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ADDITIONAL DETAILS SOUGHT BY EAC 

The proposal for Environmental Clearance for expansion of Integrated Steel Plant from 6.3 
MTPA to 7.3 MTPA Liquid steel within the premises of Visakhapatnam Steel Plant by M/s. 
Rashtriya Ispat Nigam Ltd was considered at the 13th meeting of the Expert Appraisal 
Committee (EAC) proposals involving violation of EIA notification 2006 held on 18th

September, 2018 at the Offices of the Ministry of Environment, Forest & Climate Change in 
New Delhi. After detailed deliberations, the EAC deferred the project for want of some 
additional information. The details of the points and coverage of the points in the report is 
shown in following Table. 

Sl.
No.

ADS Point Page

1. The quantity of excavated material handled for creating a reservoir was not 
considered while calculating the emission of particles during excavation and 
transportation. Resultant potential impact on health, vegetation, ecology 
and related remediation measures that could have been taken for 
preventing this impact, should have been considered as the major 
parameter for damage assessment in the EIA/EMP report.

3

2. Air quality in the core zone was not monitored and correlation of emission 
from the plant area therefore could not be correlated properly for possible 
impact on the receptor in the buffer zone in the downwind direction. Project 
proponent had been asked to collect one month fresh data as the base line 
data used was mostly secondary collected in the year 2016 and was not 
updated for validity the current environment parameters.

21

3. Waste water discharge points in the sea was studied by NIO that report 
has also to be presented along with terrestrial impact in the revised 
documents. Revalidation of the point of discharge for any potential impact 
should be carried out, if there is an increase in the quantity of discharge 
and change in composition of waste water.

47

4. In the land use area, the green belt that was prescribed in the EC of 6.3 
MTPA has to be properly demonstrated giving composition of the planted 
width of the green belt and height of the green belt. Since purpose of the 
green belt is attenuation of point and non-points source pollution, 
monitoring on both the side of green belt is tom be done to understand the 
utility of impact of green belt.

49

5. Remediation plan was poorly drawn and needs to be revised by 
incorporating damage due to excavation of reservoir, transportation, impact 
on nearby habitat as mentioned in the report. Air quality changes due to 
emission from coke oven, two sintered plant (SP 1 & SP2), and Blast furnace 
(BF1 & BF2).

59

6. No objection certification from CGWA/concerned state authority for ground 
water handling to be submitted. 70

7. Proof of action taken by the State Government/SPCB against the project 
proponent under the provisions of section 19 of the Environment 
(Protection) Act.

71

8. Submission of revised CER as per Ministry’s OM dated 01st may, 2018 and 
also including works taken up under CER for the year 2018-2019. 72

9. ESP proper functioning has to be properly brought out to study its 
effectiveness. 75

10. Waste water from coke oven to be studied for phenols/VOCs. 79
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Sl.
No.

ADS Point Page

11. In air quality, particles be analyzed for associated phenols/VOCs and heavy 
metals to study the health status. 81

12. Closure of Noncompliance reported by the regional office of the Ministry. 84
13. Statement from PP that commissioning had been done within validity of EC. 85
14. NOC from concerned department for cutting of trees during the 

construction phase to be submitted. 86

15. Base line health study within 5km radius of the project. 87
16. Revised EIA report along with compliance of ToR conditions with proper 

cross reference and page numbers to be submitted. 88

17. A table mentioning the plants constructed or revamped shall be included in 
a tabular form involving an investment of about 6435 crores without prior 
EC.

89

18. The damage assessment shall be calculated for each construction and 
revamping activity as deliberated in the meeting and then cumulative effect 
to be mentioned.

91

19. The benefit accrued due to violation should be brought out properly on 
financial considerations. 92

Point wise reply to above details are given in the following paragraphs- 
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1.0 The quantity of excavated material handled for creating a reservoir was not 
considered while calculating the emission of particles during excavation and 
transportation. Resultant potential impact on health, vegetation, ecology and 
related remediation measures that could have been taken for preventing this 
impact, should have been considered as the major parameter for damage 
assessment in the EIA/EMP report.

RINL had received Environmental Clearance (EC) for increase in of Liquid Steel production from 
3.5 to 6.3 MTPA in 2005. However, after installation of all units for achieving rated capacity of 
6.3 MTPA, RINL started revamping / capital repairs of the existing critical equipment of the plant 
installed at the plant’s inception. This modernization and revamping drive led to enhancement of 
capacity by 1 MTPA. The revamping was done in BFs 1 &2, Sinter Plant 1 and SMS2 (by 
installation of new converter 3 and caster 4). Construction of a new Coke Oven Battery (COB5)
also commenced. In addition to these, construction of associated facilities like reservoir (KBR2)
& guard pond also commenced.

Damage assessment during the construction of the all the units including new and revamped 
units for individual units and as well as cumulatively have been carried out. The EIA report 
has been revised accordingly.   

Damage assessment during Construction of new Kanithi Balancing Reservoir 2 

Present water requirement RINL of around 38 MGD for the existing plant is met from 
Yeleswaram Reservoir and Godavari River through 153 km long open canal. Water 
consumption is expected to increase to 45MGD when plant produces 7.3 MTPA steel.  

With the measures like implementation of Zero Liquid Discharge Schemes & Rain Water 
Harvesting, another 5 MGD of incremental demand can be met. Still there will be a significant 
gap in demand and supply of water at 7.3 MTPA stage.

To meet the canal shutdown requirements, Kanithi Balancing Reservoir (KBR) of 15 Mm3

capacity was constructed near plant premises over300 hectares in 1989.

In order to facilitate inlet water canal maintenance with increased per day water consumption 
and to take care of the surges in water flow through canal, it has been planned to increase 
in house water storage capacity by constructing an additional water storage reservoir of 
12.32 Mm3capacity, opposite to the existing reservoir. Location of the proposed reservoir 
relative to the existing reservoir is shown in Figure 1.1. 
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Figure 1.1 : Location of the proposed reservoir relative to the existing reservoir

The new water reservoir is being constructed about 4 km north of the plant near NH-5 and 
close to the existing water reservoir. The new water reservoir is spread over ~200 acres and 
will be ~20 m deep.  

The habitation closest to the proposed reservoir is about 200m (Railway Colony; ~200 
dwellings) from the excavated site in the East and about 300 m in the North side.    

The soil at reservoir site comprises of silty clay and silty gravel up to a maximum depth of 
10 m. Thickness of the soil    layer (overburden) varies from 2.4 m 10 m.  No soil exists 
below 10 m depth. Water table is at shallow depth (1.2 m - 5.0 m). At proposed KBR site 
there were three nalas viz Northern, Central and Southern flowing in the area. KBR2 is 
located in between Central Nala and Southern Nala. However, during construction entry of 
Central Nala near KBR2 diverted and temporarily made arrangement in the west side of the 
KBR2 and confluence with Southern Nala in the southern direction. The diverted nala is 
shown in Figure 1.2. 
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Figure 1.2 : Diverted Nala of KBR2 Area 

Salient features of the construction of new KBR2are given in Table 1.1. Photographs of the 
site are given in Figure 1.3-1.5. 

Table 1.1 : Salient features of the  construction of reservoir  
1. Area, depth and dimension of bund 

wall, Quantity of material 
excavated

i) Area: 225acres
ii) Depth : 13.53 m below G.L
iii) Bund wall:3.208 km
iv) Excavation Quantity:~45,00,000 m3

2. Ground water Depth in the 
reservoir area and Details of de-
watering

i) Water table 4m below Ground level 
ii)20 dewatering pumps used

3. Duration of excavation 21 months
4. Method of Excavation Excavators, Rippers, Rock breakers, Controlled 

Blasting
5. Method and Location of material 

dumping
i) Transporting by Trucks 
ii) In the allotted land within VSP land 

boundary 
6. Details of modified drainage 

network of the area.
Re-routing drain passing through reservoir area.

7. Details of Drilling and Blasting. i) 7 nos. of drilling machines deployed
ii) Controlled blasting. Approx. qty 4 lakh m3.
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Figure 1.3 : View New Water Reservoir Site on 23-07-18 from approx. 
17o40’41.8”N, 83o10’05.0“E

Figure 1.4 : View New Water Reservoir Site on 23-07-18 from approx. 
17o40’41.8”N, 83o10’05.0“E

Figure 1.5 : View of New Reservoir Site on 29-10-18 Looking North from 
approx. 17o40’20”N, 83o10’16“E
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Construction of the reservoir has involved the following activities: 
1. Clearance of vegetation. 
2. Diversion of natural stream passing through the site. 
3. Excavation of soil & rocks. 
4. Transport and dumping of excavated material 
5. Discharge of seepage water 
6. Construction of embankment by utilizing part of the excavated soil & rocks 
7. Concrete lining of inner side of embankment 
8. Construction of intake structure. 

The water intake structure is being constructed on the southern side of the reservoir. This 
shall comprise of concrete structures to house electrically driven pumps with all necessary 
accessories. Construction of this intake structure shall involve fabrication and erection of 
steel reinforcements, construction of concrete structures, installation of electrical power 
supply system, installation of water pipelines and other accessories. The overview of the 
KBR2 is shown in Figure 1.6.   

Figure 1.6 : Overview of the KBR2 

1.1 Damage assessment: 

The probable damages due to activities associated with the construction of the reservoir have 
been studied in relation to the following areas:

• Land environment
• Ambient Air Environment
• Noise environment
• Water environment
• Ecological environment
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1.1.1 Damage to Land environment:  

The site of the reservoir was an expanse of scrub land.  The vegetation comprised of dense 
thickets of Prosopis juliflora with few Acacia nilotica, Azadirachta indica and Borassus 
flabellifer) and expanses of grassland as can be seen from the Google Earth Image of 26-
01-2011 in Figure 1.7-1.8. 

Figure 1.7 : Google Earth Image dated 26-01-2011 of New Reservoir Site. 
Existing Reservoir seen on left.
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Figure 1.8 : Google Earth Image dated 13-04-2018 of New Reservoir Site. 
Existing Reservoir seen on left. 

Approximately 4450000 m3 of soil and rocks were excavated for creation of the reservoir.  
Excavation was carried out using mechanical shovels / excavators, which loaded the 
excavated muck on to tipper trucks. The tipper trucks then transported the material to 
designated dump sites.  A few large boulders, too large to be excavated and broken up by 
the deployed shovels / excavators, were encountered. These were broken up into 
manageable sizes by blasting. Prior clearance had been obtained from the concerned 
authorities for using explosives for blasting rock. 

The soil and rocks excavated from the reservoir site have been dumped externally at five 
locations:  
1. Just beyond the north-eastern corner of the new reservoir (between latitudes 17o40’53.1” 

N & 17o41’04.5” N and longitudes 83o10’20.8” E &  83o10’33.3” E )
2. Just beyond the eastern side of the new reservoir site (between latitudes 17o40’26.5” N 

& 17o40’52.25” N and longitudes 83o10’30.5” E & 83o10’35.6” E). 
3. Just beyond the south-eastern corner of the new reservoir (between latitudes 17o40’14.5” 

N & 17o40’26.1” N and longitudes 83o10’25.1” E &  83o10’36.2” E )
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4. Just beyond the north-western corner of the existing reservoir, ~2.6 km due west of the 
new reservoir site (between latitudes 17o40’18.7” N & 17o40’39.8” N and longitudes 
83o08’20.2” E &  83o08’53.3” E )

5. About 4.5 km due west of the new reservoir site (between latitudes 17o40’12.7” N & 
17o40’32.1” N and longitudes 83o07’17.5” E &  83o07’43.9” E).   

Top soil has been dumped separately as small dumps not more than 1 m high. ~90 ha area 
has been utilised for the reservoir and associated structures / facilities and 61.41 ha area has 
been utilised dumping material excavated from the reservoir.  Dumped material spread over 
25.91 ha area is being rehandled and being utilised for embankment construction i.e. 35.5 
ha of dumps shall remain.  The entire dump area shall be biologically reclaimed. Photograph 
of dump site is given imn Figure 1.9 below. 

Figure 1.9 : Excavated Material from New Reservoir Dumped Externally at 
approx. 17o40’25”N, 83o07’33“E

Measures considered for minimizing the damage: 

In order to preserve top soil, Top soil has been dumped separately as small dumps not 
more than 1 m high.
Dumped material being rehandled and being utilised for embankment construction

1.1.2 Damage to Ambient air quality 

As indicated above the new KBR 2 is being dug out near the existing KBR1 on the opposite 
site of the road. Since this is a fresh project, all the activities like, vegetation removal, ground 
levelling, drilling & blasting, civil construction work etc. shall be involved.  

Approx. 4450000 m3 of soil and rocks were excavated for creation of the reservoir.  
Excavation was carried out using mechanical shovels / excavators, which loaded the 
excavated muck on to tipper trucks. The excavated material stored at different locations 
The estimated quantity of material transported during construction phase is as follows--

Total quantity of excavated material and  transported – 6675000 T 
Total Concrete transported – 200 T 

The project basically involves digging out soil, rocks and other debris from site and storing it 
in some other areas. Along with this, an embankment is also provided which is constructed 
of the same material being dug out and some other material. 
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The main source pollutant generate from the above activities is dust. The emissions are 
fugitive in nature.  The fugitive emissions arising out of these activities have been estimated 
based on AP-42 considering the quantity of material excavated and handled.  

The emissions of NOx during transport of excavated material are estimated based on CPCB 
guidelines.  The estimated emissions for each activity are given in Table 1.2 below. 

Table 1.2 : Pollutant emissions during construction phase of KBR2 
Sl. 
No. Activity Emission Factor Emission Rate

(g/sec)
Excavation /Construction activities

1 Bulldozing 2.292 Kg/hr 0.064
2 Motor Grading 0.6 g/Km/Vehicle 0.014
3 Truck Loading with debris 0.0002 Kg/T 0.057
4 Truck Unloading 0.0002 Kg/T 0.057
5 Drilling and blasting of rocks 0.59 Kg/Hole 0.074
6 Wind erosion of exposed material 9.03E-07 g/s/m2 0.027

Material Transport
1 Truck transport of cement to site on paved roads

PM 17.8 g/Km/Vehicle 0.000000000871 g/s/m2

NOx 9.3 g/Km/Vehicle 0.000000000456 g/s/m2

2 Truck transport of excavated material on unpaved roads
PM 5.8 g/Km/Vehicle 0.000003528695 g/s/m2

NOx 9.3 g/Km/Vehicle 0.000005702298 g/s/m2

Based on the above estimated emission values, damage of ambient air quality which would 
have happened during construction activities of reservoir are assessed. The assessment has 
been made by studying increase of ground level concentrations due to the construction 
activities in buffer areas. The incremental concentrations due to the construction activities 
are given in Table 1.3 below. The isopleths of PM10 and NOX concentrations are also given 
in Figure 1.10and Figure 1.11 respectively.  

Table 1.3 : GLCs due to construction activities of KBR2 
Station ID PM NOx

A1 0.026 0.232
A2 1.592 1.880
A3 0.380 0.078
A4 0.115 0.925
A5 0.000 0.000
A6 0.568 0.313
A7 0.109 0.163
A8 0.132 0.005

* All values in μg/m3. 
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Based on the above, following conclusions can be drawn: 

During excavation of reservoir, the fugitive dust was generated due to various 
excavation activities, the maximum was near to the source. Concentrations of 
airborne dust at nearest habitation i.e. Railway colony which is 200m away from 
the site would have increased by about 4 μg/m3 above the ambient concentrations. 
Similarly in the northern side beyond NH road the dust levels increased by 4 to 7 
μg/m3. 
Existing dust levels at this locations are in the range of 72 to 75 μg/m3. The resultant 
concentrations at nearest inhabited areas during construction period would have 
been in the range of 76 to 82 μg/m3 which are within the norms. Though there was
minor increase in ambient air concentrations during excavation period of KBR2 
which would have led to a minor damage to the environment.  

Measures considered for minimizing the damage: 

Provided temporary enclosures to restrict the dust during excavation 
 Regular water sprinkling on un paved  approaching roads
Muffling was done by sand bags, wire mesh and blast mats to reduce fly rocks 
and spread of dust. The fragments have been arrested within 15m of distance

1.1.3 Damage to Water environment: 

Three natural perennial streams flowed through the reservoir site area. One (the Central 
Nala) entered the site somewhat in the middle of the western boundary of the reservoir 
site and flowed towards the south-east across the reservoir site. The second (Northern 
Nala) flows from the north slightly east of the eastern boundary of the reservoir site 
and flowed south-ward to join the Central Nala east of the south-eastern corner of the 
reservoir site. The third stream (Southern Nala) flows close to but outside the reservoir 
site. This stream flows from south-west to north-east in the southern part of the 
reservoir. After confluence with Central Nala coming from the north-west across the 
reservoir site east of the south-east corner of the reservoir site, it turns towards the 
south-east.  

During construction of the reservoir the drains were diverted. Prior to commencement 
of reservoir construction a diversion channel was constructed to divert Central Nala 
along the proposed western and southern rim of the proposed reservoir area to the 
existing Southern Nala,  thus maintaining the overall drainage pattern.   

The new reservoir bottom is ~14 m below the original ground level. In the reservoir 
site, the ground water level is ~4 m below the original ground level. So water has to 
be discharged from the excavations. Due to this it would drained out the ground water 
in the surrounding areas.   

RINL has constructed an artificial ground water recharging pond on the southern side 
of the reservoir site. Water seeping into the excavated reservoir water was pumped out 
into the ground-water recharging pit. The pits were grouted to avoid any further 
infiltration. The cross section of the reservoir is shown in Figure 1.12. 
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Figure 1.12 : Cross-section of the reservoir 

Measures considered for minimizing the damage: 

In order to prevent infiltration of ground water during excavation and to avoid 
depletion of ground water levels in the surrounding areas, grouting was done. 
A diversion channel was constructed to divert Central Nala along the proposed 
western and southern rim of the proposed reservoir area to the existing Southern 
Nala, thus maintaining the overall drainage pattern.   

