 
Chloride (as Cl), 
mg/l, max. 

15 14 413 15 12 15 

11 
Copper(as Cu),  
mg/l, max. 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

12 
Fluoride (as F),  
mg/l, max. 

0.11 0.11 0.14 0.16 <0.1 <0.1 

13 
Iron (as Fe),  
mg/l, max. 

0.53 0.11 0.35 0.16 0.34 0.64 

14 
Magnesium(as Mg), 
mg/l, max. 

4.9 5.8 37.9 8.8 4.9 3.9 
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Sl. 
No. Parameters 

Location of water samples (Post monsoon 2016) 
Up stream  

of plant 
from 

Kalinadi 
(SW-1) 

Down stream  
of plant from 

Kalinadi  
(SW-2) 

Surface water 
from Kalinadi 

near 
Hinduwada 

(SW-3) 

Surface 
stream at 
Kuchegar 

(SW-4) 

Surface 
stream at 
Hartuge  
(SW-5) 

Surface 
stream at 

Kadra dam 
(SW-6) 

19.12.2016 19.12.12016 22.12.12016 22.12.12016 22.12.12016 22.12.12016 

15 
Manganese (as Mn), 
mg/l, max. 

0.02 0.02 0.02 <0.01 <0.01 0.02 

16 
Nitrate (as NO3),  
mg/l, max. 

1.6 1.3 1.7 0.9 1.2 1.2 

17 
Phenolic compounds  
(as C6H5OH),  
mg/l, max. 

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

18 
Sulphate (as SO4), mg/l, 
max. 

4.2 4.9 47.3 2.3 2.2 4.2 

19 
Total alkalinity  
(as CaCO3), mg/l 

56 16 28 32 16 28 

20 
Total hardness  
(as CaCO3), mg/l, max 

40 36 196 44 28 32 

21 
Zinc (as Zn),  
mg/l, max. 

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

22 
Cadmium (as Cd), mg/l, 
max. 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

23 
Cyanide (as CN),  
mg/l, max. 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

24 
Lead (as Pb),  
mg/l, max. 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

25 
Mercury, (as Hg),  
mg/l, max. 

<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

26 Nickel (as Ni),  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
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Sl. 
No. Parameters 

Location of water samples (Post monsoon 2016) 
Up stream  

of plant 
from 

Kalinadi 
(SW-1) 

Down stream  
of plant from 

Kalinadi  
(SW-2) 

Surface water 
from Kalinadi 

near 
Hinduwada 

(SW-3) 

Surface 
stream at 
Kuchegar 

(SW-4) 

Surface 
stream at 
Hartuge  
(SW-5) 

Surface 
stream at 

Kadra dam 
(SW-6) 

19.12.2016 19.12.12016 22.12.12016 22.12.12016 22.12.12016 22.12.12016 

mg/l, max. 

27 
Total arsenic (as As), 
mg/l, max. 

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

28 
Total chromium (as Cr), 
mg/l, Max. 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

29 D.O mg/l 5.6 5.4 5.6 5.8 5.6 5.2 
30 BOD, mg/l 1 1 2 1 1 2 

31 
Sodium Absorption Ratio 
(SAR) 

0.50 0.60 6.30 0.50 0.40 0.6 

32 
Total Coliform bacteria, 
MPN/100ml  

330 340 580 350 260 430 
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SW1 SW2 SW3 SW4 SW5 SW6
Sample Value 7 7 6.9 7 6.7 7.6

Min Value as per norms 6 6 6 6 6 6

Max Value as per norms 9 9 9 9 9 9

0
1
2
3
4
5
6
7
8
9

Sample Value Min Value as per norms Max Value as per norms

SW1 SW2 SW3 SW4 SW5 SW6
Sample Value 6.1 6.2 5.4 6.2 6 5.6

Permissible Limit 4 4 4 4 4 4

0

1

2

3

4

5

6

Sample Value Permissible Limit

SW1 SW2 SW3 SW4 SW5 SW6
Sample Value 1 1 2 1 1 2

Permissible Limit 3 3 3 3 3 3

0

0.5

1

1.5

2

2.5

3

Sample Value Permissible Limit

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 – 56 pH (Post monsoon) 
 

  
 
 
 
 
 
 
 
 

 
 
 
 
 

Fig. 03 – 57 Dissolved Oxygen in mg/l (Post monsoon) 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Fig. 03 – 58 BOD in mg/l (Post monsoon) 
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SW1 SW2 SW3 SW4 SW5 SW6
Sample Value 330 330 470 390 270 410

Permissible Limit 5000 5000 5000 5000 5000 5000

0
500

1000
1500
2000
2500
3000
3500
4000
4500
5000

Sample Value Permissible Limit

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 - 59 Total coliform in MPN/100 ml (Post monsoon) 
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Table 03 – 28 
Analytical results of surface water sample (Winter 2017) 

Sl. 
No. Parameters 

Location of water samples (Winter 2017) 
Up stream  

of plant 
from 

Kalinadi 
(SW-1) 

Down stream  
of plant from 

Kalinadi  
(SW-2) 

Surface water 
from Kalinadi 

near 
Hinduwada 

(SW-3) 

Surface 
stream at 
Kuchegar 

(SW-4) 

Surface 
stream at 
Hartuge  
(SW-5) 

Surface 
stream at 

Kadra dam 
(SW-6) 

15.02.2017 15.02.2017 15.02.2017 15.02.2017 15.02.2017 15.02.2017 

1 Colour, Hazen Units. <5 <5 <5 <5 <5 <5 
2 Odour Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 
3 pH value 7.2 7.5 6.8 7.0 6.6 7.5 
4 Taste Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 
5 Turbidity, NTU, Max. <1 <1 <1 <1 <1 <1 