1.1.4 Effects on Ambient Noise Levels: 

The maximum noise generated by the diesel powered machinery deployed for 
excavations was 85 dB(A) at ~1 m distance from the machinery. The distance between 
the nearest residential areas (Railway Colony near the north-eastern corner of the 
reservoir site) and machine deployment site was 150 m.  

Thus without any attenuation by physical barriers, the 85 dB(A) will reduce to 41.5 
dB(A) at a distance from the source.  The Railway Colony is close to the nearby National 
Highway on which there is very heavy traffic round the clock. Consequently the day 
time noise levels in the Railway Colony is ~59 dB(A).  

The noise levels at the Railway Colony would have had increased by only 0.08 dB(A) 
on account of machinery deployed for reservoir construction. In reality, the actual 
increase was less because of attenuation by the thick vegetation in the intervening area 
i.e. background noise levels at nearby residential areas were unaffected by deployment 
of diesel powered machinery at the reservoir site.   

Measures considered for minimizing the damage: 

Excavation activities have limited only during day time.  
Temporary enclosures have arranged to further decrease of noise levels. 
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Thick vegetation in the intervening area and boundary wall between the reservoir 
and railway colony further decreases the noise levels  

1.1.5 Ground Vibrations & Fly Rock: 

Prior to blasting, trial blasting studies were carried out by M/s Mineral on Ground, 
Hyderabad to determine the maximum amount of explosives which can be used per 
blast without damaging any nearby buildings. Before carrying out trial blasting, the 
distance to nearby structures was determined and the quantity of explosives was 
adjusted accordingly so that the structures were not affected (i.e. only “Controlled 
Blasting” was carried out). 

The minimum distance between buildings and blasting sites is about 380 m. Directorate 
General of Mines Safety (DGMS), has stipulated that a Safety Zone of 300 m must be 
maintained between blasting sites and residential areas to avoid risks to human life & 
property due to fly rock from blasting. Thus the distance between blasting sites and 
residential areas was adequate.  

1.1.6 Damage to Ecology:  

As mentioned earlier, the project area comprises of dense scrub and grass lands and 
bulk of the vegetation comprises of Prosopis juliflora.

Sample survey of vegetation of the areas adjacent to the areas cleared for the new 
reservoir indicates that Prosopis juliflora constituted ~92 % of the trees, Acacia nilotica 
~5% and the balance was mostly Borassus flabellifer, Azadirachta indica, Ficus spp. 
along with a few isolated miscellaneous species.

Due to the spreading nature of the canopy of Prosopis juliflora, the green cover of the 
area ( except the grass lands)  was almost total although the trees were about 5 – 6 m 
apart on an average as can be seen from the flowing photograph (Figure 1.13- 1.15)
inside the dense vegetation adjacent to the area cleared for the reservoir. 

Figure 1.13 : Dense Vegetation Adjacent to New Reservoir Site at approx.  
17o40’39”N, 83o10’34.7“E
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Figure 1.14 : Dense Vegetation Adjacent to New Reservoir Site at approx. 
17o40’12”N, 83o10’07“E

Figure 1.15 : Inside Dense Vegetation Adjacent to New Reservoir Site at  
approx. 17o40’12”N, 83o10’23“E

The damages on ecology due to reservoir construction are as follows: 
1. Loss of green cover due to removal of vegetation 
2. Loss of animals’ habitat due to clearance of vegetation
3. Damage to vegetation due to deposition of fugitive dust on vegetation.  

During clearance of the area for reservoir construction, a total of 23564 trees were 
felled of which 20982 were Prosopis juliflora of girth > 30 cm. 2053 nos. of trees had 
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girth between 30 cm & 60 cm, 521 trees had girth between 60 cm and 120 cm and 8 
trees had girth >120 cm.  

The area where the new reservoir is being constructed is surrounded by urban areas. 
The National Highway from Kolkata to Chennai via Cuttack, Bhubaneshwar, 
Visakhapatnam, Rajmundry and Vijaywada runs close to the site’s northern boundary. 
There is very heavy traffic round the clock on this road. The size of the area, which is 
an isolated one, is too small to support any large animal. The only animals found in the 
reservoir area were common small birds, reptiles (snakes & lizards) and small mammals 
(squirrels, mongooses &rats & mice etc.).  

The excavation and dumping has involved operation of diesel powered heavy earth 
moving machinery (HEMMs) over unpaved surfaces. Excavation and dumping of soil & 
rocks have led to generation of fugitive dust and NOx (from diesel engines). The 
excavated soil and hard rock dumped adjacent to the new reservoir, have been / are 
being re-handled and used for construction of the reservoir’s embankments. The 
embankment will extend for up to 12 m above the original ground level. The slope of 
the embankment on the inner side (i.e. inside the reservoir) will be lined with concrete 
panels up to a depth of 4 m below the embankment. The work involves handling of 
excavated soil & rocks and movement of diesel powered HEMMs over unpaved surfaces. 
This is leading to generation of fugitive dust and NOx.  

Water sprinkling was / is being carried out on the unpaved roads to suppress fugitive 
dust (Figure 1.16). However, the excavations and the dumps remain a major source 
of fugitive dust.  

Figure 1.16 : Water Sprinkling on Road Between New Reservoir Site and 
Dump Site 
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The likely increase in airborne dust levels and NOx due to increased truck traffic has 
been estimated by mathematical modeling. The inputs for the mathematical modeling 
were (besides the increased vehicular movement) hourly meteorological data as 
monitored during Winter Season, 2016, emission factors suggested by Automotive 
Research Association of India, Pune after detailed field studies for Heavy Commercial 
Vehicles, Diesel Trucks manufactured after the year 2000. Emission factors for dust and 
NOx were considered to be 1.24 g/km and 9.3 g/km respectively. 

The NOx was emitted over a wide area. Preliminary calculations have indicated that the 
quantity of NOx emitted over ~150 ha area was too less to have any measurable impact 
on the ambient air quality. 

The maximum estimated ground level concentration of fugitive dust due to activities of 
the project was 84 μg/m3 and occurred at the debris dumping location. It is to be noted 
that fugitive dust is generated at the ground level or few metres above the ground (in 
case of dumps).  Fugitive dust does not travel very far unless there are very strong 
winds and most of the dust usually settles down within a few hundred metres of the 
source. The dust settling on the leaves of plants reduces the plants’ photosynthetic 
activity and in extreme cases can also lead to the death of the leaves and apical buds.  
This is often seen adjacent to unpaved haul roads in mine areas. However, in the 
present project some dust deposition was observed on vegetation facing the dumps 
and the under-construction embankment, but fatal damage to vegetation by dust 
deposition was not observed, possibly due to effective dust suppression on unpaved 
roads.  

1.1.7 Summary of Damages during Construction of KBR2 

A small portion of unutilized land which was already available with RINL was 
diverted for the project. The main vegetable of the land was some shrubs.
Dust generation due to excavation and truck movement was major source of 
pollution. The same will cease to exist on completion on construction phase of the 
project.
Some natural streams passing through the site were diverted.
Major source of noise pollution was truck movement and blasting activities. The 
same will cease to exist on completion on construction phase of the project.
The main vegetable of the land was some shrubs which was removed during 
construction phase.

1.2 Mitigation Measures 

Measures considered during excavation and construction: 

Water is being sprinkled on unpaved roads to suppress fugitive dust.  
Garland drain and retaining wall will be constructed at the toe of the dumps to prevent 
wash off from the dump. The retaining walls shall be 1 m high and 0.5 m thick. The 
retaining walls will have weep holes leading to garland drain (0.5m X 0.5m). The 
garland drains will be routed through desilting ponds, before discharging to natural 
drainage channels. 
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After utilization of the material, the dump sites and the other two dumps (whose 
material will not be utilised), shall be biologically reclaimed. This will be carried out as 
follows: 

On completion of external dumping / reclamation of dump sites, top soil (which was 
excavated during the initial stage of reservoir construction and has been stored in 
separate small dumps) will be scattered over the area. Water will be sprinkled over 
the topsoil.
Grasses and the shrub Ipomea carnea will be planted on the soil to stabilize it. 
0.5 m x 0.5 m x 0.65 m pits will be excavated at ~3 m intervals. 
These pits will be filled with a mixture of topsoil, compost / organic manure. 
About 0.6 m tall saplings of Acacia nilotica, Azadirachta indica, Ficus bengalensis,
Ficus religiosa, and Pongamia pinnata will be planted in soil filled pits just after the 
commencement of monsoons. Seeds of Phoenix sylvestris will also be planted.
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2.0 Air quality in the core zone was not monitored and correlation of emission 
from the plant area therefore could not be correlated properly for possible 
impact on the receptor in the buffer zone in the downwind direction. Project 
proponent had been asked to collect one month fresh data as the base line 
data used was mostly secondary collected in the year 2016 and was not 
updated for validity the current environment parameters. 

Fresh baseline data was generated at site for one month duration. 4 AAQ stations were 
installed within the plant boundary (Core zone) spread in all 4 directions. In addition to 
this, one month baseline data generation was also conducted at 8 locations in 10 Km 
buffer zone of plant boundary to validate the previous data.  

The establishment of baseline for different environmental components in the study area 
and at the project site has been done by conducting field monitoring for baseline data 
generation. The data generation was carried out covering micro-meteorology, Ambient 
Air Quality, Noise Levels, Water Quality and Soil.

2.1 MICRO-METEOROLOGY 

The micro-meteorological data at site was freshly monitored for one month during the 
post-monsoon season of 2018. Various micro-meteorological parameters were 
recorded at one hour intervals continuously throughout the three month long 
monitoring period.  

The parameters monitored were: 
Wind speed 
Wind Direction 
Atmospheric Temperature 
Relative Humidity 
Solar Radiation 
Rainfall (on daily basis) 

Table 2.1 gives the summary of micro-meteorological data collected during the 
monitoring period. Tables 2.2- 2.4 give the monitored wind frequency distribution for 
overall, day and night hours. Overall day, Day time (0600hrs.– 1800 hrs.) and night 
time (1800 hrs. – 0600 hrs.) Wind-rose diagrams have been prepared and presented 
as Fig. 2.1, 2.2 & 2.3 respectively. 

Table 2.1 : SUMMARIZED MONITORED MICRO-METEOROLOGICAL DATA AT 
VISAKHAPATNAM (OCT - NOV, 2018) 

Period Wind Speed 
(m/sec)

Temperatur
e (oC)

Relative 
Humidity 

(%)

Solar
Radiation 
(Watt/m2)

Rainfall

(Oct-
Nov’18) Max. Min. Avg. Max. Min. Avg Max. Min. Max. Min. Avg.

24hrs 
Highest 
(mm)

Total 
(mm)

No. 
of

rainy 
days

7.4 <0.4 2.3 34.6 17.6 26.3 100 29 857 0 215 1.9 12.1 5
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Figure 2.1 : WIND ROSE (OVERALL) 

Table 2.2 : WIND FREQUENCY DISTRIBUTION (OVERALL) 

Wind 
Direction 
(towards)

Wind Speed Ranges (m/s) Total 
(%)0.4 -

2.0
2.0 -
3.0

3.0 -
5.0

5.0 -
6.0 >=  6.0

N 4.74 4.00 1.55 0.00 0.00 10.29
NNE 2.86 1.96 2.94 0.49 0.25 8.50
NE 2.53 1.72 3.76 0.98 1.80 10.78
ENE 1.96 1.23 2.61 0.90 2.78 9.48
E 2.86 2.94 2.70 2.04 0.82 11.36

ESE 1.72 2.45 2.78 0.08 0.00 7.03
SE 2.12 1.31 2.53 0.00 0.00 5.96
SSE 2.94 0.41 0.98 0.00 0.00 4.33
S 2.86 0.16 0.16 0.00 0.00 3.19

SSW 3.27 0.00 0.00 0.00 0.00 3.27
SW 2.94 0.00 0.00 0.00 0.00 2.94

WSW 1.72 0.00 0.00 0.00 0.00 1.72
W 1.63 0.25 0.00 0.00 0.00 1.88

WNW 0.33 0.00 0.00 0.00 0.00 0.33
NW 0.57 0.00 0.00 0.00 0.00 0.57

NNW 3.27 0.98 0.08 0.00 0.00 4.33
Sub-Total 38.32 17.40 20.10 4.49 5.64 85.95

Calms (Wind speed <0.4 m/s or <1.6 km/hr) 13.97
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Figure 2.2 : WIND ROSE (DAY) 

Table 2.3 : WIND FREQUENCY DISTRIBUTION (DAY) 
Wind 

Direction 
(towards)

Wind Speed Ranges (m/s) Total 
(%)0.44 -

2.0
2.0 -
3.0

3.0 -
5.0

5.0 -
6.0 >=  6.0

N 1.79 1.47 0.49 0.00 0.00 3.75
NNE 0.65 1.31 1.79 0.98 0.49 5.22
NE 0.82 1.47 2.45 1.63 3.59 9.95
ENE 1.79 0.98 3.43 1.47 5.55 13.21
E 2.77 3.43 5.38 3.92 1.63 17.13

ESE 1.96 4.40 5.55 0.16 0.00 12.07
SE 2.94 2.61 5.06 0.00 0.00 10.60
SSE 4.57 0.82 1.96 0.00 0.00 7.34
S 4.57 0.00 0.33 0.00 0.00 4.89

SSW 2.77 0.00 0.00 0.00 0.00 2.77
SW 0.82 0.00 0.00 0.00 0.00 0.82

WSW 1.47 0.00 0.00 0.00 0.00 1.47
W 0.82 0.49 0.00 0.00 0.00 1.31

WNW 0.00 0.00 0.00 0.00 0.00 0.00
NW 0.00 0.00 0.00 0.00 0.00 0.00

NNW 1.14 0.00 0.00 0.00 0.00 1.14
Sub-Total 28.87 16.97 26.43 8.16 11.26 91.68

Calms (Wind speed <0.44 m/s or <1.6 km/hr) 8.16
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Figure 2.3 : WIND ROSE (NIGHT) 

Table 2.4 : WIND FREQUENCY DISTRIBUTION (NIGHT) 
Wind 

Direction 
(towards)

Wind Speed Ranges (m/s) Total 
(%)0.4 -

2.0
2.0 -
3.0

3.0 -
5.0

5.0 -
6.0 >=  6.0

N 7.68 6.54 2.61 0.00 0.00 16.83
NNE 5.07 2.61 4.08 0.00 0.00 11.76
NE 4.25 1.96 5.07 0.33 0.00 11.60
ENE 2.12 1.47 1.80 0.33 0.00 5.72
E 2.94 2.45 0.00 0.16 0.00 5.56

ESE 1.47 0.49 0.00 0.00 0.00 1.96
SE 1.31 0.00 0.00 0.00 0.00 1.31
SSE 1.31 0.00 0.00 0.00 0.00 1.31
S 1.14 0.33 0.00 0.00 0.00 1.47

SSW 3.76 0.00 0.00 0.00 0.00 3.76
SW 5.07 0.00 0.00 0.00 0.00 5.07

WSW 1.96 0.00 0.00 0.00 0.00 1.96
W 2.45 0.00 0.00 0.00 0.00 2.45

WNW 0.65 0.00 0.00 0.00 0.00 0.65
NW 1.14 0.00 0.00 0.00 0.00 1.14

NNW 5.39 1.96 0.16 0.00 0.00 7.52
Sub-Total 47.71 17.81 13.73 0.82 0.00 80.07

Calms (Wind speed <0.4 m/s or <1.6 km/hr) 19.77

The frequency table as indicated in Tables 2.2, 2.3 &2.4 indicate that the study area 
winds are predominantly coming from East, North and North East directions. During 
daytime, East (E) is the predominant wind direction (prevailing for 17.13% of the time) 
followed by ENE (13.21%) and ESE (12.07%). Calm conditions prevailed for 8.16% of 
the daytime. During night, the predominant wind direction is N (16.83%), followed by 
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NNE (11.76%) and NE (11.6%). Calm condition prevailed for 19.77% of the time. 
Overall (24 hours), the predominant wind direction is also E (11.36%), followed by ENE 
(13.21%) and N (10.29%). Calm conditions prevailed for 13.97% of the time. During 
the entire monitoring period the predominant wind speeds were in the range of 0.4 –
7.4 m/s.  

2.2 AMBIENT AIR QUALITY 

Ambient air quality monitoring study has been done to correlate the emissions from 
the plant area and evaluate the existing air quality in and around the plant.  

The existing ambient air quality, in terms of Respirable Particulate Matter (PM10 and 
PM2.5), Sulphur-dioxide (SO2), Oxides of Nitrogen (NOx), Carbon Monoxide (CO), Ozone 
(O3), Ammonia (NH3), Lead (Pb), Arsenic (As), Nickel (Ni), Benzene (C6H6) and 
Benzo(a)Pyrene (BaP), Phenols and Volatile Organic Compounds (VOC’s)  has been 
measured through a planned field monitoring. These parameters were monitored at 
selected Ambient Air Quality (AAQ) monitoring stations at four locations inside the plant 
(core zone) and eight locations outside the plant (buffer zone). The AAQ presented in 
this report is the AAQ monitored during post Monsoon season 2018 for one month as 
per MoM.

2.2.1 Location of Ambient Air Quality (AAQ) Monitoring Stations 

To assess the ambient air quality, four locations inside the plant and eight locations
outside the plant ambient air quality monitoring stations have been set up. Table 
2.5gives the list AAQ monitoring stations. The location of stations has been shown in 
Fig 2.4.
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For selection of the monitoring stations, Wind rose of IMD observatory at 
Visakhapatnam has been utilized to identify the probable locations. Station locations 
were decided by running screening model using wind direction & speed, atmospheric 
stability, stack details such as temperature, volume, velocity etc. of the existing stacks. 
As indicated earlier, the annual predominant wind directions in the study area in general 
are from E - ENE – N sectors. All predominant downwind sectors are considered for 
fixing up the monitoring stations.  

The locations inside the plant i.e. core zone have been selected based on the above 
criteria looking into maximum emissions and the possible impact on receptors in the 
buffer zone in the downwind direction.  

Table 2.5 : Ambient Air Quality (AAQ) Monitoring Stations 

Sn Station 
Code Location Latitude Longitude

Direction& 
Distance from 

Plant (km)
Core Zone

1. WZAAQ1 Near Coke Oven 
Plant 17°36'6.41"N 83°12'12.37"E Within plant 

boundary

2. WZAAQ2 CPP 2 near 
Appikonda gate 17°37'9.24"N 83° 9'57.07"E Within plant 

boundary

3. WZAAQ3 Near Ash pond 17°35'24.99"N 83°11'6.60"E Within plant 
boundary

4. WZAAQ4 Central Laboratory 17°37'47.13"N 83°11'16.14"E Within plant 
boundary

Buffer Zone
5. A1 Devada 17°35'7.98"N 83° 8'17.76"E 2.3 km, SW
6. A2 Gorlavanipalem 17°37'50.83"N 83° 5'38.41"E 7.5 km, W
7. A3 Bhavani Nagar 17°38'6.29"N 83° 8'2.47"E 3.7 km, W
8. A4 Sector 3, VSP 17°39'38.34"N 83° 9'51.60"E 2.0 km, W
9. A5 Chepurapalli 17°33'48.08"N 83° 5'23.00"E 8.5 km, SW
10. A6 Duvvada 17°42'6.29"N 83° 9'42.67"E 5.3 km, NW
11. A7 Gangavaram 17°38'25.66"N 83°13'47.46"E 2.4 km, NE
12. A8 Gajuwaka 17°41'2.93"N 83°13'0.87"E 5.3 km, NE

2.2.2 Description of monitoring locations 

Fresh baseline data is being generated at site for one month duration. 4 AAQ stations 
(WZAAQ1-WZAAQ4) were installed within the plant boundary and at 8 locations in 10 
Km buffer zone of plant boundary to validate the previous data. The monitoring 
locations are described below- 

a. WZAAQ1 – The monitoring station was setup near the Coke oven complex in the 
East direction near the under-construction COB5. 

b. WZAAQ2 – The monitoring station was installed at the western boundary of the 
plant near the existing new CPP2 as the predominant wind direction in the study 
area is dominated by Easterlies. 

c. WZAAQ3 – The monitoring location was installed in the south which is second 
predominant downwind direction near to the ash pond. 
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d. WZAA4 – The monitoring location was in the upwind direction in the northern 
boundary of the plant.   

e. AAQ1 –Located in south/south-west direction with reference to the plant, the 
monitoring station lies in the predominant downwind direction. The station is 
located in between three major industries in the area viz. RINL’s steel plant, Hinduja 
Power Plant and NTPC’s Simhadri power plant. 

f. AAQ2 – Located west of the steel plant at a distance of ~7.5 km from plant 
boundary, the station is located in residential areas of Gorlavanipalem. The station 
is close to Gajuwaka-Almanchalli Road. 

g. AAQ3 – Located within 5 km of plant boundary, the station is located in a residential 
area which is downwind of the steel plant. The station is at a distance of 4.8 km 
from the ash pond of Simhadri power plant which are to the south. 

h. AAQ4 – The station is located in VSP Township which is a residential area with good 
green cover. 

i. AAQ5 –The station is located further south of AAQ1 in the downwind direction 
beyond the Hinduja Power Plant. RINL’s boundary is at a distance of 8.5 km. 

j. AAQ6 – The station is located in residential areas north of the plant at a distance 
of about 5 km. The area is dominated by several building construction sites. 

k. AAQ7 – Located North-East direction of the plant, the station is close to
Gangavaram Port. 

l. AAQ8 – Located north of the plant, the station is surrounded by dense population 
and several urban activities. 

2.2.3 Predominant Wind Directions vis-à-vis Ambient air quality (AAQ) stations 

As mentioned earlier, the predominant wind directions are E, followed by ENE and N. 
The monitoring locations covering upwind and downwind directions (as shown Fig 2.5) 
are as follows- 

1. East to west - WZAAQ1 – WZAAQ2 – AAQ3 – AAQ2 
2. North east to South west – AAQ7 – WZAAQ4 – WZAAQ2 
3. East North east to South-South west –WZAAQ1 – WZAAQ3 – AAQ1 – AAQ5 
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Figure 2.5 : Air Quality Monitoring Locations vs Wind directions 

2.2.4 Ambient air quality (AAQ) monitoring schedule 

As mentioned earlier, the Revised EIA report has been prepared on the basis of Ambient 
Air Quality data generated in the study area for one month during the post monsoon 
season, 2018. Samples of 24 hourly duration were taken on each monitoring day twice 
a week for four weeks (i.e. 8 samples were collected at each location) for PM10, PM2.5,
SO2 and NOx. The other parameters has been measured through a planned field 
monitoring. The methods of sample collection, equipment used and analysis procedures 
as is as provided in Chapter 3 of the EIA report. 

2.2.5 Methods of Sampling and Analysis 

The methods of sample collection, equipment used and analysis procedures as followed 
are given in Table 2.6. 

Table 2.6 : Methodology of Sampling & Analysis and Equipment used 
Sl. No Parameters Method followed

1. PM10 Gravimetric. IS:5182 (Part 23)
2. PM2.5 Gravimetry

3. NOx Jacobs and Hochheiser modified (Na-arsenite) Method. 
IS:5182 (Part VI)

4. SO2 Improved West & Gaecke method: IS:5182 (Part II)
5. CO NDIR Method
6. O3 UV photometric 
7. NH3 Indophenol blue method
8. Pb AAS method after sampling on EPM 2000 filter paper
9. As AAS method after sampling on EPM 2000 filter paper
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10. Ni AAS method after sampling on EPM 2000 filter paper
11. C6H6 Adsorption and Desorption followed by GC analysis

12. Benzo(a)Pyren
e Solvent extraction followed by HPLC analysis

13. Phenols EPA Method TO-8,HPLC analysis

14.

Volatile
Organic 
Compounds 
(VOC’s)

NISOH-1501, Issue 3, 15th March 2003

15.
Heavy metals
(Fe, Mn, Cd, 
Cu, Cr, Zn)

AAS method after sampling on EPM 2000 filter paper

16. Hg CVAAS method after sampling on EPM 2000 filter paper

2.2.6 Ambient Air Quality Monitoring Results 

The summarized results of ambient air quality monitoring (covering PM10, PM2.5, NOx, 
SO2, CO, NH3, O3, Pb, As, Ni, Benzene and BaP are given in Table 2.7. Station wise 
detailed monitoring data are furnished in Tables 2.8 to 2.19. 
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Table 2.8 : Detailed Ambient Air Quality Results For Near Coke Oven Plant 
(WZAAQ1), POST MONSOON 2018 

S.No. Date of 
Sampling

PM10
(μg/m3)

PM2.5
(μg/m3)

NOX
(μg/m3)

SO2
(μg/m3)

1 15/10/2018 140 82 48.2 51.9
2 18/10/2018 138 82 35.2 52.1
3 21/10/2018 144 85 41.7 40.5
4 26/10/2018 161 95 42.2 56.0
5 31/10/2018 122 72 26.5 42.8
6 3/11/2018 110 65 29.6 38.1
7 6/11/2018 109 64 31.6 52.8
8 9/11/2018 96 57 38.0 47.3

Table 2.9 : Detailed Ambient Air Quality Results For CPP 2 Near Appikonda 
Gate (WZAAQ2), POST MONSOON 2018 

S.No. Date of 
Sampling

PM10
(μg/m3)

PM2.5
(μg/m3)

NOX
(μg/m3)

SO2
(μg/m3)

1 15/10/2018 85 39 20.3 10.5
2 18/10/2018 78 30 25.2 9.6
3 21/10/2018 69 26 21.2 8.9
4 26/10/2018 99 54 23.7 16.6
5 31/10/2018 91 45 21.8 12.6
6 3/11/2018 96 58 21.5 13.5
7 6/11/2018 87 43 26.7 10.4
8 9/11/2018 75 31 22.3 12.3

Table 2.10 : Detailed Ambient Air Quality Results For Near Ash Pond 
(WZAAQ3), POST MONSOON 2018 

S.No. Date of 
Sampling

PM10
(μg/m3)

PM2.5
(μg/m3)

NOX
(μg/m3)

SO2
(μg/m3)

1 15/10/2018 190 85 37.2 25.7
2 18/10/2018 231 104 39.9 30.5
3 21/10/2018 164 74 34.3 29.5
4 26/10/2018 132 60 30.4 26.0
5 31/10/2018 119 53 29.6 22.0
6 3/11/2018 216 97 36.4 30.0
7 6/11/2018 262 118 32.5 27.1
8 9/11/2018 164 74 26.6 21.2

Table 2.11 : Detailed Ambient Air Quality Results For Central Laboratory 
(WZAAQ4), POST MONSOON 2018 

S.No. Date of 
Sampling

PM10
(μg/m3)

PM2.5
(μg/m3)

NOX
(μg/m3)

SO2
(μg/m3)

1 15/10/2018 79 34 28.2 18.6
2 18/10/2018 80 38 20.9 17.4
3 21/10/2018 83 42 27.2 16.2
4 26/10/2018 89 50 31.7 15.7
5 31/10/2018 73 31 25.4 11.2
6 3/11/2018 88 47 26.9 15.7
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S.No. Date of 
Sampling

PM10
(μg/m3)

PM2.5
(μg/m3)

NOX
(μg/m3)

SO2
(μg/m3)

7 6/11/2018 85 46 21.0 17.6
8 9/11/2018 81 40 15.1 13.8

Table 2.12 : Detailed Ambient Air Quality Results For Devada (A1), POST 
MONSOON 2018 

S.No. Date of 
Sampling

PM10
(μg/m3)

PM2.5
(μg/m3)

NOX
(μg/m3)

SO2
(μg/m3)

1 15/10/2018 92 52 22.7 13.2
2 18/10/2018 91 48 18.6 16.0
3 21/10/2018 90 47 25.8 12.7
4 26/10/2018 96 47 20.3 12.8
5 31/10/2018 95 51 27.3 13.1
6 3/11/2018 91 43 21.6 14.4
7 6/11/2018 87 41 29.3 13.3
8 9/11/2018 79 35 23.8 14.2

Table 2.13 : Detailed Ambient Air Quality Results For Gorlavaripalem (A2), 
POST MONSOON 2018 

S.No. Date of 
Sampling

PM10
(μg/m3)

PM2.5
(μg/m3)

NOX
(μg/m3)

SO2
(μg/m3)

1 13/10/2018 81 41 27.3 19.3
2 19/10/2018 90 48 28.9 19.3
3 25/10/2018 82 40 26.8 21.7
4 28/10/2018 89 50 24.0 21.1
5 1/11/2018 73 40 25.0 22.7
6 4/11/2018 88 52 22.3 19.7
7 7/11/2018 89 50 23.7 22.3
8 9/11/2018 86 45 23.7 20.1

Table 2.14 : Detailed Ambient Air Quality Results For Bhavaninagar (A3), POST 
MONSOON 2018 

S.No. Date of 
Sampling

PM10
(μg/m3)

PM2.5
(μg/m3)

NOX
(μg/m3)

SO2
(μg/m3)

1 15/10/2018 69 33 17.8 11.8
2 18/10/2018 79 45 13.1 13.2
3 21/10/2018 94 52 18.7 10.7
4 26/10/2018 90 51 16.2 13.4
5 31/10/2018 89 43 15.5 10.3
6 3/11/2018 81 36 18.2 11.0
7 6/11/2018 87 45 20.7 10.5
8 9/11/2018 82 38 17.1 10.8
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Table 2.15 : Detailed Ambient Air Quality Results For Sector 3, VSP Quarters 
(A4), POST MONSOON 2018   

S.No. Date of 
Sampling

PM10
(μg/m3)

PM2.5
(μg/m3)

NOX
(μg/m3)

SO2
(μg/m3)

1 15/10/2018 68 26 15.6 11.5
2 18/10/2018 70 31 14.7 10.9
3 21/10/2018 74 35 13.2 13.2
4 26/10/2018 71 42 10.3 13.8
5 31/10/2018 63 30 15.9 10.7
6 3/11/2018 75 39 19.2 12.6
7 6/11/2018 63 29 20.1 13.2
8 9/11/2018 57 25 14.2 8.4

Table 2.16 : Detailed Ambient Air Quality Results For Cheepurapalli (A5), POST 
MONSOON 2018   

S.No. Date of 
Sampling

PM10
(μg/m3)

PM2.5
(μg/m3)

NOX
(μg/m3)

SO2
(μg/m3)

1 13/10/2018 89 40 28.8 14.4
2 19/10/2018 90 47 25.8 16.1
3 25/10/2018 82 36 25.7 15.1
4 28/10/2018 90 49 25.4 13.2
5 1/11/2018 86 45 22.5 13.2
6 4/11/2018 78 38 26.4 16.0
7 7/11/2018 74 41 26.8 12.7
8 9/11/2018 81 44 23.5 12.8

Table 2.17 : Detailed Ambient Air Quality Results For Duvvada (A6), POST 
MONSOON 2018 

S.No. Date of 
Sampling

PM10
(μg/m3)

PM2.5
(μg/m3)

NOX
(μg/m3)

SO2
(μg/m3)

1 15/10/2018 85 41 22.6 13.8
2 18/10/2018 84 44 20.2 11.7
3 21/10/2018 82 38 19.7 12.8
4 26/10/2018 79 36 17.3 13.2
5 31/10/2018 82 39 23.4 17.1
6 3/11/2018 72 29 18.7 10.5
7 6/11/2018 75 34 15.6 8.6
8 9/11/2018 89 47 18.3 11.5

Table 2.18 : Detailed Ambient Air Quality Results For Gangavaram (A7), POST 
MONSOON 2018 

S.No. Date of 
Sampling

PM10
(μg/m3)

PM2.5
(μg/m3)

NOX
(μg/m3)

SO2
(μg/m3)

1 15/10/2018 87 38 27.1 18.6
2 18/10/2018 89 41 30.8 15.3
3 21/10/2018 95 44 36.1 14.2
4 26/10/2018 119 54 41.3 23.1
5 31/10/2018 89 38 33.6 23.8
6 3/11/2018 87 45 22.3 15.6
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S.No. Date of 
Sampling

PM10
(μg/m3)

PM2.5
(μg/m3)

NOX
(μg/m3)

SO2
(μg/m3)

7 6/11/2018 110 57 20.6 11.8
8 9/11/2018 98 43 25.4 17.7

Table 2.19 : Detailed Ambient Air Quality Results For Gajuwaka (A8), POST 
MONSOON 2018 

S.No. Date of 
Sampling

PM10
(μg/m3)

PM2.5
(μg/m3)

NOX
(μg/m3)

SO2
(μg/m3)

1 13/10/2018 80 49 26.1 18.1
2 19/10/2018 59 32 19.4 9.4
3 25/10/2018 61 34 20.2 10.6
4 28/10/2018 70 40 19.5 11.7
5 1/11/2018 72 41 21.3 15.0
6 4/11/2018 69 32 19.1 9.8
7 7/11/2018 82 39 24.6 16.4
8 9/11/2018 82 43 19.6 9.8

2.2.7 Summary of Results of Air Quality Status Inside and Outside the Plant 

Inside the Plant (Core Zone) 

AAQ was monitored at 4 stations in the four directions continuously for one month 
during the monitoring season.  In absence of core zone ambient air quality 
standards, the values have been compared with NAAQS, 2009. The values of PM10
and PM2.5 at WZAAQ2 and WZAAQ4 station is found within the limits when compared 
with National Ambient Air Quality Standards (NAAQS), 2009 of Central Pollution 
Control Board (CPCB).  

The PM10 and PM2.5 values are high in WZAAQ1 (near Coke Oven plants) in the East 
direction and WZAAQ3 (near Ash pond) in the South direction. High concentrations 
of pollutants are recorded at these locations. The high concentrations PM10 and PM2.5
at WZAAQ1 can be attribute to the construction activities of new coke oven and 
activities nearby waste dumps.  However, these are below norm when compared to 
work zone standards for dust specified in Indian Factories Act. 

The WZAAQ1 (near Coke Oven plants) is also showing  relatively high concentrations 
of  ammonia , benzene  and Benzo(a) pyrene concentrations compared to the other 
locations as the monitoring station is located in the downwind direction to 
ammonium sulphate and by product recovery plant. Whereas, the values in WAAQ3 
(Near ash pond) is showing a downward trend for the above parameters. The values 
are further decreased in ambient air location A3 which is further south and beyond 
the plant premises.   

Further, high Ni concentrations have observed in WZAAQ 1&3. However, WZAAQ2 
& 4 the values are much below the norms.  The presence of Ni in coal ash particles 
has been reported and naturally also available in soil (Journal of Industrial pollution 
Control (2008)). 
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The high concentrations PM10 and PM2.5 at WZAAQ3 can be attributed to the ash 
handling activities at the ash pond area and plying of trucks nearby. It is to be noted 
that the sea is less than a km away. Sand and salt spray blowing in from the sea 
coast cannot be ruled out the high PM levels. PM10 and PM2.5 values are within the 
norms in remaining locations. 