6 
Total Dissolved Solids, 
mg/l, max. 

158 169 154 146 158 156 

7 Aluminium (as Al ), mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

8 
Boron (as B),  
mg/l, max. 

<0.05 
<0.05 <0.05 <0.05 <0.05 <0.05 

9 
Calcium (as Ca),  
mg/l, max. 

5 6 6 5 3 8 

10 
Chloride (as Cl), 
mg/l, max. 

19 26 19 22 22 17 

11 
Copper(as Cu),  
mg/l, max. 

<0.01 <0.01 <0.01 
<0.01 <0.01 <0.01 

12 
Fluoride (as F),  
mg/l, max. 

0.37 0.05 0.087 0.14 0.28 0.43 

13 
Iron (as Fe),  
mg/l, max. 

<0.05 <0.05 <0.05 
<0.05 

<0.05 <0.05 

14 
Magnesium(as Mg), 
mg/l, max. 

6 5 6 5 3 5 
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Sl. 
No. Parameters 

Location of water samples (Winter 2017) 
Up stream  

of plant 
from 

Kalinadi 
(SW-1) 

Down stream  
of plant from 

Kalinadi  
(SW-2) 

Surface water 
from Kalinadi 

near 
Hinduwada 

(SW-3) 

Surface 
stream at 
Kuchegar 

(SW-4) 

Surface 
stream at 
Hartuge  
(SW-5) 

Surface 
stream at 

Kadra dam 
(SW-6) 

15.02.2017 15.02.2017 15.02.2017 15.02.2017 15.02.2017 15.02.2017 

15 
Manganese (as Mn), 
mg/l, max. 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

16 
Nitrate (as NO3),  
mg/l, max. 

3.5 3.9 4.2 4.2 4.7 2.3 

17 
Phenolic compounds  
(as C6H5OH),  
mg/l, max. 

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

18 
Sulphate (as SO4), mg/l, 
max. 

20 21 20 16 15 18 

19 
Total alkalinity  
(as CaCO3),  
mg/l 

37 37 34 29 22 37 

20 
Total hardness  
(as CaCO3),  
mg/l, max 

40 36 40 32 20 40 

21 
Zinc (as Zn),  
mg/l, max. 

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

22 
Cadmium (as Cd), mg/l, 
max. 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

23 
Cyanide (as CN),  
mg/l, max. 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

24 
Lead (as Pb),  
mg/l, max. 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

25 Mercury, (as Hg),  <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 
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Sl. 
No. Parameters 

Location of water samples (Winter 2017) 
Up stream  

of plant 
from 

Kalinadi 
(SW-1) 

Down stream  
of plant from 

Kalinadi  
(SW-2) 

Surface water 
from Kalinadi 

near 
Hinduwada 

(SW-3) 

Surface 
stream at 
Kuchegar 

(SW-4) 

Surface 
stream at 
Hartuge  
(SW-5) 

Surface 
stream at 

Kadra dam 
(SW-6) 

15.02.2017 15.02.2017 15.02.2017 15.02.2017 15.02.2017 15.02.2017 

mg/l, max. 

26 
Nickel (as Ni),  
mg/l, max. 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

27 
Total arsenic (as As), 
mg/l, max. 

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

28 
Total chromium (as Cr), 
mg/l, Max. 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

29 DO mg/l 6.2 6.2 5.6 6.1 6.3 5.8 
30 BOD, mg/l 1 1 2 1 1 1 

31 
Sodium Absorption Ratio 
(SAR) 

0.50 0.51 0.48 0.30 0.39 0.48 

32 
Total Coliform bacteria, 
MPN/100ml  

310 320 490 340 240 400 
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SW1 SW2 SW3 SW4 SW5 SW6
Sample Value 7.2 7.5 6.8 7 6.6 7.5

Min Value as per norms 6 6 6 6 6 6

Max Value as per norms 9 9 9 9 9 9

0
1
2
3
4
5
6
7
8
9

Sample Value Min Value as per norms Max Value as per norms

SW1 SW2 SW3 SW4 SW5 SW6
Sample Value 6.1 6.2 5.4 6.2 6 5.6

Permissible Limit 4 4 4 4 4 4

0
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2

3

4

5

6

7

Sample Value Permissible Limit

SW1 SW2 SW3 SW4 SW5 SW6
Sample Value 1 1 2 1 1 1

Permissible Limit 3 3 3 3 3 3

0

0.5

1

1.5

2

2.5

3

Sample Value Permissible Limit

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 – 60 pH (Winter) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 – 61 Dissolved Oxygen in mg/l (Winter) 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
Fig. 03 - 62 BOD in mg/l (Winter) 
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SW1 SW2 SW3 SW4 SW5 SW6
Sample Value 310 320 490 340 240 400

Permissible Limit 5000 5000 5000 5000 5000 5000

0
500

1000
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2000
2500
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3500
4000
4500
5000

Sample Value Permissible Limit

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 – 63 Total coliform in MPN/100 ml (Winter) 
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Table 03 – 29 
Analytical results of surface water sample (Summer 2017) 

Sl. 
No. Parameters 

Location of water samples (Summer 2017) 
Up stream  

of plant 
from 

Kalinadi 
(SW-1) 

Down stream  
of plant from 

Kalinadi  
(SW-2) 

Surface water 
from Kalinadi 

near 
Hinduwada 

(SW-3) 

Surface 
stream at 
Kuchegar 

(SW-4) 

Surface 
stream at 
Hartuge  
(SW-5) 

Surface 
stream at 

Kadra dam 
(SW-6) 

04.04.2017 04.04.2017 04.04.2017 04.04.2017 04.04.2017 04.04.2017 

1 Colour, Hazen Units. <5 <5 <5 <5 <5 <5 
2 Odour Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 
3 pH value 7.0 7.0 6.9 7.0 6.7 7.6 
4 Taste Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 
5 Turbidity, NTU, Max. <1 <1 <1 <1 <1 <1 

6 
Total Dissolved Solids, 
mg/l, max. 

130 126 133 126 112 137 

7 Aluminium (as Al ), mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

8 
Boron (as B),  
mg/l, max. 

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

9 
Calcium (as Ca), 
 mg/l, max. 

3 5 5 6.4 6.4 6.4 

10 
Chloride (as Cl), 
mg/l, max. 

17 19 13 15 23 23 

11 
Copper(as Cu),  
mg/l, max. 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

12 
Fluoride (as F),  
mg/l, max. 

0.16 0.17 0.34 0.52 2.11 0.12 

13 
Iron (as Fe),  
mg/l, max. 

0.273 0.860 <0.05 <0.05 0.126 0.346 

14 
Magnesium(as Mg), 
mg/l, max. 

6 4 6 5 1 3 
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Sl. 
No. Parameters 