The values of SO2, NOx and other parameters are within the limits at all locations 
within the core zone.  

Outside the Plant (Buffer Zone) 

AAQ was monitored at eight AAQ stations continuously for one month during the 
monitoring season. The results indicate that air quality is within norms for all the
monitoring locations for all parameters as prescribed by NAAQS, 2009. However, 
values of PM10 and PM2.5 are relatively high at A1 and A7. It can be attributed to 
material handling areas of port including coal at Gangavaram Port as well as higher 
vehicular movement. The high results of PM10 at A1 may be attributed due to higher 
vehicular movement in residential area, industrial activities and activities near ash 
pond. 

Ni values are found high in A7.  Ni values are also relatively high at A1, A3 and A6 
though the values are within norms. Higher values of Ni in ambient air have also 
been reported in studies in Vishakhapatnam area in literature (Ref. Atmospheric 
Pollution Research 7 (2016) 725-733). The possible reason is mainly due to
anthropogenic activities. 

Further, A5 station has reported values of As though within norms. The 
concentration of As might be due to proximity of thermal power plant in the vicinity 
of this monitoring station. 

2.3 Water Environment  

Water quality monitoring was carried out with the following objectives: 
To understand the ground water quality. 
To assess the waste water quality i.e. inlet and outlet of Coke Oven & By-product 
Plant. 
To assess the quality of the outfalls from the plant. 

The locations of various Ground Water Sampling locations are given in Table 2.20. 

Table 2.20 : Location of Ground Water Monitoring Station 

Sn Stn. 
No. Location Name

Latitude Longitude

1 GW1 Bhavaninagar 17°38'25.3"N 83°07'46.0"E
2 GW2 Devada 17°35'12.1"N 83°08'25.4"E
3 GW3 Gangavaram 17°38'34.9"N 83°13'33.8"E
4 GW4 Near Railway Colony 17°40'50.8"N 83°11'01.4"E
5 GW5 Appikonda 17°34'30.6"N 83°10'16.1"E
6 GW6 Pittavanipalem 17°35'51.4"N 83°07'36.6"E
7 GW7 Peddagantayada 17°39'53.8"N 83°11'56.8"E
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Table 2.21 : Central Pollution Control Board (CPCB) Surface Water Quality 
Criteria 

SN 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 (as O2), mg/l, 

min
6 5 4 4 -

3. BOD, 5 days at 20 C, max 2 3 3 - -
4. otal coliform organism, MPN/100 ml, 

max
50 500 5000 - -

5. Free ammonia (as N), mg/l, max - - - 1.2 -
6. Electrical conductivity, mhos/cm, 

max
- - - - 2250

7. Sodium absorption ratio, max. - - - - 26
8. Boron (as B), mg/l, max. - - - - 2
Class A : Drinking water source without conventional treatment but after dis-infection
Class B : Outdoor bathing (organised)
Class C : Drinking water source after conventional treatment and after dis-infection
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

The results of seven ground water samples collected and analysed during post-
monsoon season as given in Table 2.22.
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2.3.1 Results of Ground Water Quality Analysis 

In absence of any specific norms for Ground Water Quality, the results have been 
compared with drinking water norms (IS: 10500).  

The turbidity of the ground water samples were in the range of 0.17 to 3.57 NTU.  
The turbidity values in all the samples were within the Acceptable Limit except for GW4 
(Railway Colony), GW5 (Appikonda) & GW6 (Pittavanipalem) where the value exceeded 
Acceptable Limit, but did not exceed the Permissible Limit.  
The pH of the ground water samples are in the range of 6.99 to 7.54.  
Total hardness (as CaCO3) levels were within the Acceptable Limit except for GW2 
(Devada) & GW6 (Pittavanipalem) wherein the values exceeded the Permissible Limits 
also which might be due to impact of sea water intrusion.  
The sulphate concentrations in ground water samples were within Acceptable Limits at 
all the locations except GW5 (Appikonda) & GW6 (Pittavanipalem) where the values 
though on higher side were within Permissible Limits.
Iron concentration was found below detectable limits in all samples. 
Nitrate is found high in GW6 (Pittavanipalem) and for the other samples the values are 
well within the acceptable limit. Reports of higher concentrations of nitrate has also 
been reported in this area in literature.  
The alkalinity concentrations are above the acceptable limit but below the permissible 
limits in all the samples.  
Aluminium has been detected in GW1 (Bhavaninagar) and GW5 (Appikonda) however 
the values are well within permissible limit. 

Apart from the above parameters, rest of the parameters at all the ground water locations 
were well within the limits when compared with the drinking water quality standards 
specified in IS: 10500 (2012) and Amendment IS: 10500: 2015.

2.4 Soil Characteristics 

The soil sampling locations were selected with the following objectives: 

To assess the quality of soil Dumped of Kanithi Balancing Reservoir - 2 (KBR-2).
To assess the impact (if any) of project air emissions, effluent outfall and solid waste 
on soil in the study area.   

The soil samples were marked, brought to laboratory, air-dried and analysed for different 
physico-chemical characteristics1. The physical and chemical properties of soil were 
studied.

2.4.1 Soil analysis of KBR2 

A total of two sampling locations were selected for studying the soil properties of KBR2 
area. The selected locations are given below- 

KS1 - Top soil KBR-2 
KS2 - Rocky soil KBR-2 

1Source : Jackson, M.L. (1967): "Soil Chemical Analysis" (Prentice Hall of India Pvt. Limited, New Delhi) and "Soil 
Test Methodology" (1992), Edited B.S. Mathur. SSAC (BAU) Tech. Bull. 3/92. Pp. 312. Department of Soil 
Sciences and Agriculture, Chemistry, BAU, Ranchi.
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The results of the available major nutrients in soil samples will be compared with soil 
rating criteria as given Table 2.23. 

Table 2.23 : Available Major Nutrients in KBR2 Soil2
Nutrients and Ratings Soil Rating Criteria

Organic Carbon (%) <0.50 – Low; 0.50 to 0.75 – Medium; >0.75 – High
Available Nitrogen (kg/ha) <280 – Low; 280 to 560 – Medium; >560 – High
Available Phosphorus (kg/ha) <10 – Low; 10 to 25 – Medium; >25 – High
Available Potassium (kg/ha) <120 – Low; 120 to 280 – Medium; >280 – High

Soil pH plays a very important role in the availability of nutrients. The composition of the 
soil microbial community is also dependent on the soil pH. The results of the soil pH in 
soil samples will be compared with soil under different reaction classes as given Table 
2.24.

Table 2.24 : Soil Under Different Reaction Classes3

pH Range Soil Reaction
< 4.5 Extremely acidic

4.6 to 5.2 Strongly acidic
5.3 to 6.0 Moderately acidic
6.1 to 6.5 Slightly acidic
6.6 to 7.0 Neutral
7.1 to 7.5 Slightly alkaline
7.6 to 8.3 Moderately Alkaline
8.4 to 9.0 Strongly alkaline

>9.0 Extremely alkaline

The EC values gives information on the total amount of soluble salts present in the soil
vis-a-vis the degree of salinity. It is a measure of the concentration of soluble salts and 
ionic activity and indicates the severity of salt content in soil. Table 2.25 shows electrical 
conductivity indicating the severity of salt content in soils and the consequent soil reaction 
to plant performance. Salt concentration is directly proportional to the osmotic pressure, 
which governs the process of osmosis in the soil – plant system. 

Table 2.25 : Electrical Conductivity (EC), Severity of Salt Content and Effect on Plants 
Soil EC 

(dS/m or 
mS/cm)

Salinity 
Level Effect on Crop Plants

0–1 Non Saline Salinity effects negligible Good Soil 
1-2 Poor Seed Emergence

2–4 Slightly 
Saline

Yields of sensitive crops 
may be restricted Harmful to some crops, e.g. Pulses

4–8 or >4 Moderately 
Saline

Yields of many crops are 
restricted Harmful to most of crops

8–16 Strongly 
Saline

Only tolerant crops yield 
satisfactorily

2Source: "Soil Test Methodology" (1992), Edited B.S. Mathur. SSAC (BAU) Tech. Bull. 3/92. Pp. 312. Department of 
Soil Sciences and Agriculture Chemistry, Birsa Agriculture University, Ranchi).

3Laboratory Testing Procedure for Soil & Water Sample Analysis (2009). Water Resources Department, Directorate 
of Irrigation Research & Development, Pune.
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>16
Very 

Strongly 
Saline

Only a few very tolerant 
crops yield satisfactorily

Source: Abrol, I.P., J.P.S. Yadav and F.I. Massoud
(1988). Salt-Affected Soils and their Management 
(1988). FAO Soils Bulletin 39. Food and Agriculture 
Organization of the United Nations, Rome.

Source: Laboratory Testing Procedure for 
Soil & Water Sample Analysis (2009). 
Water Resources Department, 
Directorate of Irrigation Research & 
Development, Pune.

1S = 1 Siemens = 1 ohm-1 = 1 mho; Convert EC μS/cm to dS/m or mS/cm divide by 1000

2.4.2 Results of Soil Analysis of KBR2 

The results of analysis are given in Tables 2.26-29.

Table 2.26 : Physico-Chemical Properties of Soils 

Characteristics Results
KS1 KS2

Type of Soil Agricultural land Barren land
Colour Brown Light Brown
Texture Loamy Sandy loam
Bulk Density (gm/cc) 1.31 1.46
Water Holding Capacity (%) 26.45 16.40
pH (1: 5 ratio) 9.09 8.08
Electrical Conductivity (μS/cm) 340 301

In the study area the soil sample KS1 (Top soil of the KBR-2),is considered as “Extremely 
Alkaline” with pH of 9.06 and even KS2, is “Moderately Alkaline” in nature as compared 
from the Table 2.26.

The measurement of soil conductivity was carried out by measuring the the specific 
conductivity (at 25oC) of water extract of soil and water mixture by conductivity meter. 
The conductivity in the soil samples is in the range of 301 to 1254 μS/cm. Comparison of 
the study area soil EC with Table 2.27, indicates that all the soil samples are normal and 
fall under the non-saline level and good crop. 

Table 2.27 :  Available Major Nutrients in Soil (Chemical Properties of soil) 
Nutrients Results

KS1 KS2
Organic Carbon (%) 0.50(M) 0.29(L)
Organic Matter (%) 1.16 0.86
Available Nitrogen (kg/ha) 100(L) 50 (L)
Available Phosphorus (kg/ha) 3.93(L) 3.40 (L)
Available Potassium (kg/ha) 276 (M) 193(M)

Nutrient Ratings
Nutrients Low 

(L)
Medium 

(M)
High 
(H)

Organic Carbon (%) <0.50 0.50 to 0.75 >0.75
Available Nitrogen (kg/ha) <280  280 to 560   >560  
Available Phosphorus (kg/ha) <10    10 to 25     >25    
Available Potassium (kg/ha) <120  120 to 280   >280  
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Phosphorus and Nitrogen are limiting nutrients in soil. In the tested soil samples as given 
in Table 2.28, availability of Nitrogen is low in both the samples and the lowest is seen 
in KS2 (rocky soil of KBR-2). Phosphorus is low in both the collected soil samples. 
However, available Potassium is high in soil sample KS1 and KS2 fall in the medium 
category. Organic carbon content is medium in KS1 (top soil of KBR-2) to low in KS2 soil 
sample.

Table 2.28 : Exchangeable Cations in Soil (chemical properties of soil) 
Cations Results

KS1 KS2
Calcium (meq/100 gm) 3.75

(36.41)
5.25

(60.48)
Magnesium (meq/100 gm) 6.17

(59.90)
3.30

(38.02)
Sodium (meq/100 gm) 0.37

(3.59)
0.12

(1.38)
Potassium (meq/100 gm) 0.01

(0.10)
0.01

(0.12)
Total Bases (meq/100 gm) 10.3

(100)
8.68
(100)

Values in ( ) give the % of respective cation of the total cations

The results of exchangeable cations in soil are given in Table 2.29. Calcium and 
Magnesium constitutes the bulk of exchangeable cations in the tested soil samples. The 
total bases are high in KS1 an KS2.

Table 2.29 : Available Micronutrients in Soil 

Micro Nutrient
Results (in 

mg/kg)
Critical Limits* 

(mg/kg)
KS1 KS2

Iron (as Fe) 2.00 1.66 4.5 – 6.0
Copper (as Cu) 1.01 0.12 0.20 – 0.66
Zinc (Zn) 0.29 0.10 0.50 – 0.65
Manganese (Mn) 4.04 0.71 10-25
(* Source: "Soil Test Methodology" (1992), Edited B.S. Mathur. 
SSAC (BAU) Tech. Bull. 3/92. Pp. 312. Department of Soil 
Sciences and Agriculture Chemistry, Birsa Agriculture University, 
Ranchi).

Copper is high in KS1 (Top Soil of KBR-2) whereas in KS2 (Rocky Soil of KBR-2) are below 
the critical limit. Zn in soil samples KS1 (Top Soil of KBR-2) and KS2 (Rocky Soil of KBR-
2) are below critical limits.  

Iron in KS1 (Top Soil of KBR-2) and KS2 (Rocky Soil of KBR-2) is below the critical limits. 
Manganese is below the critical limit in all the soil samples.  

2.4.3 Soil analysis of Buffer Zone 

The location of soil sampling in buffer zone are given in Table 2.30 below. 
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Table 2.30 : Locations of Soil sampling stations 
Sample 

No.
Location Latitude Longitude Type of Land

S1 Islampeta 17°36'24.0"N 83°09'07.3"E Agricultural Land
S2 Appikonda 17°34'39.7"N 83°10'05.8"E Barren Land
S3 Desapatrunipalem 17°38'18.0"N 83°07'02.3"E Agricultural land
S4 Rajeevnagar 17°42'01.2"N 83°09'38.7"E Barren Land
S5 Gangavaram 17°39'20.7"N 83°12'44.3"E Barren land

The results of analysis are given in Tables 2.31-2.34

Table 2.31 : Physical Properties Of Soil

Sample 
No. Colour Texture Water Holding 

Capacity (%)

Bulk
Density 
(g/cc)

S1 Yellowish brown Silty clay 45.40 1.58
S2 Brownish Sandy loam 44.78 1.35
S3 Blackish brown Loamy sand 49.92 1.27
S4 Brown Loamy sand 47.87 1.25
S5 Reddish brown Sandy loam 48.94 1.32

Table 2.32 : Chemical Properties Of Soil
Parameters S1 S2 S3 S4 S5

pH 6.55 7.61 6.54 8.59 7.49
Electrical Conductivity (μs/cm) 109 421 61 450 433

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 slightly acidic in S1.  

Electrical conductivity (EC) is a measure of the soluble salts and ionic activity in the soil. 
In the collected soil samples, the conductivity ranged from 61 to 450 s/cm.  

Table 2.33 : Available Major Nutrients In Soil 
Parameters S1 S2 S3 S4 S5

Available Nitrogen (kg/ha)  &  
Rating

50.2
Low

125.4
Low

150.5
Low

100.4
Low

138.0
Low

Available Phosphorus (Kg/ha) 
and Rating

3.02
Low

0.69
Low

1.94
Low

1.02
Low

0.70
Low

Available Potassium (Kg/ha) and 
Rating

176
Medium

554
High

192
Medium

269
Medium

319
High

Organic carbon (%) and      
Ratings

0.43
Low

0.34
Low

0.74
Medium

0.60
Medium

0.63
Medium

Phosphorus and Nitrogen are limiting nutrients. In the tested soil samples, availability of 
phosphorus and nitrogen is low in all samples. Available potassium is medium to high 
whereas Organic carbon matter is low to medium.   
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Table 2.34 : Soil Chemical Constituents 

(I) Exchangeable Cations
Parameters S1 S2 S3 S4 S5
Calcium 
(meq/100gm)

0.4
(37.58)

4.4
(38.44)

5.6
(61.25)

7.4
(33.28)

13.0
(60.52)

Magnesium 
(meq/100gm)

0.4
(37.57)

6.2
(54.16)

2.4
(26.24)

6.4
(28.78)

7.6
(35.37)

Sodium 
(meq/100gm)

0.07
(6.87)

0.73
(6.39)

0.51
(5.60)

8.06
(36.17)

0.55
(2.55)

Potassium 
(meq/100gm)

0.19
(17.98)

0.12
(1.01)

0.63
(6.91)

0.39
(1.77)

0.34
(1.56)

- Figures in ( ) gives the % contribution of the respective ions to Base Saturation. 

(II) Soil Micronutrients (mg/kg)
Parameters S1 S2 S3 S4 S5
Copper 0.40 0.98 2.18 1.62 1.3
Zinc 2.27 2.92 5.85 2.83 1.29
Iron 10.36 12.49 9.06 4.99 1.24
Manganese 0.99 3.25 1.59 2.52 3.26

The above results show that in all five tested soil samples, calcium constitutes bulk of the 
exchangeable cations followed by magnesium whereas proportion of exchangeable 
sodium and potassium were low.  