Location of water samples (Summer 2017) 
Up stream  

of plant 
from 

Kalinadi 
(SW-1) 

Down stream  
of plant from 

Kalinadi  
(SW-2) 

Surface water 
from Kalinadi 

near 
Hinduwada 

(SW-3) 

Surface 
stream at 
Kuchegar 

(SW-4) 

Surface 
stream at 
Hartuge  
(SW-5) 

Surface 
stream at 

Kadra dam 
(SW-6) 

04.04.2017 04.04.2017 04.04.2017 04.04.2017 04.04.2017 04.04.2017 

15 
Manganese (as Mn), 
mg/l, max. 

0.055 0.171 <0.01 0.010 <0.01 0.016 

16 
Nitrate (as NO3),  
mg/l, max. 

1 <1 2.2 1 1.4 2.5 

17 
Phenolic compounds  
(as C6H5OH),  
mg/l, max. 

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

18 
Sulphate (as SO4), mg/l, 
max. 

18 18 18 14 16 18 

19 
Total alkalinity  
(as CaCO3), mg/l 

24 20 24 24 20 20 

20 
Total hardness  
(as CaCO3), mg/l, max 

32 28 36 36 20 28 

21 
Zinc (as Zn),  
mg/l, max. 

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

22 
Cadmium (as Cd), mg/l, 
max. 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

23 
Cyanide (as CN),  
mg/l, max. 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

24 
Lead (as Pb),  
mg/l, max. 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

25 
Mercury, (as Hg),  
mg/l, max. 

<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

26 Nickel (as Ni),  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
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Sl. 
No. Parameters 

Location of water samples (Summer 2017) 
Up stream  

of plant 
from 

Kalinadi 
(SW-1) 

Down stream  
of plant from 

Kalinadi  
(SW-2) 

Surface water 
from Kalinadi 

near 
Hinduwada 

(SW-3) 

Surface 
stream at 
Kuchegar 

(SW-4) 

Surface 
stream at 
Hartuge  
(SW-5) 

Surface 
stream at 

Kadra dam 
(SW-6) 

04.04.2017 04.04.2017 04.04.2017 04.04.2017 04.04.2017 04.04.2017 

mg/l, max. 

27 
Total arsenic (as As), 
mg/l, max. 

<0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

28 
Total chromium (as Cr), 
mg/l, Max. 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

29 DO mg/l 6.1 6.2 5.4 6.2 6.0 5.6 
30 BOD, mg/l 1 1 2 1 1 2 

31 
Sodium Absorption Ratio 
(SAR) 

0.39 0.45 0.44 0.29 0.44 0.49 

32 
Total Coliform bacteria, 
MPN/100ml  

330 330 470 390 270 410 
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SW1 SW2 SW3 SW4 SW5 SW6
Sample Value 7 7 6.9 7 6.7 7.6

Min Value as per norms 6 6 6 6 6 6

Max Value as per norms 9 9 9 9 9 9

0
1
2
3
4
5
6
7
8
9

Sample Value Min Value as per norms Max Value as per norms

SW1 SW2 SW3 SW4 SW5 SW6
Sample Value 6.1 6.2 5.4 6.2 6 5.6

Permissible Limit 4 4 4 4 4 4

0

1

2

3

4

5

6

7

Sample Value Permissible Limit

SW1 SW2 SW3 SW4 SW5 SW6
Sample Value 1 1 2 1 1 2

Permissible Limit 3 3 3 3 3 3
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3

Sample Value Permissible Limit

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 - 64 pH (Summer) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 – 65 Dissolved Oxygen in mg/l (Summer) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 – 66 BOD in mg/l (Summer) 
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SW1 SW2 SW3 SW4 SW5 SW6
Sample Value 330 330 470 390 270 410

Permissible Limit 5000 5000 5000 5000 5000 5000
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Fig. 03 – 67 Total coliform in MPN/100 ml (Summer) 

 
03.06.02 Groundwater quality 

 
Ground water samples were drawn from the existing bore wells and dug wells 
located in the study area around the proposed site. Eight sampling locations for 
groundwater were identified and given in Table 03 – 30 and Fig. 03 - 68. While 
collecting the samples, upstream and downstream of groundwater movement w.r.t. 
plant site and habitant villages have been considered.      
 

Table 03 - 30 
Ground water sampling locations 

 

Station Location Direction
Distance 
from the 

proposed site 
in km 

Co-ordinates 

GW1 
NPCIL Township, 
Mallapur WNW 13 

14053’57.61”N 
74020’32.82”E 

GW2 Virje WNW 9.4 
14052’55.11”N 
74021’16.13”E 

GW3 Kuchegar WNW 6.5 
14051’40.49”N 
74022’39.48”E 

GW4 Hartuge W 3.6 
14051’09.55”N 
74024’31.88”E 

GW5 
Met Lab, Kaiga plant 
site - - 

14052’00.42”N 
74026’33.59”E 

GW6 Balemane N 4.4 
14053’59.91”N 
74026’02.79”E 

GW7 Harur SE 5.1 
14049’39.31”N 
74028’24.72”E 

GW8 Basal E 12 
14052’13.60”N 
74032’59.40”E 
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Samples of groundwater were collected once in each season from all the eight 
locations, and were analyzed to determine the physical, chemical, and 
bacteriological characteristics. Table 03 – 31, 03 – 32 and 03 – 33 represents the 
results of groundwater for post monsoon 2016, winter and summer season 2017 
respectively. Since, there is no specific norms for ground water, the parameters 
have been generally compared with IS: 10500 (2012), specification for drinking 
water, and are discussed below: 
 
Results 
 
Post monsoon 2016 
 
Results of ground water analysis indicate that values of aluminum at Balemane 
(0.37 mg/l) is marginally exceeding the permissible limit of drinking water standard 
of 0.2 mg/l. Aluminum (Al) is commonly found in minerals, rocks and clay and is the 
most abundant metal in the earth’s crust. It usually occurs at low levels in ground 
waters. Excessive concentrations may cause gastrointestinal irritation. 
 
Boron at Virje observed to be 1.12 mg/l which is marginally exceeding the 
permissible limits i.e. 1 mg/l of drinking water standard. Boron (B) is relatively rare 
in crustal rocks found in association with certain volcanic springs and rocks & it 
evaporates. Boron is necessary as a micro nutrient for plant growth, however, 
excessive boron leads the water unsuitable for drinking and irrigation. 
 
Iron content in Virje (1.18 mg/l), plant site (1.1 mg/l), Balemane (0.32 mg/l) and 
Basal (1.32 mg/l) are marginally higher than the desirable limits of 0.3 mg/l with no 
relaxation for permissible limits. Iron (Fe) is the second most abundant metallic 
element in crustal rocks. Concentrations of iron in most natural waters are less than 
0.3 mg/l. High levels of iron are present in certain geologic formations.  
 
Rest of the parameters are well within the prescribed drinking water norms of IS: 
10500. 
 
Winter season 2017 
 
During winter 2017, the groundwater analysis indicate that value of aluminum in 
addition to Balemane (0.23 mg/l), Harur (0.31 mg/l) also marginally exceeding the 
permissible limit of drinking water standard of (0.2 mg/l).  
 
As far as Iron is concerned in addition to Basal (2.62 mg/l), Harur (2.69 mg/l) also 
recorded high than the desirable limits of 0.3 mg/l with no relaxation for permissible 
limits. 
 
Similarly, the Manganese content in Harur (0.39 mg/l) is marginally higher than 
the permissible limits of 0.3 mg/l. 
 
Rest of the parameters are well within the prescribed drinking water norms of IS: 
10500. 
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Fig. 03 – 68 Groundwater sampling locations (A1 map is enclosed in pouch) 

GW-1 

GW-2
GW-3

GW-4
GW-5

GW-6

GW-8

GW7
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 Summer season 2017 
 
During summer 2017, ground water analysis indicate that the value of total arsenic 
at all the locations (0.03 mg/l) marginally exceeding the desirable limit of drinking 
water standard i.e. 0.01 mg/l but it is well within the permissible limits of 0.05 mg/l.  
 
Manganese content in Basal (0.222 mg/l) is marginally exceeding than the desirable 
limits of 0.1 mg/l but well within the permissible limits of 0.3 mg/l. Rest of the 
parameters are well within the prescribed drinking water norms of IS: 10500. 
 
On the whole, the analytical results of three season indicates that the groundwater 
quality in the study area is observed to be good and suitable for domestic 
consumption except few parameters like iron and alluminium which is exceeding 
marginally.  
 
Ground water will not be utilized for any of the plant operational requirements and 
also for drinking water purpose of plant and township. 
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Table 03 - 31 
Analytical results of groundwater sample (Post monsoon 2016) 

Sl. 
No. Parameters 

Norms (IS - 10500) Location of water samples (Post monsoon 2016) 

Requirement 
(desirable 

limits) 

Permissible 
limits in the 
absence of 
alternate 
source 

NPCIL 
Township, 
Mallapur 
(GW-1) 

 

Virje  
(GW-2) 

Kuchegar 
(GW-3) 

Hartuge 
(GW-4) 

Near Met 
Lab, 

Kaiga 
plant site 

(GW-5) 

Balemane 
(GW-6) 

Harur 
(GW-7) 

Basal  
(GW-8) 

Date of sampling 21.12.16 22.12.16 22.12.16 22.12.16 21.12.16 21.12.16 22.12.16 21.12.16 

 Essential characteristics  

1 
Colour, Hazen 
Units. 

5 15 <5 <5 <5 <5 <5 <5 <5 <5 

2 Odour Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

3 pH value 6.5 to 8.5 
No 

Relaxation 
6.8 6.8 

6.8 
6.8 6.7 6.5 6.6 6.8 

4 Taste Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

5 
Turbidity, NTU, 
Max. 

1 5 <1 <1 <1 <1 <1 <1 <1 <1 

6 
Total hardness 
(as CaCO3), 
mg/l, max 

200 600 92 64 84 88 164 32 20 124 

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

0.3 
No 

Relaxation 
<0.05 1.18 0.12 <0.05 1.10 0.32 <0.05 1.32 

8 
Chloride (as Cl), 
mg/l, max. 

250 1000 17 14 15 12 14 21 14 15 

9 
Fluoride (as F), 
mg/l, max. 

1.0 1.5 0.16 0.20 0.1 0.1 <0.1 <0.1 <0.1 <0.1 

 Desirable characteristics  
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Sl. 
No. Parameters 

Norms (IS - 10500) Location of water samples (Post monsoon 2016) 

Requirement 
(desirable 

limits) 

Permissible 
limits in the 
absence of 
alternate 
source 

NPCIL 
Township, 
Mallapur 
(GW-1) 

 

Virje  
(GW-2) 

Kuchegar 
(GW-3) 

Hartuge 
(GW-4) 

Near Met 
Lab, 

Kaiga 
plant site 

(GW-5) 

Balemane 
(GW-6) 

Harur 
(GW-7) 

Basal  
(GW-8) 

Date of sampling 21.12.16 22.12.16 22.12.16 22.12.16 21.12.16 21.12.16 22.12.16 21.12.16 

10 
Total Dissolved 
Solids, mg/l, 
max. 

500 2000 142 96 111 116 286 89 68 215 

11 
Aluminium 
 (as Al ), mg/l 

0.03 0.2 0.02 0.18 0.04 <0.01 <0.01 0.37 <0.01 0.07 

12 
Boron (as B), 
mg/l, max. 

0.5 1 <0.05 1.12 <0.05 0.27 0.17 0.19 <0.05 0.12 

13 
Calcium (as 
Ca), mg/l, max. 

75 200 13 6 8 8 26 5 5 27 

14 
Copper(as Cu), 
mg/l, max. 

0.05 1.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

15 
Magnesium  
(as Mg), mg/l, 
max. 

30 100 15 12 16 17 24 5 2 14 

16 
Manganese (as 
Mn), mg/l, max. 

0.1 0.3 <0.01 0.05 <0.01 <0.01 0.1 0.02 <0.01 0.3 

17 
Nitrate (as NO3), 
mg/l, max. 

45 
No 

Relaxation 
2.9 1.4 0.9 0.4 1.3 1.6 0.3 1.1 

18 

Phenolic 
compounds (as 
C6H5OH), mg/l, 
max. 