Soil micro-nutrients also play an important role in plant growth and can act as limiting 
nutrients. Soil micro-nutrient analysis can be employed as a diagnostic tool for predicting 
the possibility of deficiency of a nutrient and the profitability of its application. For this, it 
is essential to fix the critical limits. The critical limit of micro-nutrient in a soil is that 
content of extractable nutrient at or below which plantation practiced on it will produce a 
positive response to its application. The critical limits of copper, zinc and iron are 0.20-
0.66 mg/kg, 0.50-0.65 mg/kg and 4.5-6.0 mg/kg respectively. The Cu values have 
exceeded the critical limit in S2, S3, S4 and S5. Iron levels are high in S1, S2 and S3 
among all the micronutrients. The Zinc concentrations are exceeding at all locations. 
Excess of one or more micro-nutrients can slow down the uptake of other micro-nutrients 
due to the antagonistic effect. Excess of copper affects uptake of Molybdenum, another 
micro-nutrient. Excess of Zinc, Manganese and Copper affect Iron uptake. Excess Iron, 
Copper and Zinc affect Manganese uptake. This can improve soil fertility by neutralizing 
the effect of some excess micro-nutrients or can reduce soil fertility by blocking uptake 
of critically needed micro-nutrients. 
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3.0 Waste water discharge points in the sea was studied by NIO that report has 
also to be presented along with terrestrial impact in the revised documents. 
Revalidation of the point of discharge for any potential impact should be 
carried out, if there is an increase in the quantity of discharge and change in 
composition of waste water. 

As per NIO report, NIO has conducted study considering 600 m3/hr waste water discharge 
into deep sea and point of discharge without disturbing ecology. From the present plant 
operations about 200 m3/hr effluent is being discharged after treatment.  

The effluent quality before discharging into the sea is shown in Table 3.1 below. The 
outfall samples results have been compared with standards for discharge of 
environmental pollutants into sea dated 01.01.2016 by MoEF&CC and marine and coastal 
area discharge norms. 

Table 3.1: Outfall Water Quality
SN. Parameters MoEFCC Norms

OF1
#CETP 
(Max. 

Permissible 
Values into 

Sea)

*Standards for 
Discharge of 

Environmental 
Pollutants (Marine 

Coastal Areas)
1 pH Value 6 - 9 5.5 to 9.0 6.68
2 BOD, 3 days at 27 C, mg/l, max.  100 100 22
3 COD, mg/l , max. 250 250 232
4 Total Suspended Solids, mg/l, max. 100 100 (For Process Waste 

Water)
78

5 Electrical conductivity, s/cm, max NS NS 8114
6 Temperature °C Shall not 

exceed more 
than 5°C 
above 

ambient 
water 

temperature

Shall not exceed more 
than 5 °C above the 

receiving water 
temperature

27

7 Oil & Grease, mg/l, Max. 10 20 8
8 Ammoniacal Nitrogen, , mg/l, Max 50 50 42
9 Total Kjeldhal Nitrogen (TKN),  mg/l, Max 50 100 70
10 Nitrate Nitrogen, mg/l, Max 50 20 60
11 Dissolved Phosphates (as P), mg/l, max. NS NS 20.2
12 Chlorides (as Cl), mg/l, Max. NS NS 1400
13 Sulphates (as SO4), mg/l, Max. NS NS 787
14 Fluoride (as F) mg/L, Max. 15 15 7.4
15 Sulphides (as S), mg/l, Max. 5 5.0 3
16 Phenolic Compounds (as C6 H5OH), mg/l, 

Max.
5 5.0 0.117

17 Zinc (as Zn), mg/l, Max. 15 15 <0.05
18 Iron (as Fe), mg/l, Max. 3 3.0 2.138
19 Copper (Cu), mg/l, Max. 3 3.0 0.011
20 Trivalent Chromium (as Cr3 +), mg/l, Max. 2 2.0 <0.01
21 Manganese (as Mn), mg/l, Max. 2 2.0 0.047
22 Nickel (as Ni), mg/l, Max. 3 5.0 <0.01
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SN. Parameters MoEFCC Norms

OF1
#CETP 
(Max. 

Permissible 
Values into 

Sea)

*Standards for 
Discharge of 

Environmental 
Pollutants (Marine 

Coastal Areas)
23 Arsenic (as As), mg/l, Max. 0.2 0.2 <0.01
24 Cyanide (as CN), mg/l, Max. 0.2 0.2 0.18
25 Lead (as Pb), mg/l, Max. 0.1 2.0 0.064
26 Hexavalent Chromium 0.1 1.0 <0.05
27 Cadmium (as Cd), mg/l, Max. 0.05 2.0 <0.01
28 Mercury (as Hg), mg/l, Max. 0.01 0.01 0.0005
29 Boron (as B), mg/l, Max. - - 0.236
30 Free Ammonia (as NH3) , mg/l, Max ** 5.0 0.62
31 VOC,mg/l - - <1.0

* The Environment (Protection) Rules, 1986 [Schedule – VI] General Standards For Discharge of Environmental 
Pollutants Part-A: Effluents; vide G.S.R. 422(E) dated 19.05.1993, published in the Gazette No. 174.

# MoEFCC Norms for Treated Effluent Discharge from Common Effluent Treatment Plant (CETP) into Sea S.O. No.
4(E) dated 01.01.2016.

NS : Not Specified; ** Parameter not considered in Referred Standards.;

From the table it can be seen that the outfall water meets the specified criteria for 
discharge of environmental pollutants into coastal areas and the levels of different 
pollutants are well within the permissible values for discharge in to sea except for Total 
Kjeldhal Nitrogen and Nitrate Nitrogen in Outfall 1 (Gangavaram). 

Due to installation of new COB5 and increase in steel production by 1 MTPA no additional 
waste water will be discharge into the sea. The treated effluents from the upcoming COB5 
shall be utilized within the plant for dust suppression.

The study carried out by NIO for Marine discharge of treated effluents is attached as 
Annexure A.
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4.0 In the land use area, the green belt that was prescribed in the EC of 6.3 MTPA 
has to be properly demonstrated giving composition of the planted width of 
the green belt and height of the green belt. Since purpose of the green belt is 
attenuation of point and non-points source pollution, monitoring on both the 
side of green belt is to be done to understand the utility of impact of green 
belt. 

The map showing greenbelt plantation in and around the plant boundary is given in 
Annexure B. The composition, width and Height of greenbelt is provided in Table 4.1
below. 

Table 4.1 – Composition, height and width of Greenbelt 
Zone Species Height Width

(1A,1B,5)

Acacia auriculiformis Maximum ~6 m ~3500 m
Acacia nilotica Maximum ~5 m
Alstonia scholaris Maximum ~15 m
Azadirachta indica Maximum ~15 m
Bauhinia variegata Maximum ~10 m
Butea monosperma Maximum ~5 m
Cassia fistula Maximum ~6 m
Cassia siamea Maximum ~8 m
Cocos nucifera ~15 – 20 m
Delonix regia Maximum ~15 m
Eucalyptus spp. Maximum ~20 m
Ficus bengalensis Maximum ~20 m
Ficus racemosa Maximum ~15 m
Ficus religiosa Maximum ~20 m
Hadroanthus impetiginosus Maximum ~12 m
Holoptelia integrifolia Maximum ~15 m
Manilkara zapota Maximum 6m
Lagerstroemia speciosa ~6 – 12 m

Leucaena leucophloea Maximum ~10 m
Mimusops elengi ~3 –8 m
Morinda tinctoria Maximum ~10 m
Neolamarckia cadamba Maximum ~10 m
Peltophorum pterocarpum Maximum ~15 m
Polyalthia longifolia Maximum ~15 m
Pongamia pinnata ~3 – 15 m
Samania saman ~15 – 25 m
Sterculia foetida ~15 m
Syzigium cuminii ~10 – 20 m
Tabebuia rosea Maximum ~15 m
Tecoma argentia Maximum ~6 m
Tecoma castanifolia Maximum ~6 m

Tectona grandis ~3 – 20 m
Terminalia arjuna ~10 – 15 m
Terminalia catappa ~10 -12 m
Thespesia populnea Maximum ~15 m
Santalum album 3 – 6m
Dalbergia sissoo 5- 8m
Caryota urens Maximum ~15 m
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Zone Species Height Width
Conocarpus erectus 8-10m
Kigelia africana 10-12m
Dendrocalamus strictus 10-15m
Couroupita guianensis 15-18m
Mitragyna parvifolia 12-15m
Adenanthera pavonina 10- 12m

2 Anacardium occidentale 4- 6 m 350m –
1450mProsopis julflora 3-5 m

Casuarina equisetifolia 4 – 8 m 
Cocos nucifera 10 – 15 m
Borassus flabellifer 10-18

3 Acacia nilotica ~5 – 7 m ~500 m
Prosopis julflora ~ 3 – 6 m

4 Azadirachta indica 7 – 10 m ~120 m
Ficus religiosa 10 – 15 m
Leucaenal eucophloea ~10 m
Mimusops elengi ~6 m
Peltophorum pterocarpum ~14 m
Pongamia pinnata ~6 m

6 Bauhinia variegata Maximum ~8 m ~600 m
Butea monosperma Maximum ~5 m
Cassia fistula Maximum ~5 m
Cassia siamea Maximum ~10 m
Delonix regia Maximum ~15 m

Leucaena leucophloea Maximum ~10 m
Neolamarckia cadamba Maximum ~10 m
Peltophorum pterocarpum Maximum ~15 m
Pongamia pinnata ~5 – 8 m
Samania saman ~15 – 20 m
Syzigium cuminii ~7 – 15 m

Tectona grandis ~3 – ~20 m
Terminalia arjuna ~5 – 15 m
Dalbergia sissoo 5- 8m
Mangifera indica 4-8m
Terminalia catappa ~12 m
Borassus flabellifer 15-20m
Acacia auriculiformis ~10 m
Azadirachta indica 7 – 10 m
Pterocarpus santalinus 10-15m
Dalbergia sissoo 5- 8m

E Anacardium occidentale 3- 5 m ~500m
Prosopis julflora 3-5 m

H Anacardium occidentale 4- 6 m ~900 m
Prosopis julflora 3-6 m

I,K,L Anacardium occidentale 3- 5 m ~500 m
Prosopis julflora 2- 6 m
Acacia auriculiformis ~10 m
Azadirachta indica 7 – 10 m

M Alstonia scholaris ~ 5 – 12 m ~400 m
Azadirachta indica ~1.5 m - ~15 m
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Zone Species Height Width
Mangifera indica 4-8m
Bauhinia variegata ~ 5 – 6 m
Cassia fistula ~ 4 – 5 m
Cassia siamea ~ 6 – 10 m
Delonix regia ~10 – 15 m
Eucalyptus spp. ~10 – 15 m
Lagerstroemia speciosa ~6 – 10 m
Leucaena leucophloea ~5 – 10 m
Neolamarckia cadamba ~5 – 10 m
Peltophorum pterocarpum ~13 m
Samania saman >20 m
Sterculia foetida ~ 15 m

In order to study the efficacy of existing green belt in attenuation of noise pollution due 
to plant operations, ambient noise monitoring has been carried out at several locations 
inside and outside the plant boundary. Monitoring locations and results are given in Table 
4.2.

Table 4.2: Results of Noise Monitoring at inside and outside RINL, Vizag 
Sl.
No. Location

Coordinates Sound Level dB(A)
Latitude Longitude Max. Min. Mean*

Locations Inside the Plant
1. Sinter Plant – TPP Junction 17.60819 83.19497 82.8 72.6 76.5
2. Conveyor belt 17.61889 83.20058 68.2 61.8 66.5
3. WRM 1 17.62581 83.17697 65.8 57.4 60.3
4. WRM Opposite 17.62672 83.17486 61.3 54.5 57.7
5. Dolomite brick plant 17.62356 83.19758 60.8 52.0 56.6
6. SMS 2 Area 17.61372 83.18589 82.8 66.5 77.4
7. SMS 2 Inside Shop 17.6155 83.18706 88.1 72.2 82.6
8. Sinter Plant Area 17.60833 83.19819 79.0 61.9 72.8
9. Near Blower ESP Sinter Area 17.60997 83.20019 94.8 72.5 88.3
10. Blast Furnace Area 2 17.61056 83.19528 84.2 78.6 81.3
11. Coal Yard 17.61586 83.20761 63.8 46.3 56.3
12. Opposite Benzol Plant 17.60867 83.20636 90.7 79.6 86.6
13. Near NAFC plant 17.60197 83.20436 80.3 66.3 72.9
14. Near ETP Boundary Plant 17.61528 83.22214 57.1 45.0 51.7
15. Ash pond 17.59019 83.18486 57.8 47.2 53.5
16. Near CPP – 2 17.61914 83.16583 72.8 63.7 67.3
17. Boundary wall WT 29 17.61983 83.16532 61.1 48.0 53.6
18. Outside CPP 2 Parking 17.61802 83.16534 76.2 64.7 72.0
19. Oxygen plant shop outside 17.61122 83.18075 76.3 67.2 74.1
20. Oxygen plant near compressor 17.61106 83.18078 86.7 78.9 83.9
21. CAQQMS near main gate 17.63111 83.17278 58.4 47.5 54.8
22. WRM 2 17.6216 83.18562 81.2 62.1 76.0
23. MMSM 17.61908 83.18424 78.2 61.8 72.0
24. LBSS 4 on road 17.62586 83.18586 69.7 53.0 67.3
25. Main Gate near water tank 17.63062 83.16912 63.4 49.4 55.8
26. Balacheruvu (BC) Gate 17.64139 83.19142 71.1 53.1 62.7
27. Towards BC gate near Bridge 17.63594 83.18914 76.6 52.2 68.6
28. Raw Material unloading Yard 17.62064 83.21114 67.8 54.3 62.9
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Sl.
No. Location

Coordinates Sound Level dB(A)
Latitude Longitude Max. Min. Mean*

Locations Outside the Plant
29. Railway track out side 17.66208 83.18192 65.0 52.5 57.9
30. Outside WT 1 CISF Tower 17.65231 83.17978 52.7 42.4 46.0
31. Outside BC gate 17.64283 83.19358 68.5 49.6 60.8
32. BC Gate Boundary Wall 17.64064 83.19406 58.2 46.4 51.7
33. K V Steel plant School - Sector 1 17.64678 83.15556 52.7 48.0 50.9
34. Near Pragati Maidan opp RINL Appikonda gate 17.62438 83.16573 62.9 49.6 58.7
35. Appikonda Gate outside near CPP2 17.62095 83.16584 58.9 47.3 56.4
36. Towards Islampeta road 17.60417 83.15708 61.0 49.2 55.0
37. WT 31,  Laxminagar, Appikonda Road 17.592 83.16056 65.2 48.0 57.9
38. Back side ash pond – Appikonda road 17.58131 83.15969 54.1 41.2 47.1
39. Murubai - Appikonda Road  (WT32,33) 17.58014 83.16228 48.3 41.7 45.0
40. Appikonda Road 17.58039 83.17092 53.5 44.2 48.8
41. Appikonda Village 17.57635 83.17242 56.2 46.1 52.7
42. Near NAFC plant on Gangavaram Road 17.60151 83.20534 56.6 51.6 53.5
43. On Gangavaram road 17.60685 83.20834 58.9 43.7 55.2

Based on the above data, isophones were plotted over the plant area upto nearby 
habitations. On those contours, several cross section profiles are plotted to study the 
noise attenuation due to present of green belt. The map showing noise profiles along with 
highlighted nearby habitats is given in Fig 4.1. The sound contour map of study area 
along with cross section profiles showing noise attenuation with distance and due to 
greenbelt is shown in Fig 4.2 and 4.3 below. The length of greenbelt near plant 
boundary in the profile is highlighted in green. 

Fig 4.1 – Map showing noise monitoring locations 

Residential Areas
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Fig 4.2 – Isophone map of study area 
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From the above curves, it can be observed that there is a decrease of sound pressure level 
of about 10 to 20 dB(A) outside the plant boundary as compared with the noise levels 
recorded within the plant area. The attenuation varied with the width of the green belt.  
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5.0 Remediation plan was poorly drawn and needs to be revised by incorporating 
damage due to excavation of reservoir, transportation, impact on nearby habitat 
as mentioned in the report. Air quality changes due to emission from coke oven, 
two sintered plant (SP 1 & SP2), and Blast furnace (BF1 & BF2). 

Remediation plan has been revised based on the revised damage assessment incorporating 
damage due to excavation of reservoir, construction of new coke oven battery, emissions 
from revamping of sinter plant, and Blast furnace (BF1 & BF2) including transportation and 
impact on nearby habitat. The same is attached herewith and also presented in Chapter 
11 of the EIA report.
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Total budget allocated for Natural & Community Resource Augmentation Plan for the next 
three years i.e. 2018-19, 2019-20 & 2020-21 is Rs 720 lakhs. 

Natural & Community Resources Augmentation Plan  

The remediation plan concentrated on site activity and presented measures related to 
mitigation / control of pollution during construction. The impact of the construction activity 
related to transport of materials, employment, and resource consumption have a bearing on 
the surrounding areas. Hence it is proposed to prepare ‘Natural & Community Resources 
Augmentation Plan' to compensate the impacts. Breakup of cost of activities to be carried 
out for Natural & Community Resource Augmentation is given in Table 5.2 below. 

Table 5.2 (a) - Natural Resources Augmentation Plan

Sl.
No. Activity

Year wise implementation 
Plan & Budgetary Provision 

during Operation Phase (Rs in 
lakhs)

Total 
Budgetary 
Provision 

(Rs.in 
lakhs)2018-19 2019-20 2020-21

1

Raising and maintenance of 
block/Avenue plantation at various 
places in GVMC area @Rs 250 X 
30,000 nos in three years.

15.00 30.00 30.00 75.00

2

Providing drinking water through 
gravity in tribal villages by 
conservation of water @Rs 5.0 
lakhs /villages. Total 10 villages 
will be provided drinking water in 
3 years.