0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

19 
Sulphate (as 
SO4), mg/l, max. 

200 400 3.7 1.4 2 1 4.1 3.1 1.1 2.4 
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Sl. 
No. Parameters 

Norms (IS - 10500) Location of water samples (Post monsoon 2016) 

Requirement 
(desirable 

limits) 

Permissible 
limits in the 
absence of 
alternate 
source 

NPCIL 
Township, 
Mallapur 
(GW-1) 

 

Virje  
(GW-2) 

Kuchegar 
(GW-3) 

Hartuge 
(GW-4) 

Near Met 
Lab, 

Kaiga 
plant site 

(GW-5) 

Balemane 
(GW-6) 

Harur 
(GW-7) 

Basal  
(GW-8) 

Date of sampling 21.12.16 22.12.16 22.12.16 22.12.16 21.12.16 21.12.16 22.12.16 21.12.16 

20 
Total alkalinity 
(as CaCO3), 
mg/l 

200 600 60 32 44 52 168 24 16 128 

21 
Zinc (as Zn), 
mg/l, max. 

5 15 <0.1 <0.1 <0.1 <0.1 0.64 <0.1 <0.1 0.42 

22 
Cadmium (as 
Cd), mg/l, max. 

0.003 No relaxation <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

23 
Cyanide (as 
CN), mg/l, max. 

0.05 No relaxation <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

24 
Lead (as Pb), 
mg/l, max. 

0.01 No relaxation <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

25 
Mercury (as 
Hg), mg/l, max. 

0.001 No relaxation <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

26 
Nickel (as Ni), 
mg/l, max. 

0.02 No relaxation <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

27 
Total arsenic  
(as As), mg/l, 
max. 

0.01 0.05 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

28 
Total chromium 
(as Cr), mg/l, 
Max. 

0.05 No relaxation <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 
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Table 03 - 32 
Analytical results of ground water sample (Winter 2017) 

Sl. 
No. Parameters 

Norms (IS - 10500) Location of water samples (Winter 2017) 
Requirement 

(desirable 
limits) 

Permissible 
limits in the 
absence of 
alternate 
source 

NPCIL 
Township, 
Mallapur 
(GW-1) 

Virje  
(GW-2) 

Kuchegar 
(GW-3) 

Hartuge 
(GW-4) 

Near Met 
Lab, 

Kaiga 
plant site 

(GW-5) 

Balemane 
(GW-6) 

Harur 
(GW-7) 

Basal 
(GW-8) 

Date of sampling 14.02.17 14.02.17 14.02.17 14.02.17 14.02.17 14.02.17 14.02.17 14.02.17 

 Essential characteristics  

1 
Colour, Hazen 
Units. 

5 15 <5 <5 <5 <5 <5 <5 <5 <5 

2 Odour Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

3 pH value 6.5 to 8.5 No Relaxation 6.6 6.8 6.5 6.7 6.9 6.6 6.5 6.5 

4 Taste Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

5 
Turbidity, NTU, 
Max. 

1 5 <1 <1 <1 <1 <1 <1 <1 <1 

6 
Total hardness 
(as CaCO3), 
mg/l, max 

200 600 76 24 48 56 112 48 24 136 

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

0.3 No Relaxation 0.22 0.18 0.08 0.15 0.25 0.25 2.69 2.62 

8 
Chloride (as Cl), 
mg/l, max. 

250 1000 19 26 24 15 24 19 21 21 

9 
Fluoride (as F), 
mg/l, max. 

1.0 1.5 0.32 0.43 0.29 0.28 0.35 0.5 0.39 0.29 

 Desirable characteristics  

10 
Total Dissolved 
Solids, mg/l, 

500 2000 205 138 186 202 348 186 137 416 
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Sl. 
No. Parameters 

Norms (IS - 10500) Location of water samples (Winter 2017) 
Requirement 

(desirable 
limits) 

Permissible 
limits in the 
absence of 
alternate 
source 

NPCIL 
Township, 
Mallapur 
(GW-1) 

Virje  
(GW-2) 

Kuchegar 
(GW-3) 

Hartuge 
(GW-4) 

Near Met 
Lab, 

Kaiga 
plant site 

(GW-5) 

Balemane 
(GW-6) 

Harur 
(GW-7) 

Basal 
(GW-8) 

Date of sampling 14.02.17 14.02.17 14.02.17 14.02.17 14.02.17 14.02.17 14.02.17 14.02.17 
max. 

11 
Aluminium 
 (as Al ), mg/l 

0.03 0.2 0.081 0.13 0.04 0.04 0.04 0.23 0.31 0.05 

12 
Boron (as B), 
mg/l, max. 

0.5 1 0.09 <0.05 0.11 0.06 <0.05 <0.05 <0.05 <0.05 

13 
Calcium (as 
Ca), mg/l, max. 

75 200 3 8 10 10 21 6 5 29 

14 
Copper(as Cu), 
mg/l, max. 

0.05 1.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

15 
Magnesium  
(as Mg), mg/l, 
max. 

30 100 16 1 6 7 14 7 3 15 

16 
Manganese (as 
Mn), mg/l, max. 

0.1 0.3 0.013 <0.01 <0.01 0.065 0.013 0.012 0.39 0.29 

17 
Nitrate (as NO3), 
mg/l, max. 

45 No Relaxation 2.9 9.2 3.8 1.2 2.8 3.7 2.3 2.1 

18 

Phenolic 
compounds (as 
C6H5OH), mg/l, 
max. 