10.00 20.00 20.00 50.00

3

Installation of rainwater harvesting 
systems in common/public 
buildings /school buildings @Rs  
100000/- building avg. total  45 
buildings 

5.00 20.00 20.00 45.00

4
Development of greenery/
plantation / park  in the 
surrounding areas of KB Reservoir 

4.00 24.00 24.00 52.00

5

Improving of  solid waste 
management systems like 
provision of Bins, waste 
management vehicles, machinery,
compost machines etc. ( @one 
compost m/c-10 lakhs+20lakhs-
one vehicle for garbage collection 
+ 25 bins @10,000 each)

5.00 25.00 25.00 55.00

6
Installation of solar street 
lights/solar power systems etc, in 
communities 

1.00 5.00 5.00 11.00

Total 40.00 124.00 124.00 288.00
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Table 5.2 (b) Community Resources Augmentation Plan

Sl.
No. Activity

Year-wise implementation Plan & 
Budgetary Provision during 

Operation Phase (Rs in lakhs)

Total 
Budgetary 
Provision 

(Rs. In 
lakhs))2018-19 2019-20 2020-21

1

Providing free education to BPL 
children (around 500 Nos ) from 
surrounding the Plant & Mines 
Rs @ 20,000/year/child 

25.00 100.00 100.00 225.00

2

Creation of educational 
infrastructure in schools like 
additional class rooms, dual 
desk benches, lab equipment, 
sports equipment in 
surrounding areas the plant & 
mines for promoting education.

5.00 25.00 25.00 55.00

3

Support to Persons with 
disabilities by providing assistive 
devices like ,wheel chairs, 
artificial limbs, hearing aids 
,vision aids etc

5.00 10.00 10.00 25.00

4

Providing sanitation facilities 
,like installation of RO plants, 
construction toilets,
construction of hand wash 
stations in schools /public 
places

5.00 16.00 16.00 37.00

5

Providing Medical infrastructure  
like Ambulances, X ray m/cs ,  
equipment to Govt hospitals 
/PHCs/cancer hospital etc.

10.00 20.00 20.00 50.00

6

Empowering unemployed 
through skill development 
programmes like LMV tailoring, 
welding, solar mechanic, mobile 
repair, plumbing, home Nurse, 
beautician courses etc @ Rs 
7500/head benefiting 460 
persons in three years.

10.0 15.00 15.00 40.00

Total 60.00 186.00 186.00 432.00

Table 5.2 (c) - Total Budgetary Provision made towards the implementation of 
Natural & Community Augmentation Plan (Rs in lakhs) 

Year 2018-19 2019-20 2020-21 Total
Natural Resources Augmentation Plan 40.00 124.00 124.00 288.00
Community Resources Augmentation Plan 60.00 186.00 186.00 432.00

Total Budgetary Provision 100.0 310.0 310.0 720.0
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Summary of budgetary allocation with respect to Remediation and Natural & Community 
Resource Augmentation Plan for the present study is provided in Table below. 
Table 5.2 (d) - Budgetary allocation with respect to Remediation and Natural & 

Community Resource Augmentation Plan for the present study
Sl.
No

Description Estimated cost
(Lakhs)

1 Estimated cost of damage/remediation with 
respect to ecological aspects 200

2 Natural & Community Resource Augmentation 
Plan for three years 720

3 Total Budget allotted 920

RINL will submit a bank guarantee equivalent to the above mentioned amount of Rs 920 
lakhs towards remediation plan and natural & community resource augmentation plan.
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6.0 No objection certification from CGWA/concerned state authority for ground 
water handling to be submitted. 

During excavation, encountered ground water was pumped in to the nearby rain water 
harvesting pond and existing KBR. 

The size of the reservoir is 1070 m X 650 m. Maximum Water level as +21.25 m. Average 
ground level is about +12.5m.  Cut off trench filled with impervious soil is provided from 
average embankment bottom level of +12.5m to -4m level and anchored about 1m in to 
the hard strata. Further curtain grouting with specified cement slurry was carried out all 
along the periphery of the reservoir up to -14 m to create water barrier by ensuring the 
permeability values to 3 lugeon. Due to the above measures the ground water level in 
surrounding areas will remain unaffected. 

As drawal of water from ground was not envisaged, no specific approval was obtained from 
CGWA.
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7.0 Proof of action taken by the State Government/SPCB against the project 
proponent under the provisions of section 19 of the Environment (Protection) 
Act. 

Case filed on RINL by APPCB on 09.01.2019.  Details are given below: 

Case No.: CNR.APVSOB 40272019, SR No.: CC/24/2019.   
Case is posted for hearing and appearance of complainant i.e., APPCB 

Court Name: VIII ADDITIONAL CHIEF METROPOLITAN MAGISTRATE GAJUWAKA,  
VISAKHAPATNAM 
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8.0 Submission of revised CER as per Ministry’s OM dated 1st May, 2018 and also 
including works taken up under CER for the year 2018-2019. 

As per Ministry's O.M. dated 1st May, 2018, fund allocation towards CER was about Rs 27.5 
Crores. RINL has already allotted 8.5 crores towards community development during 2018-
19 (Table 8.2).Remaining 19 crores will be spent against CER.  Breakup of the same is 
given in following Table 8.1. 

Table 8.1 – Breakup of Future CER Expenditure 

Sl.
No Sector

Amount  to be spent 
(Rs. Lakhs)

2019
-20

2020
-21

2021
-22

2022
-23

1 Promoting Education

i Construction of Additional class rooms in Govt. 
schools/ institutions 60 60 60 60

ii Providing duel desk benches to Govt. schools/ 
institutions 30 30 30 30

iii
Providing  infrastructure  like digital class 
rooms, Lab equipments, RO Plants etc.to Govt. 
schools/ institutions 

40 40 40 40

iv Providing support/facilities to Special Education 
& Therapy 40 40 40 40

v Support to education for children belonging to 
BPL families/ slum areas etc. 80 80 80 80

Sub-total 250 250 250 250
2 Health Care

i Providing Medical equipments to Govt. 
Hospitals 20 20 20 20

ii Providing wheel chairs & adaptive devices to 
'Divyangjan' 10 10 10 10

iii Organising medical/eye camps and providing  
free cataract surgeries to BPL patients 5 5 5 5

iv Providing ambulances, stretchers, beds etc  to 
Govt. Hospitals & Primary health centres 15 15 15 15

Sub-total 50 50 50 50
3 Skill Development and Livelihood

i Providing infrastructure to Skill development 
centres 10 10 10 10

ii
Organising skill development/vocational 
training  programmes for unemployed youth 
/women 

20 20 20 20

iii Organising skill development programme for 
persons with disabilities 20 20 20 20

Sub-total 50 50 50 50
4 Sanitation & Drinking Water supply

i Installation RO Plants in villages 10 10 10 10
ii Supply of drinking water in surrounding villages 10 10 10 10

iii Providing infrastructure for supply potable 
drinking water in tribal villages 10 10 10 10
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Sl.
No Sector

Amount  to be spent 
(Rs. Lakhs)

2019
-20

2020
-21

2021
-22

2022
-23

iv Construction of community toilets and toilet
blocks in Schools/ educational institutions 10 10 10 10

v Infrastructure support for solid waste 
management in the communities etc 10 10 10 10

Sub-total 50 50 50 50
5 Environment care

i Taking up avenue plantation and Plantation in 
communities 20 20 20 20

ii Installation of  solar power/lights 20 20 20 20

iii
Providing infrastructure for rain water 
harvesting, construction of check dams 
/recharge pits  etc

10 10 10 10

Sub-total 50 50 50 50
6 Rural Development

i
Laying roads construction of drains, other 
infrastructure for development of surrounding 
villages

25 25 25 25

Sub-total 25 25 25 25
Total 475 475 475 475

Grand Total 1900

The major points raised by the public are given below: 
o Increase  green belt in the surrounding areas to control pollution 
o CSR funds to spent in Local Area 
o Skill Development programmes to be organized for the youth in surrounding areas 
o Safe drinking water to be provided in the surrounding villages  
o Local youth to be involved in CSR activities    

The above activities indicated in the CER plan are in line with the points that came up at
the Public hearing. 
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Table 8.2- Works taken up under CER for the year 2018-2019 

Activities for Community Development  2018-19
S.No Activity Allocated 

Budget
(Rs. in lakhs)

Expenditure  
(Rs.in Lakhs)

1 Providing free Education to children belonging to BPL 
families of surrounding villages of Plant  & Mines 450.00 317.07

2 Support to Arunodaya Special School for providing 
therapy and education to the Differently abled children in 
and around the plant.

30.00 12.61

3 Support to Ekalavya foundation for providing primary 
education to slum area children  through 'Akshaya Vidya' 
Program

35.00 16.00

4 Installation of RO Plants in the surrounding villages of 
the Plant 15.00 0.00

5 Swachh Bharat initiatives (Maintenance of toilets 
constructed under 'Swachh Vidyalaya', 
Installation/construction of toilets, other sanitation 
works, etc.)

100.00 61.42

6 Supply of drinking water to RH Colonies &Surrounding 
villages during summer months 12.00 0.00

7 Rehabilitating Children with hearing impairment by 
Cochlear implantation. 25.00 8.53

8 Support for persons for spinal injuries, children with 
special needs, orthopaedic condition & older people 10.00 8.92

9 Free cataract surgeries to patients belonging to Below 
Poverty Line (BPL) families of the surrounding villages of 
the plant

5.00 0.00

10 Vocational training programs/skill development 
programmes 
(Vocational training programmes in surrounding villages 
of Plant & Mines and Skill development training for 
differently abled persons etc.)

42.00 11.68

11 Total adult literacy program in peripheral villages of Plant 
& Tribal areas of Visakhapatnam District. 13.00 0.00

12 Providing  educational infrastructure like three seater 
dual desks and other furniture to various Govt. 
Schools/institutions 

30.00 22.15

13 Activities for promotion of Sports including sports for 
Special children 8.00 0.00

14 Restoration works after Natural calamities 37.15 34.33
15 Educational infrastructure  to Govt. Schools in 

surrounding villages of Forged Wheel Plant 4.85 4.85

16 Support to destitute elderly persons 15.00 0.00
17 Support to early cancer detection 18.00 5.95

TOTAL 850.00 503.51
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9.0 ESP proper functioning has to be properly brought out to study its effectiveness. 

ESP system has been revamped to limit dust concentration at outlet to less than 50 mg/Nm3

(originally design: 150 mg/Nm3 ) New ESPs have been installed at Dog-house of SMS1 
and with the new Convertor in SMS2. The ESP systems’ performances were checked at site 
with respect to normal running, ESP Efficiency of operation, stack emission dust 
concentration, ESP Auxiliary system operation such as charging mechanism through TR 
controller, Rapping operation , Earthing , safety interlock system etc . 

Take over point (TOP) of ESP revamping system 

Suction hoods of dust generation points, fume generation points, ducting network up to ID 
fan inlet, dust disposal from hopper bottom to inlet hopper of pneumatic handling system, 
power distribution network, services facilities. 

Scope of Work of Revamping: 

ESP revamping scope included replacement of internals such as collecting and discharge 
electrodes,  gas distribution screens, rapping system, TR sets with electrics control & 
instruments , replacement of  drag chain conveyor, Ducting network partially as required 
,Changing dust disposal system from wet type to dry type for better resource  utilization & 
water conservation. 

Independent rapping system is provided for proper dislodging of dust from 
collecting electrode, discharge electrode, gas distribution screen. 

Dust hoppers installed with level switches (High & Low), hopper heater. At bottom 
of the hopper SS liner provided for ease of dust flow. 

GCP hot ESP casing and hopper insulated to avoid condensation inside ESP. 

High voltage transformer feed line taken from 6.6 kV LBDS station

TR sets, TR controller, Rapper control panels, associated control automation 
system.  

Individual TR shall be provided with independent control automation. 

For ESP performance improvement Pulse energisation mechanism for TR controller 
is installed to arrest high resistive dust. 

Check Points:  

Following drives normal operation with respect to noise and casing temperature 
checked for   proper performance of ESP: 

Rapper Motors of Gas Distribution Screen,  Collecting Electrodes, Discharge 
Electrodes,  
Double Cone Valves / Rotary Air Lock gear motor  at ESP Hopper Outlet 
Chain Conveyor motors  
Seal Air fan motor 
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Following instruments were checked for proper safe performance of ESP: 

Limit Switch of double cone valve  
Gas Temperature Monitoring  
ESP hopper level switches 
Auto operation of hopper heater interlock with thermostat.  
Insulator heating system. 

Earthing for existing and new equipment are checked with copper cables, connected to 
earthing grid at two points along mechanical safety interlock system provided for all high 
voltage ESP internals check. 

As per PG condition ESP outlet dust measured and was found less than 50mg /Nm3 as part 
of performance check point along with total gas flow. 

Brief ESP functioning and salient design parameter are as follows.
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10.0 Waste water from coke oven to be studied for phenols/VOCs. 

Waste water sample from existing coke oven ETP have been collected from 2 locations- 
1. At ETP inlet 
2. At ETP outlet 

The effluent qualities at inlet and outlet have been compared with the standards specified 
in Norms for coke oven effluents, 2012. The monitored results of inlet and outlet water of 
CO&BPP ETP is shown in Table 10.1.

Table 10.1: Inlet and Outlet of Coke Oven &By Product Plant water Quality
SN. Parameters Norms 

MoEFCC ISP 
2012 Coke 

ovens outlet

EW1
(CO BPP 
Inlet)

EW2 
(CO BPP 
Outlet)

1. pH Value 6.0-8.5 8.25 6.86
2. BOD, 3 days at 27 C, mg/l, max.  30 480 26
3. COD, mg/l, max. 250 3280 218
4. Total Suspended Solids, mg/l, max. 100 419 79
5. Electrical conductivity, s/cm, max - 7966 8184
6. Temperature °C - 95 31
7. Oil & Grease, mg/l, Max. 10 279 8
8. Ammoniacal Nitrogen, , mg/l, Max 50 168 48
9. Total Kjeldhal Nitrogen (TKN),  mg/l, Max - 333 76
10. Nitrate Nitrogen, mg/l, Max - 146 94
11. Dissolved Phosphates (as P), mg/l, max. - 48.6 15.6
12. Chlorides (as Cl), mg/l, Max. - 1819 1280
13. Sulphates (as SO4), mg/l, Max. - 653 1638
14. Fluoride (as F) mg/L, Max. - 9.0 9.0
15. Sulphide (as S), mg/l, Max. - 233 18
16. Zinc (as Zn), mg/l, Max. - <0.05 <0.05
17. Iron (as Fe), mg/l, Max. - 2.760 2.779
18. Copper (Cu), mg/l, Max. - 0.027 0.015
19. Trivalent Chromium (as Cr3 +), mg/l, Max. - 0.011 <0.01
20. Manganese (as Mn), mg/l, Max. - 0.012 0.050
21. Nickel (as Ni), mg/l, Max. - <0.01 <0.01
22. Arsenic (as As), mg/l, Max. - 0.1 <0.01
23. Cyanide (as CN), mg/l, Max. 0.2 6.25 0.36
24. Lead (as Pb), mg/l, Max. - 0.083 0.067
25. Hexavalent Chromium - <0.05 <0.05
26. Cadmium (as Cd), mg/l, Max. - <0.01 <0.01
27. Mercury (as Hg), mg/l, Max. - 0.0009 0.0007
28. Boron (as B), mg/l, Max. - 1.855 0.279
29. Phenolic Compounds (as C6 H5OH), mg/l, 

Max.
1.0 876 0.7

30. VOC, mg/l - <1.0 <1.0

Phenolic compounds in outlet are found within permissible limits. However, for cyanide the 
values are slightly on the higher side. The existing ETP is being augmented and modified 
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for better treatment of the coke oven effluent. Tender floated for the same. Volatile 
organics have not been detected in effluent. 

In the meantime the treated effluent is diluted with other treated effluents to reduce the 
cyanide concentration to below the maximum permissible limits before being discharged 
into the sea. The effluent quality finally discharged into sea is given in ADS point no 3. 
Table 3.1 shows that all the parameters are with the limit. 

For modification and augmentation of existing MBC treatment plant (effluent treatment 
plant) tender has been invited from experienced bidders vide enquiry dt 14.12.2018 for the 
existing coal chemicals plant which will further improve the efficiency of the existing 
treatment plant. Volatile organics have not been detected in effluent. 
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11.0 In air quality, particles be analyzed for associated phenols/VOCs and heavy 
metals to study the health status. 

Fresh baseline data was generated at site for one month. 4 AAQ stations were installed 
within the plant boundary and at 8 locations in the 10 km radius buffer zone to validate the 
previous data. The samples have also been analysed for phenols/VOCs and heavy metals.  

Heavy metals (Pb, As, Ni, Fe, Mn, Cd, Cu, Zn, Cr and Hg), Phenols and VOC’s have been 
analysed in the core zone and buffer zone. Air quality status for heavy metals, Phenols and 
VOCs are given in Table 11.1 & 11.2 for core zone and buffer zone respectively. 

The Ni concentrations are found to be relatively high in WZAAQ3 (near Ash pond). The 
levels of the other heavy metals have been compared with WHO guidelines and found to 
be within the norms except for Mn concentration in WZAAQ3. 

Fe was relatively high in WZAAQ3 (near Ash pond) when compared with other monitoring 
locations within the plant area which might be due to dust generated by vehicular 
movement and the wind flow which easily pickups dry particles of soil, sand and dust. Coal 
ash has been reported to contain Ni   and it has been reported in literature on Nickel and 
its availability in soil (Journal of Industrial pollution Control (2008). 

In buffer zone, Ni values have been compared with the NAAQS, 2009 have been found 
within the norms .Values obtained might be due to burning of fossil fuels, scrapped vehicle 
tyres and biomass. Ni values are relatively high in A1, A3, A6 & A7 compared to other 
locations because of proximity to power plants / urban areas. Values of Fe and Mn obtained 
might be due the soil being rich in Iron and Manganese. 