0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

19 
Sulphate (as 
SO4), mg/l, max. 

200 400 12 14 15 17 12 11 16 13 

20 
Total alkalinity 
(as CaCO3), 
mg/l 

200 600 50 22 48 71 110 58 26 122 
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Sl. 
No. Parameters 

Norms (IS - 10500) Location of water samples (Winter 2017) 
Requirement 

(desirable 
limits) 

Permissible 
limits in the 
absence of 
alternate 
source 

NPCIL 
Township, 
Mallapur 
(GW-1) 

Virje  
(GW-2) 

Kuchegar 
(GW-3) 

Hartuge 
(GW-4) 

Near Met 
Lab, 

Kaiga 
plant site 

(GW-5) 

Balemane 
(GW-6) 

Harur 
(GW-7) 

Basal 
(GW-8) 

Date of sampling 14.02.17 14.02.17 14.02.17 14.02.17 14.02.17 14.02.17 14.02.17 14.02.17 

21 
Zinc (as Zn), 
mg/l, max. 

5 15 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 2.0 

22 
Cadmium (as 
Cd), mg/l, max. 

0.003 No relaxation <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

23 
Cyanide (as 
CN), mg/l, max. 

0.05 No relaxation <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

24 
Lead (as Pb), 
mg/l, max. 

0.01 No relaxation <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

25 
Mercury (as 
Hg), mg/l, max. 

0.001 No relaxation <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

26 
Nickel (as Ni), 
mg/l, max. 

0.02 No relaxation <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

27 
Total arsenic  
(as As), mg/l, 
max. 

0.01 0.05 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

28 
Total chromium 
(as Cr), mg/l, 
Max. 

0.05 No relaxation <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 
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Table 03 - 33 
Analytical results of ground water sample (Summer 2017) 

Sl. 
No. Parameters 

Norms (IS - 10500) Location of water samples (Summer 2017) 
Requirement 

(desirable 
limits) 

Permissible 
limits in the 
absence of 
alternate 
source 

NPCIL 
Township 
Mallapur 
(GW-1) 

Virje  
(GW-2) 

Kuchegar 
(GW-3) 

Hartuge 
(GW-4) 

Near Met 
Lab, 

Kaiga 
plant site 

(GW-5) 

Balemane 
(GW-6) 

Harur 
(GW-7) 

Basal 
(GW-8) 

Date of sampling 04.04.17 04.04.17 04.04.17 04.04.17 04.04.17 04.04.17 04.04.17 04.04.17 

 Essential characteristics  

1 
Colour, Hazen 
Units. 

5 15 <5 <5 <5 <5 <5 <5 <5 <5 

2 Odour Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

3 pH value 6.5 to 8.5 
No 

Relaxation 
6.5 6.6 6.6 6.5 6.9 6.5 6.5 6.6 

4 Taste Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

5 
Turbidity, NTU, 
Max. 

1 5 <1 <1 <1 <1 <1 <1 <1 <1 

6 
Total hardness 
(as CaCO3), 
mg/l, max 

200 600 56 36 44 52 24 48 24 116 

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

0.3 
No 

Relaxation 
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

8 
Chloride (as Cl), 
mg/l, max. 

250 1000 26 21 23 21 8 32 21 26 

9 
Fluoride (as F), 
mg/l, max. 

1.0 1.5 0.48 0.43 0.29 0.25 0.33 0.19 0.21 0.25 

 Desirable characteristics  

10 
Total Dissolved 
Solids, mg/l, 

500 2000 221 152 181 176 110 204 138 366 
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Sl. 
No. Parameters 

Norms (IS - 10500) Location of water samples (Summer 2017) 
Requirement 

(desirable 
limits) 

Permissible 
limits in the 
absence of 
alternate 
source 

NPCIL 
Township 
Mallapur 
(GW-1) 

Virje  
(GW-2) 

Kuchegar 
(GW-3) 

Hartuge 
(GW-4) 

Near Met 
Lab, 

Kaiga 
plant site 

(GW-5) 

Balemane 
(GW-6) 

Harur 
(GW-7) 

Basal 
(GW-8) 

Date of sampling 04.04.17 04.04.17 04.04.17 04.04.17 04.04.17 04.04.17 04.04.17 04.04.17 
max. 

11 
Aluminium 
 (as Al ), mg/l 

0.03 0.2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

12 
Boron (as B), 
mg/l, max. 

0.5 1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

13 
Calcium (as 
Ca), mg/l, max. 

75 200 10 5 10 6 5 13 3 21 

14 
Copper(as Cu), 
mg/l, max. 

0.05 1.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

15 
Magnesium  
(as Mg), mg/l, 
max. 

30 100 8 6 5 9 3 4 4 16 

16 
Manganese (as 
Mn), mg/l, max. 

0.1 0.3 <0.01 <0.01 <0.01 <0.01 <0.01 0.048 0.042 0.222 

17 
Nitrate (as NO3), 
mg/l, max. 

45 
No 

Relaxation 
5 2 2 1 <1 3.2 1.3 21.2 

18 

Phenolic 
compounds (as 
C6H5OH), mg/l, 
max. 

0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

19 
Sulphate (as 
SO4), mg/l, max. 

200 400 20 15 16 16 19 16 13 20 

20 
Total alkalinity 
(as CaCO3), 
mg/l 

200 600 56 32 44 44 20 52 28 108 
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Sl. 
No. Parameters 

Norms (IS - 10500) Location of water samples (Summer 2017) 
Requirement 

(desirable 
limits) 

Permissible 
limits in the 
absence of 
alternate 
source 

NPCIL 
Township 
Mallapur 
(GW-1) 

Virje  
(GW-2) 

Kuchegar 
(GW-3) 

Hartuge 
(GW-4) 

Near Met 
Lab, 

Kaiga 
plant site 

(GW-5) 

Balemane 
(GW-6) 

Harur 
(GW-7) 

Basal 
(GW-8) 

Date of sampling 04.04.17 04.04.17 04.04.17 04.04.17 04.04.17 04.04.17 04.04.17 04.04.17 

21 
Zinc (as Zn), 
mg/l, max. 

5 15 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 3.18 

22 
Cadmium (as 
Cd), mg/l, max. 

0.003 No relaxation <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

23 
Cyanide (as 
CN), mg/l, max. 

0.05 No relaxation <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

24 
Lead (as Pb), 
mg/l, max. 

0.01 No relaxation <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

25 
Mercury (as 
Hg), mg/l, max. 

0.001 No relaxation <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

26 
Nickel (as Ni), 
mg/l, max. 

0.02 No relaxation <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

27 
Total arsenic  
(as As), mg/l, 
max. 

0.01 0.05 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

28 
Total chromium 
(as Cr), mg/l, 
Max. 

0.05 No relaxation <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 
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03.07 NOISE ENVIRONMENT 
 
The assessment of ambient noise levels in the study area can be undertaken 
considering the various factors like potential damage to hearing, physiological 
reponses, general community responses and annoyance. Noise levels were 
measured at eight locations for three seasons. These monitoring locations were 
selected based on the following criteria: 
 
× Locations, where noise generation is restricted or silence zone (e.g. near 

hospitals, health centres, and educational institutions) 
× Locations, where ambient noise levels are affected by existing sources such 

as commercial activities, public gathering places, and road traffic 
× Background settings i.e. locations where there are no sources of man-made 

noise except natural activities. Locations like the proposed site will serve as 
background ambient noise level for the study area 

 
The eight noise monitoring stations selected for recording the noise pressure are 
listed in Table 03 – 34 and shown in Fig. 03 – 69. MoEF&CC norms for noise level 
are  given in Table 03 – 35.   
 
 Table 03 - 34 

Noise monitoring stations 
 

Station 
code Station name  Zone  Direction Distance 

from site Co-ordinates 

N1 
NPCIL 
Township, 
Mallapur  

Commercial 
 

WNW 13 
14054’08.15” N 
74020’02.63” E 

N2 Virje  Residential WNW 9.4 
14052’55.31” N 
74021’20.09” E 

N3 Kuchegar  Silence WNW 6.5 
14051’41.68” N 
74022’39.33” E 

N4 Hartuge Residential W 3.6 
14051’11.12” N 
74024’24.16” E 

N5 Kaiga plant site  Industrial - - 
14052’04.74” N 
74026’24.25” E 

N6 Harur  Residential SE 5.1 
14049’35.59” N 
74028’12.65” E 

N7 Basal  Residential E 12 
14052’13.50” N 
74033’00.58” E 

N8 Balemane   Residential N 4.4 
14053’59.58” N 
74026’07.58” E 

 
Instrument and monitoring methodology 
 
A precision integrating sound level meter (model 2221, manufactured by Bruel and 
Kjaer of Denmark) was used to measure the noise levels. Samplings were carried 
out at hourly intervals for a period of 24-hours i.e. covering day and night time.  
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Fig. 03 – 69 Noise monitoring stations (A1 map is enclosed in pouch)  

N-1 

N-2
N-3

N-4 N-5

N-8

N-7

N-6
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N1‐{C} N2‐{R} N3‐{S} N4‐{R} N5‐{I} N6‐{R} N7‐{R} N8‐{R}
Min 41.4 39.3 39.2 39.2 48.5 38.5 39.3 38.8

Max 58.7 50.2 49.8 50.4 55.9 48.8 46.6 48.5

Leq Avg. 51.1 46.3 45 45.4 53 45.1 43.5 44

Permissible Limit 65 55 50 55 75 55 55 55

‐5
5

15
25
35
45
55
65
75

Min Max Leq Avg. Permissible Limit

Table 03 - 35 
MoEF&CC norms for noise level 

Type of area Day 
(0600 - 2100 hrs) 

Night 
(2100 - 0600 hrs) 

Industrial area 75 70 
Commercial area 65 55 
Residential area 55 45 
Silence zone 50 40 

Values are given in dB(A) units
 

The summarized monitored noise levels for post monsoon 2016, winter and 
summer 2017 are provided in Table 03 – 36, 37 and 38. Histogram of summarized 
monitored noise levels of day and night time for three seasons are shown in  
Fig. 03 – 70 to 75. 

 
Table 03 - 36 

Summarized monitored noise levels (Post monsoon) 

      Station 

Sound level pressure in leq dB (A)  
October - December 2016 

Day time (0600-2200 Hrs) Night time (2200-0600 Hrs) 

Min. Max. Leq 
Avg. Min. Max. Leq 

Avg. 
N1 (Commercial) 41.4 58.7 51.1 37.6 41.9 39.6 

N2 (Residential)  39.3 50.2 46.3 37.6 40.6 39.0 
N3 (Silence)  39.2 49.8 45.0 37.6 40.6 39.2 
N4 (Residential)  39.2 50.4 45.4 37.2 40.1 38.7 
N5 (Industrial) 48.5 55.9 53.0 46.2 50.6 48.5 
N6 (Residential) 38.5 48.8 45.1 36.4 39.6 38.2 
N7 (Residential) 39.3 46.6 43.5 36.4 38.9 37.7 
N8 (Residential) 38.8 48.5 44.0 0.0 40.4 37.3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 03 - 70 Day time summarized noise values in dB(A) (Post monsoon) 
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N1‐{C} N2‐{R} N3‐{S} N4‐{R} N5‐{I} N6‐{R} N7‐{R} N8‐{R}
Min 37.6 37.6 37.6 37.2 46.2 36.4 36.4 0

Max 41.9 40.6 40.6 40.1 50.6 39.6 38.9 40.4

Leq Avg. 39.6 39 39.2 38.7 48.5 38.2 37.7 37.3

Permissible Limit 55 45 40 45 70 45 45 45

0
10
20
30
40
50
60
70

Min Max Leq Avg. Permissible Limit

N1‐{C} N2‐{R} N3‐{S} N4‐{R} N5‐{I} N6‐{R} N7‐{R} N8‐{R}
Min 39.8 40.8 40.6 42.5 48.6 40.2 38.8 38.8

Max 55.9 53.8 53.8 53.9 54.9 50.8 51.8 50.8

Leq Avg. 52.8 50.6 50.4 49.9 52.6 46.9 47.6 47.5

Permissible Limit 65 55 50 55 75 55 55 55

‐5
5

15
25
35
45
55
65
75

Min Max Leq Avg. Permissible Limit

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 - 71 Night time summarized noise values in dB(A) (Post monsoon) 
 

Table 03 - 37 
Summarized monitored noise levels (Winter) 

      Station 

Sound level pressure in leq dB (A) 
Dec. 2016 to Feb. 2017 

Day time (0600-2200 Hrs.) Night time (2200-0600 Hrs.) 