Phenol values have not been detected in any of the monitoring stations probably due to 
reason degradation of phenol.  The gas-phase reaction of phenol with photo-chemically 
produced hydroxyl radicals is probably a major removal mechanism in the atmosphere of 
phenol (ref. Phenols & Phenolic Compounds, CPCB, August 2016 Page no 36).
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12.0 Closure of Non-compliance reported by the regional office of the Ministry. 

Report submitted to RO, MoEFCC, Chennai on 12/10/18. Since, RINL-VSP have not received 
any response in this regard from MoEF&CC Chennai office within one month of submission. 
As per the provisions of MoEF&CC circular dtd. 07-09-2017, in case the inspection is not 
carried out within one month, the certified compliance report from the concerned RO of 
SPCB shall also be accepted for deliberations by the EAC.  

In this context, M/s RINL-VSP vide letter dtd. 27-11-2018, submitted a representation to 
the APPCB stating that they applied for the Environmental Clearance for the proposed 
capacity expansion project and requested the Board to submit the certified compliance
report of the earlier Environmental Clearances as per the MoEF&CC circular dtd. 07-09-
2017.  

The officials of APPCB inspected the industry on 06-12-2018, verified and reported the 
compliance report of the earlier Environmental Clearances. 

The certified compliance report issued is enclosed herewith as Annexure C. 
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13.0 Statement from PP that commissioning had been done within validity of EC. 

RINL obtained CFE for 6.3 MTPA in May, 2005 with a validity of 5 years followed by EC by 
MoEFCC in August, 2005. The entire expansion of 6.3 MTPA was executed in two stages. 
Major construction activity for Stage-I facilities were completed by August 2010 and 
commissioning activities commenced progressively thereafter. 

Meanwhile, MoEFCC vide S.O.1141 (E) dt.29-04-2015 amended the validity period for 
environmental clearance from five years to seven years. 

Also, the Stage-2 i.e., Structural Mill & Special Bar Mill was also under execution and due 
to be commissioned by 2012. 

Considering the above facts, RINL VSP requested APPCB vide their letter dtd.26.04.2010 
to kindly grant extension of validity of above CFE upto June, 2012 to enable RINL to 
complete the implementation of 6.3 MTPA expansion. 

RINL obtained consent for operation from APPCB in June 2012 and subsequently in 2013, 
2014 and recently in 2015 (valid till April, 2019). All the 6.3 MTPA expansion units have 
been commissioned progressively and completed by April- 2015. 
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14.0 NOC from concerned department for cutting of trees during the construction 
phase to be submitted. 

The reservoir construction area was covered with Prosopis juliflora (thorny bushes) and 
permission is not required for clearing Prosopis juliflora. The same was confirmed by AP 
Forest Department vide their letter dt. 07.12.2018, shown below: 
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15.0 Base line health study within 5km radius of the project. 

Baseline health survey has been conducted in several villages in 5 Km buffer zone of the 
plant boundary. Health questionnaires have been collected from about 450households.

In addition to this, health statistics have also been collected from nearby hospitals, Cancer 
institutes and Primary Health Centers (PHCs).Occupational health status has been collected 
from RINL’s OHS Center.

Based on the above data, a baseline health study report has been prepared. The same is 
attached as Annexure D. 
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16.0 Revised EIA report along with compliance of ToR conditions with proper cross 
reference and page numbers to be submitted. 

Based on the observations made by EAC and incorporating the present Additional Details 
Sought (ADS) for the proposal, the EIA/EMP report has been revised. The same is enclosed 
herewith. 
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17.0 A table mentioning the plants constructed or revamped shall be included in a 
tabular form involving an investment of about 6435 crores without prior EC. 

Cost breakup of units constructed or revamped prior to getting EC are given in following 
Table. 

S.
No Facility 

Cost
(Rs. Crores)

Revamping Units
1 Revamping of Sinter Plant 1 244
2 Revamping of Blast Furnace 1 656
3 Revamping of Blast Furnace 2 943

New Units
1 Installation  of Conv.3 & Caster4 (SMS -2) 975
2 Installation of Coke Oven Battery -5 2857.66
3 Turbo Blower -5 280
4 Kanithi Balancing Reservoir 2 465.85
5 Installation of LPG storage facility 15.07
6 Installation of Nitrogen Plant 3.5

7
Installation of Twin Laddle Heating furnace 
in SMS 2 106

Total 6546.08

The breakup of total Cost of project i.e. Rs9439.53 Crores involving revamping of existing 
pollution control facilities as well as installation of new units for Expansion is as follows-

S. No Facility 
Cost

(Rs. Crores)
Revamping Units

1 Revamping of Sinter Plant 1 & 2 489
2 Revamping of  SMS-1 354
3 Revamping of Blast Furnace 1 656
4 Revamping of Blast Furnace 2 943

5
Revamping and Modernization of Continuous 
Casting Department 633.1

6

Revamping and upgradation of Walking beam 
type reheating Furnaces of the light and 
medium merchant mill (LMMM) 203 203

7 Rebuilding of coke oven battery no. 1 944.42
Sub - Total 4222.52

New Units
1 Installation  of Conv.3 & Caster4 (SMS -2) 975
2 Installation of LPG storage facility 15.07
3 Installation of Nitrogen Plant 3.5

4
Installation of Twin Laddle Heating furnace in 
SMS 2 106

5 Installation of Re bar mill 431
6 Installation of Coke Oven Battery -5 2857.66
7 Guard Pond 12.55

VISAKHAPATNAM STEEL PLANT
EIA/ EMP Studies for ongoing expansion of Integrated Steel

Plant from 6.3 MTPA to 7.3 MTPA liquid steel within the 
premises of Visakhapatnam Steel Plant

Replies to Additional Details Sought by EAC Page 90 of 94
© 2019 MECON Limited. All rights reserved

S. No Facility 
Cost

(Rs. Crores)
8 Turbo Blower -5 280
9 Kanthi Balancing Reservoir 465.85

10

Revamping & Upgradation of Electrostatic 
Precipitators of Two Boilers in Thermal Power 
Plant (TPP) 70.38

Sub - Total 5217.01
Total 9439.53
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18.0 The damage assessment shall be calculated for each construction and 
revamping activity as deliberated in the meeting and then cumulative effect to 
be mentioned. 

Revised Damage Assessment has now been carried out individually for the following units- 
1. Construction of new KBR 2 
2. Construction of new COB5 
3. Construction of new Guard Ponds 
4. Revamping of BF1 and BF2 
5. Revamping of SP1 
6. Expansion of SMS2 by installation of new converter 3 and caster 4. 

Additionally, a cumulative damage assessment has also been carried out for overall impacts 
due to the construction and revamping activities. 

The revised damage assessment for individual unit as well as cumulative damage is 
provided in Chapter 11 of the revised EIA/EMP report. The same is also enclosed as 
Annexure E.
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19.0 The benefit accrued due to violation should be brought out properly on financial 
considerations.  

The expansion of Integrated Steel Plant from 6.3 MTPA to 7.3 MTPA started with revamping 
and capital repair of existing BF1 followed by BF2. Subsequently, in order to match the 
increased Hot Metal Production capacity, expansion/ revamping/ modernization of existing 
facilities also got started. The schedule of these plant developmental activities is given in 
Table 19.1. 

Table 19.1 - Time Table of Plant Development 
Sl. No. Facility Commencement Completion

1 BF1 Revamping October 2013 July 2014
2 SMS2 Converter 3 March 2013 Nov. 2016
3 SMS2 Caster 4 June 2014 Dec. 2017
4 COB 5 July 2015 Yet to finish
5 BF2 Revamping May 2016 August 2017
6 SP1 Revamping October 2016 31.07.2017
7 SP2 Revamping Yet to start
8 New Rebar Mill Yet to start
9 KBR-2 July 2016 By Oct. 2018
10 Turbo Blower 5 June 2014 Nov. 2017
11 Guard Pond March 2018 February 2020

From the above table, it can be seen that the various expansion/modernization programs 
for different units started at different times and some have been completed while some are 
still under progress. However, as per the actual production figures, the production of hot 
metal and crude steel have continually increased and reached a max of about 5.13 MTPA 
hot metal and 4.97 MTPA Liquid steel in 2017-18 though the approved capacities are at 6.5 
MTPA of Hot Metal and 6.3 MTPA of Liquid steel. 

a. Estimation based on production exceeding approved capacity 

The two Blast furnaces were operating at near maximum capacity prior to expansion phase. 
For the capital repairs/expansion of capacity, the existing two blast furnaces were put for 
repair one after the other. However, even though the blast furnaces were placed under 
capital repair during the expansion period, an overall increasing trend in production of hot 
metal since 2012-13 is noted. This increase is mainly attributable to the simultaneous 
commissioning of new BF3. 

Therefore, after 2012-13, when the production from BF1 started declining due to ongoing 
revamping activities, the production from BF2 was almost constant but the production from 
new BF3 started building up gradually. Similarly, when BF1 revamping was completed and 
BF2 revamping started in 2016, the production from BF1 was normalized around 1.8 MTPA. 
The contribution from revamped BF1 and new BF3 has reached to 1.8 MTPA each.  

A significant increase in production was observed after 2016 when the BF1 was normalized 
after revamping with an output of around 2 MTPA and BF3 was also producing at near max 
capacity of 2.5 MTPA. And even though there was no output from BF2, the total hot metal 
production in 2016-17 was 4.4 MTPA. This was the first time when RINL has exceeded 4
MTPA hot metal production and this was mainly due to the newly installed BF3 of 2.5 MTPA 
capacity.  
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In August 2017, when the revamping of BF2 was completed, the production from the unit 
gradually started increasing. The final output figures of all the blast furnaces were 2.0 
MTPA, 0.6 MTPA and 2.5 MTPA for BF1, BF2 & BF3 respectively. Total output was 5.13 
MTPA. 

Therefore, from the above paragraphs, it can be inferred that the gradual increase in hot 
metal production from 2012-13 to 2017-18 is mainly attributable to newly installed BF3. 
Secondly, even after the revamping and capacity expansion of BF1 & BF2 from 2.0 MTPA 
to 2.5 MTPA, none of the units have given an output exceeding the approved limit of 2.0 
MTPA. 

In such an integrated steel plant where input is basically iron ore, the income from the 
operation is directly proportional to the hot metal production. And since, the hot metal 
production from the two revamped units has never exceeded the approved capacity, the 
economic benefits derived due to the project can be assumed to be nil. 

b. Estimation based on proportionate increase in production capacity 

To arrive the notional economic benefits derived due to the violation, the same can be 
calculated based on the increase in actual production in proportion to the increased 
production capacities. Again, since the income from an integrated steel plant is directly 
proportional to the quantity of hot metal produced, therefore it is assumed that prior to 
commissioning of BF1 after revamping, no economic benefit was obtained. 

The estimation of economic benefits derived shall be done in two phases-  
Phase 1: when only BF1 was commissioned after revamping from July 2014 till May 2016.  
Phase 2: when both BF1 & BF2 were being operated after revamping from May 2016 till 
date. 

In Phase 1, the total capacity of Hot metal production has increased from 6.5 MTPA to 7.0 
MTPA. Therefore, 0.5 MTPA of the total 7.0 MTPA hot metal production capacity shall be 
considered for calculation. This means that 7.1 % of the total income from production and 
expenses thereof during the period shall be considered for cost estimation. 

Similarly in Phase 2, the total capacity of Hot metal production has increased from 6.5 MTPA 
to 7.5 MTPA. Therefore, 1.0 MTPA of the total 7.5 MTPA hot metal production capacity shall 
be considered for calculation. This means that 11.4 % of the total income from production 
and expenses thereof during the period shall be considered for economic benefit estimation. 
The estimation of costs for different financial years is shown in Table 19.2. 

Table 19.2 - Year-wise estimated benefits due to violation 
Sl. 
No.

Particulars 2014-15 2015-16 2016-17 2017-18

1 Production Capacity (TPA) 6833333 7000000 7000000 7333333
2 Incremental Capacity (TPA) 333333 500000 500000 833333
3 Incremental Capacity as Percentage 

of Total Production Capacity 4.9 % 7.1 % 7.1 % 11.4 %

Income & Expenses for actual production and those attributable to Violation 
(Rs in Crores)

1 Total Income 10,688.5 10,480.6 12,679.0 14,872.4
2 Total Expenses 10,590.5 12,268.6 14,369.5 16,242.8
3 Net Profit/Loss 62.38 -1420.64 -1263.2 -1369.0
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4 Income corresponding to Violation 508.9 723.8 887.1 1659.9
5 Expenses corresponding to Violation

Cost of materials consumed
Excise duty
Finance costs
Depreciation and amortization 
expense
Consumption of stores and 
spare parts
Power and fuel
Repairs and maintenance
Rent
Rates and taxes
Insurance
Handling and scrap recovery
Freight outward
Miscellaneous expenses

463 656.7 893.7 1591.8

6 Net Economic Benefit (4-5) 45.9 67.1 -6.7 68.1
*Other incomes and expenses which are not relevant to the above calculations are not shown. 

From the above table it can be observed that out of the 3 years as per the Balance Sheet, 
RINL has incurred operational losses. However, notional economic benefits derived due to 
the violation, by considering the cost for proportionate income and expenses from the 
revamped units, show a cumulative profit of Rs 174.5 Crores in 4 years period of plant 
operation. 





































































































































































































Certified copy of the Compliance Report to 3.0 MTpa

Subject :

Reference:

Present Status of the project

Date of Monitoring :  



a)

b)

c)

Afforestation status as submitted by RINL
is enclosed at Annexure-1 



Certified copy of Compliance Reportto 6.3 MTPA

Subject:

Reference  : No.

Present status of the project:

Annexure-IX.

A. Specific Conditions. 

Analysis reports carried by APPCB is 
here with submitted as Annexure-II

Latest report provided by RINL is
provided at  Annexure-III



Annexure-IV provides the  quantities 
of water savings





Annexure-V

B. General Conditions 
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Roof sheeting work for cyclone affected houses in slum areas of Visakhapatnam 

A.C.sheets were fixed to 
4769 beneficiaries houses  
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District Administration. 
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BASELINE HEALTH STUDY WITHIN 5 KM RADIUS OF THE PROJECT 

1. INTRODUCTION 

Any industrial facility involves various activities such as transportation, combustion, 
manufacturing as well as chemical processes during its operation and different construction 
activities that could, either in mobile or stationary situations, generate air pollutants, noise, 
waste water discharges and solid wastes which may lead to pollution of environmental 
aspects in and around its vicinity.  

Exposure to polluted air, water and land resources, inevitably leads to short-term or long 
term effects on human health, depending on the exposure to the pollutants.  

Ministry of Environment, Forest & Climate Change (MoEFCC) has recommended for 
carrying out baseline health study within 5 km radius of RINL’s Visakhapatnam Steel plant 
(VSP) to assess the existing health status of the people living in the area. The main aim of 
the study was to create a health profile of people living within 5 km vicinity of RINL-VSP by 
assessing the prevalence of diseases, primarily asthma, chronic obstructive pulmonary 
disease (COPD) and other diseases that may be associated with environmental pollution 
due to industrial activity. 

1.1 Background 

RINL’s VSP plant had received Environmental Clearance (EC) for increase in production of 
Liquid Steel from 3.5 MTPA to 6.3 MTPA from MoEFCC vide their letter no.J-
11011/196/2005-IA II (I) dated 11-08-2005.

However, after installation of all units for achieving the rated capacity of 6.3 MTPA, RINL 
started revamping / capital repairs of the existing critical equipment of the plant installed 
in the year 1990 to ensure safety as well as compliance to newer environmental standards 
as specified in MoEFCC’s notification vide GSR.277(E) dtd. 31st Mar’2012. This led to 
enhanced capacities by upto 1.0 MTPA. However, this increase in production was done 
without obtaining prior EC as per EIA Notification 2006, and hence was considered as a 
“Violation” of the said notification. In view of the above, RINL presented its case before 
the Expert Appraisal Committee (EAC) for Violation cases and was subsequently granted 
ToR for carrying out EIA / EMP study. 

Successively, EIA / EMP study was conducted and the EIA / EMP report was prepared for 
expansion of RINL-VSP plant from 6.3 MTPA to 7.3 MTPA Liquid Steel (i.e. 6.5 MTPA to 7.5 
MTPA Hot Metal) by revamping and modernization of the plant. The same was submitted 
to MOEFCC for appraisal in the 13th meeting of EAC (Violation), wherein the proposal was
deferred and RINL was suggested to provide additional information vide Sl. No. 13.3.1 of 
MoM of 13th EAC meeting (Violation committee) 2006 held between 18th-20th September 
2018 in MoEFCC, Delhi. The present baseline health study within 5 km radius of RINL’s 
VSP plant was also recommended as part of the above additional information by the EAC, 
MoEFCC. 

1.2 Objectives of the study 

The main objectives of the study were to create a baseline profile of health data for 
population living within 5 km radius of RINL’s VSP plant and assess the prevalence of 
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different types of diseases. 

2. STUDY METHODOLOGY 

A cross-sectional study was carried out with quantitative approach and with authorization 
from RINL-VSP. Assistance from District Medical & Health officer (DM&HO) as well as 
District Coordinator for NTR Vaidya Seva was also taken for collection of secondary data. 
RINL-VSP worker’s detailed information regarding disease profile was obtained with 
assistance from In-charge, Occupational Health & Safety department-RINL, who is also a 
qualified epidemiologist, after obtaining informed written consent and explaining the 
purpose of the study. 

The study involved a two-stage data collection survey followed by statistical analysis and 
interpretation of the data collected with consideration of physical profile of the people 
surveyed as well as industrial and residential setup of the area surveyed.  

Stage-1 of the survey involved a representative household survey based on a Primary 
health questionnaire, developed in consultation of a qualified Doctor and epidemiologist.  