Min. Max. Leq 
Avg. Min. Max. Leq 

Avg. 
N1 (Commercial) 39.8 55.9 52.8 38.6 48.7 43.7 

N2 (Residential)  40.8 53.8 50.6 37.9 46.5 41.9 
N3 (Silence)  40.6 53.8 50.4 37.6 45.8 41.2 

N4 (Residential)  42.5 53.9 49.9 38.3 44.7 41.6 
N5 (Industrial) 48.6 54.9 52.6 47.7 51.6 49.6 

N6 (Residential) 40.2 50.8 46.9 37.3 41.6 39.8 
N7 (Residential) 38.8 51.8 47.6 36.9 43.9 40.5 
N8 (Residential) 38.8 50.8 47.5 0.0 41.8 39.8 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 - 72 Day time summarized noise values in dB(A) (Winter) 
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N1‐{C} N2‐{R} N3‐{S} N4‐{R} N5‐{I} N6‐{R} N7‐{R} N8‐{R}
Min 38.6 37.9 37.6 38.3 47.7 37.3 36.9 0

Max 48.7 46.5 45.8 44.7 51.6 41.6 43.9 41.8

Leq Avg. 43.7 41.9 41.2 41.6 49.6 39.8 40.5 39.8

Permissible Limit 55 45 40 45 70 45 45 45

0
10
20
30
40
50
60
70

Min Max Leq Avg. Permissible Limit

N1‐{C} N2‐{R} N3‐{S} N4‐{R} N5‐{I} N6‐{R} N7‐{R} N8‐{R}
Min 43.6 38.7 40.5 39.5 45.4 37.3 37.7 37.6

Max 52.8 48.9 48.8 50.3 54.8 45.3 46.6 48.3

Leq Avg. 47.88 43.6 44.6 45.45 49.6 41.1 42.4 43.1

Permissible Limit 65 55 50 55 75 55 55 55

‐5
5

15
25
35
45
55
65
75

Min Max Leq Avg. Permissible Limit

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 - 73 Night time summarized noise values in dB(A) (Winter) 
 

Table 03 - 38 
Summarized monitored noise levels (Summer) 

      Station 

Sound level pressure in leq dB (A) 
March 2017 to May 2017 

Day time (0600-2200 Hrs.) Night time (2200-0600 Hrs.) 

Min. Max. Leq 
Avg. Min. Max. Leq 

Avg. 
N1 (Commercial) 43.6 52.8 47.88 38.5 44.7 41.1 

N2 (Residential)  38.7 48.9 43.6 37.7 41.9 40.0 
N3 (Silence)  40.5 48.8 44.6 36.8 41.5 39.2 

N4 (Residential)  39.5 50.3 45.45 38.6 42.8 40.5 
N5 (Industrial) 45.4 54.8 49.6 41.6 47.5 44.3 

N6 (Residential) 37.3 45.3 41.1 36.5 41.2 39.0 
N7 (Residential) 37.7 46.6 42.4 36.8 41.8 38.7 
N8 (Residential) 37.6 48.3 43.1 36.3 40.7 38.5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 03 - 74 Day time summarized noise values in dB(A) (Summer) 
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N1‐{C} N2‐{R} N3‐{S} N4‐{R} N5‐{I} N6‐{R} N7‐{R} N8‐{R}
Min 38.5 37.7 36.8 38.6 41.6 36.5 36.8 36.3

Max 44.7 41.9 41.5 42.8 47.5 41.2 41.8 40.7

Leq Avg. 41.1 40 39.2 40.5 44.3 39 38.7 38.5

Permissible Limit 55 45 40 45 70 45 45 45

0
10
20
30
40
50
60
70

Min Max Leq Avg. Permissible Limit

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 03 - 75 Night time summarized noise values in dB(A) (Summer) 
 
It can be observed from Table 03 – 36 and 37 that most of the values of the 
measured noise levels are well within the day and night time norms for industrial 
areas, residential, commercial and silence zone. From Table 03 – 36 in silence 
zone during night time a few values are exceeding the norms by 0.6 dB (A) and 
from Table 03 – 37 in residential areas few values are exceeding the norms from 
0.8 to 1.5 dB(A) which could be attributable to traffic movement in the villages. 
 
It can be observed from Table 03 - 38 that all the values of the measured noise 
levels are well within the day and night time norms for industrial, residential and 
commercial areas. 
 

03.08 BIOLOGICAL ENVIRONMENT 
 

It is well-known fact that the western fringe of Indian coast is homestead and hot 
spot for exotic species of flora and fauna and treasure trove of biological diversity 
due to it’s climate and natural ecological setting prevailing in this region. It harbours 
for many endemic species of flowering flora, amphibians, reptiles, avifauna, 
mammals, nectons and invertebrates. It is also important centre for evolution of 
economically important cultivation of plant species such as pepper, cardamom, 
cinnamon, mango and jack fruit. Further, Anshi national park falls within the study 
area of 16 km radius and Kali (Dandeli-Anshi) Tiger Reserve (KTR) forest area is 
spotted beyond the study area. Considering the sensitivity of the region, a special 
emphasis was given for ecological studies and the outcomes are detailed in this 
section. 

 
03.08.01 Objectives of the study 

 
The ecological study was under taken with the following objectives: 

 
• To inventorise the existing flora and fauna in the study area, categorise them 

according to wild life protection act for fauna, red book data for flora 
• To assess the biodiversity of forests/natural ecosystems exist in the study 

area and to derive their shannon diversity index 



































































































































































































 

 

 

 

 

 

 

 

 

 

 

 

Chapter 4 

Anticipated Environmental Impact and Mitigation 
Measures 
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Analysis of Alternatives for Technology and Site 
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Environmental Monitoring Program 
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Additional Studies 
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Project Benefits 
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Environmental Cost Benefit Analysis 
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