Secondary information related to disease profile in the study area from Government 
hospitals as well as Specialty hospitals was collected in Stage-2 of the survey.  

The morbidity profile of employees working within the RINL-VSP steel plant (Core zone) 
was also collected in this stage. The employees working within the steel plant are likely to 
have maximum exposure to industrial pollution, and the same may be used to compare 
qualitatively the health status of people living in the buffer-zone area with the people
working within the core-zone area. 

The data collected was analyzed and observations were produced in this report, with an 
aim to obtain a holistic view of the health of the people in the study area. 

2.1 Sources of Data: 

The study team utilized both primary and secondary sources of data for study. The primary 
sources of the data were collected through a structured questionnaire and the secondary 
data were collected through Government hospitals/PHCs, Government-run health schemes, 
and RINL-VSP’s OHS&RC department. The literature survey for the study included scientific 
articles, research journals and e-sources. 

2.2 Study area 

The study has been conducted within 5 km area around RINL’s Visakhapatnam Steel Plant
(RINL-VSP), located in Visakhapatnam district (hereafter called the study area). The study 
area predominantly included residents from different wards of Greater Visakhapatnam 
Municipal Corporation (GVMC).  

The study area was divided into 5 geographical zones (viz. Z1 to Z5), based on the type of 
population (urban/rural) as well as type of industrial activity (apart from RINL-VSP) 
possibly affecting the area. The characteristic of the identified zones is mentioned in
Table-1. 
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Table-1: Characteristics of identified zones of the study area

Zones GVMC Wards Mandal Predominant characteristics Direction 
from VSP

Z1 55 Paravada, 
Pedagantyada

Rural population
Industrial exposure (Thermal power plants)

SW

Z2 54, part of 53 Paravada, 
Pedagantyada

Urban population
No industrial exposure* W

Z3 58, part of 53 Gajuwaka Semi-Urban population
No industrial exposure* W

Z4
51,52,part of 
53,59, 60,61,62,
63,64

Gajuwaka, 
Pedagantyada,

Urban population
Industrial exposure (Small-scale chemical 
based plants, secondary metal processors, cement 
mixers etc.)

N & NE

Z5 50 Pedagantyada, 
Visakhapatnam(U)

Semi-urban & urban population
Industrial exposure (Port handling dry 
cargo)

NE

Note: *Industrial exposure here implies industrial activities apart from RINL-VSP.

As observed from the above, all the zones in the study area are different in their 
demographics and exposure to industrial activity. The detailed properties of each zone with 
respect to industrial exposure and nature of urbanization is presented in Table-2 below. 
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Fig.1: Study area characteristics (urbanization & industrial exposure) 

2.3 Demographic pattern of the study area population (Zone-wise) 

Visakhapatnam is a fairly developed and urban district of which Greater Visakhapatnam 
Municipal Corporation (GVMC) is constituting about 3.91% of the total urban population of
Andhra Pradesh state. The study area population includes people residing in different 
wards of GVMC. A total of 13 wards of GVMC within the study area were differentiated into 
5 zones based on urbanization nature and industrial setup, as detailed above. 

The study population for carrying out the primary health survey has been identified based 
on demographics of the areas as published in census data of 2011. The demographic data 
of the people residing in the area, zone-wise is presented in Table-3 below.

Table-3: Zone-wise Demographics of the study area (Census-2011) 
Zones Total population (% distribution) Males Females Population density 

(per sq. km)
Zone-1 19853 (7%) 10263 9590 417
Zone-2 29081 (10%) 14720 14362 1692
Zone-3 15920 (5%) 8075 7845 1187
Zone-4 206079 (68%) 105193 100886 8134
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Zones Total population (% distribution) Males Females Population density 
(per sq. km)

Zone-5 32608 (11%) 16704 15904 958
TOTAL                  303541

                (100%)
154955 148586
(51%) 49%

The population distribution as indicated above has been used to determine the sampling 
size of the primary health survey. A representation of the zone-wise population density 
overlaid with anticipated industrial exposure of the people living in each of the zones is 
shown in Fig. 2 below. The same has been used to design the zone-wise coverage of 
respondents for the survey.  

Fig.2: Study area population density, urbanization & Industrial exposure

As illustrated in the figure above, owing to higher population density in Zone-4 (Z4), the 
maximum number of respondents had been selected from the localities therein. Also, 
exposure to high polluting activities in Zone-1 (due to coal-fired thermal power plants) and 
Zone-5 (due to coal, iron ore and other dry cargo handling port facility) necessitated higher 
number of respondents from these localities too. 
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a. Growth of population 

Population of Visakhapatnam district has shown a decadal growth rate of 18.34% from 
2001 to 2011, based on population statistics of Census 2011 and 2001. In 2001, the total 
census population of Visakhapatnam was about 15,69,507 which increased to 18,57,335 in 
2011.  

As per ward-wise population projections published by Andhra Pradesh Urban Finance and 
Infrastructure Development Corporation (APUFIDC), the zone-wise populations estimated 
at the time of study is as mentioned in Table-4 below.

Table-4: Zone-wise projected demographics of the study area (for yr. 2018) 

Zones Total population
(as per Census 2011)

Projected population in 2018
(as per ward-wise growth rate from APUFIDC)

Zone-1 19853 57547
Zone-2 29081 31156
Zone-3 15920 21088
Zone-4 206079 216733
Zone-5 32608 36621
TOTAL 303541 363145

The projected population has also been taken into consideration for determination of the 
prevalence of diseases and building a cross-sectional profile of the study area with respect 
to the health status of the residents, utilizing primary as well as secondary information.  

2.4 Survey design 

The present study used simple random sampling method to carry out a house-to-house 
cross sectional survey in Visakhapatnam district within 5km radius of RINL’s 
Visakhapatnam Steel plant. The study was carried out over a period of 2 months (October, 
2018 to November 2018).  

As per district level household and facility survey (DLHS) 2012-13, overall reported 
prevalence of morbidity in Visakhapatnam was 32.2% within the total population across all 
age groups and genders. The sample size was calculated using the formula n=4(pq/L2)
where p = prevalence % (from previous studies), q=100-p and L = Allowable Error. For 
this study, the absolute allowable error, L was presumed to be 5% i.e. at 95% Confidence 
level. Considering p = reported prevalence of morbidity in Visakhapatnam district, the 
sample size was calculated as 349, which was increased to 450. Thus, 450 respondents
were interviewed, distributed between the identified zones based on the projected 
population of each zone and significance of the industrial exposure therein.   

a. Stage-1: Primary household survey 

The primary household survey, was carried out by including a total of 450 respondents 
across all the zones in the study area. The coverage of the survey between the zones was 
estimated based on the proportion of population living in each zone (estimated from zone-
wise projected population in 2018 in Table-4 above) as well as taking into consideration 
presence of HIGHLY POLLUTING industries (Thermal power plants and Port handling coal, 
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iron ore and other dry cargo), as well as MEDIUM POLLUTING industries (i.e. small-scale 
Chemical & metalwork industries) in each zone. 

A structured health questionnaire was used to collect information from randomly selected 
households in each zone. After reaching the house, verbal consent of the respondents was 
taken after explaining them about the study purpose and objective. A semi-structured 
questionnaire was prepared to collect the participant’s response based on the objective of 
the study, which was both qualitative and quantitative. The same was used to obtain 
responses of the respondents via a face-to-face interview. 

Fig.3: Household interviews in Zones-1 & 2 within study area
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Fig.4: Household interviews in Zones-3, 4 & 5 within study area

b. Stage-2: Secondary data collection 

The secondary data collection included 1-2 year statistics from Primary Health Centres 
(PHC), Community Health Centres (CHC) and Mahatma Gandhi Cancer hospital (MGH) 
serving residents living within the study area. The survey team led by the site coordinator 
and with guidance of a Medical Doctor visited RINL’s Visakha General Hospital, CHC, PHCs
and Cancer hospitals located in the area for collecting mortality data for last 1-2 year.  

Morbidity statistics of last 5-years of employees working within RINL-VSP’s steel plant 
(Core zone) was collected with assistance from I/c OHS&RC-RINL and RINL’s Visakha 
General Hospital (VSGH). The sources contacted for the secondary information and data 
obtained are as listed in Table-5 below. 

VISAKHAPATNAM STEEL PLANT
EIA/ EMP Studies for ongoing expansion of Integrated 

Steel Plant from 6.3 MTPA to 7.3 MTPA liquid steel 
within the premises of Visakhapatnam Steel Plant 

Annexure D Baseline Health Study Page 10 of 36
© 2019 MECON Limited. All rights reserved

Table-5: Sources of secondary data collection 

Sl. no. Source Type of information collected Coverage within 
study area

BUFFER-ZONE
1. CHC Agnampudi One year statistics for institutional 

cases and deaths due to 
communicable & Non-communicable 
diseases

Zones-2,3 & 4
2. PHC Vadlapudi-Kanithi Zones-2,3 & 4
3. PHC Pedagantyada Zones-4 & 5
4. PHC Gajuwaka Zones-1, 4 & 5

5.
Mahatma Gandhi Cancer 
Hospital & Research 
Institute (MGH)

One year statistics for cancer cases 
reported in patients from 
Pedagantyada and Gajuwaka mandals

All zones 
covered

6. District Convenor, NTR 
Vaidya Seva Scheme

One year statistic of patients provided 
financial support through the scheme 
for patients from Pedagantyada and 
Gajuwaka mandal

All zones 
covered

7. District Medical & Health 
Officer (DM&HO) 

Disease profile of Pedagantyada and 
Gajuwaka mandals

All zones 
covered

CORE-ZONE

8. OHS&RC-RINL/Visakha 
General Hospital (VSGH) 

Five year statistics of reported 
diseases of RINL employees

RINL-VSP
employees

The secondary data was procured from CHC-Agnampudi, PHC-Gajuwaka, PHC-
Pedagantyada and PHC-Vadlapudi-Kanithi. Due to unavailability of structured statistics, 
data could not be procured from PHC Paravada, KGH Hospital and DM&HO Office, 
Visakhapatnam. The statistics available from NTR Vaidya Scheme was only limited to 
Agnampudi and nearby areas (i.e. Zones 3 & 4).  

Fig.5: Secondary data collection at Primary Health Center (PHC)-Pedagantyada
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Fig.6: Interaction with Senior Doctor at General Visakha Hospital (VSGH)

The locations of Medical & Health infrastructures identified for collection of secondary data, 
is shown in Figure-7 below.  

Fig.7: Medical & Health infrastructures in the study area
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2.5 Variables included in the present study 

The indicators/variables of interest for the present study were health and economic well-
being which were chosen to represent key access and health-related factors that is
expected to influence the overall well-being and health of the people in the study area. 
The parameters were also chosen in a way to identify probable reasons for a particular 
level of health condition in the surveyed areas.   

2.6 Data collection and management 

Data pertaining to the following baseline variables were collected for the present primary 
analysis: 

Demographic and socio-economic characteristics (age, religion, caste, 
marital status, occupation, type of family, annual income, annual expenditure on 
health etc.); 
General socio-economic characteristics of households (house ownership, 
type of house, drinking water sources, type of cooking fuel, hygiene practices);
Risky personal habits (involvement in smoking, alcohol consumption, non-smoke 
tobacco consumption); 
General health issues and history of respiratory issues (difficulty in 
breathing, shortness of breath (SOB), asthma, allergy, tuberculosis); 
History of cardiovascular diseases (hypertension, diabetes mellitus, chest pain, 
congenital and non-congenital heart diseases); 
Other communicable and non-communicable diseases (malaria, dengue, 
enteric diseases like cholera, typhoid); liver and kidney diseases and cancers.

The questionnaires utilized for the study included all the aforementioned variables and as 
explained before, a face-to-face interview with informed verbal consent from the 
respondents was used to collect data through the questionnaires. No biologic samples 
were taken and no clinical investigation was carried out. 

2.7 Data analysis 

A multiple linear regression model is employed to identify the factors influencing the health 
expenditure in the study area. In the established health function, the  health expenditure 
as a dependent variable  was regressed on the independent factors like income of the 
family member and age as quantitative variable along with gender and marital status as 
qualitative variable . 

Yi = a + b1 Xi + b2X2 +b3X3+b4X4+ Ui

Where, Y I = health expenditure 
            a = autonomous health expenditure 
           Xi = Income of the family. 
           X2 = age of the family member 
           X3 = gender(dummy variable), D=1 for male and D=0 for female 
          X4  = marital status(dummy variable), D=1 for married and D=0 for unmarried. 
          Ui = random error term. 

 Whereas, b1,b2,b3, and b4 are parameter of the corresponding independent  variables . 
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We conducted t-tests for testing of hypothesis. All analyses, including the estimation of 
means, standard errors, r2 values and t- tests used the survey procedures available in MS 
EXCEL applying appropriate sampling weights and using Ordinary least square method for 
estimation. 

We wish to test the hypothesis: 

Ho: b1=0 (null hypothesis) – no significant relationship between health expenditure 
annual income. 
H1: b1≠0 (alternative hypothesis) - significant relationship between health expenditure 
annual income. 

Similarly, three (03) respective sets of hypotheses is built up for testing the relationship 
between health expenditure with age, gender and marital status. 

Table-6 below presents the result of the regression analysis conducted for fitting the 
health function.  

Table-6: Regression analysis of health function for the study area
Health function a b* r2
Dependent variable Independent variables
YI (health expenditure) X1(annual income) 9605.83 0.12

(0.02) 0.05

YI (health expenditure X2(age) 9605.83 71.68
(0.21) 0.05

YI (health expenditure X3(gender) 9605.83 5009.43
(0.76) 0.05

YI (health expenditure X4(marital status) 9605.83 1017.01
(0.09) 0.05

Figures in (   ) indicate t - values         *Significant at 5% level.
                              

It is observed from t–test that the relationship between the variables are statistically highly 
insignificant i.e, (tcal<ttab). The average autonomous expenditure on health is Rs 9605, 
whereas the extremely low value of r2 suggests that only 5% of health expenditure 
decisions depends on income, age, marital status and gender. Thus with the acceptance of 
all null hypotheses an inference can be drawn that there are other several factors which 
affects the health expenditure of the people of  study area. 

3. POPULATION AND HOUSEHOLD CHARACTERISTICS 

A socio-economic profile of respondents and households is presented in this section. All 
together 450 household respondents, distributed over five (05) zones were interviewed 
during household survey. Number of respondents interviewed during household survey 
varied from one zone to another according to the population of the villages where 2011 
census, projected to the year 2018 has been taken as base for socio-demographic data. 

3.1 Background characteristics of Households 

Demographic data of surveyed households indicates a large part of the population is Hindu 
followed by Muslims. Almost all of the surveyed residents belonged to OBC caste, in 
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particular BCE, which is a special categorization available on the basis of economic 
backwardness in Andhra Pradesh.  

The mean household size in the study area is 3.8 residents per household similar to the 3.8 
residents[i] for Visakhapatnam district’s population overall. 36.4% of the households 
surveyed practice Joint family system as opposed to 39.4% of nuclear family practicing 
households, whereas 24.2% of the households belongs to extended family. 

A large percentage of households in the study area (89%) are in possession of BPL (Below 
Poverty Line) card. The mean annual income of households in the study area is observed 
to be Rs. 153470, of which almost 12% is spent annually on health by the households. The 
details of background characteristics zone-wise as well as for the overall study area is 
presented in Table-7 below. 

Table-7: Background characteristics of households 
Background characteristics Zone-1 Zone-2 Zone-3 Zone-4 Zone-5 Overall 
Religion
Hindu 38 19 28 270 44 399
Muslim 14 01 00 16 01 32
Christians 0 0 02 13 04 19
Others 0 0 0 0 0 0

Caste
General 0 0 0 0 0 0
Other backward class (OBC) 38 20 21 264 46 389
Scheduled Castes (SC) 14 0 10 25 03 52
Scheduled Tribes (ST) 0 0 0 10 0 10

Type of family
Joint 32 05 07 117 03 164
Nuclear 19 15 11 87 45 177
Extended 01 00 12 95 01 109

Household size (mean) 4.25 4.05 3.33 3.88 3.72 3.8
Households with BPL card 49 02 22 279 49 401
Mean Annual Household income (in Rs.) 90711 395000 109733 85507 86400 153470
Mean Annual expenditure on health (in Rs.) 10471 17700 8616 15018 8340 12029
Source: 1. Field survey carried out by MECON Ltd. during Oct. 2018 to Nov. 2018

3.2 Profile of population 

The surveyed population is categorized based on their age into three classes viz. Children 
(<15 yrs.), Adults (15-59 yrs.) and senior citizens (60+ yrs.). The height and weight of the 
respondents was used to calculate BMI (Body Mass Index) and the population was
classified into underweight, normal, overweight and obese. All other parameters were as 
per general classification, also adopted in the survey questionnaire used for the face-to-
face interviews in the study area. 

The analysis of data collected regarding the personal profile of each interviewed 
respondent in the study area indicates almost 82% of the population surveyed were adults, 
which formed the economically active population of the area while people from old age 

                                           
[i] Census, 2011 data for Visakhapatnam district sourced from Andhra Pradesh District Factbook, 2018
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group formed only 15% of the population. 

Male and female population comprise almost equal proportion of the population in the 
surveyed households. A mean sex ratio of 731 was observed in the surveyed population,
which was slightly lower compared to 1006[ii] in Visakhapatnam district.   

Almost all of the surveyed household population were married, amounting to 78% of the 
total population. 

The occupation profile observed in the surveyed household populations indicate majority of 
the population working as labour in large and small-scale industries (23%). Around 12% of 
the population surveyed are professional servicemen whereas 9% are businessmen. Most 
of the females were either engaged in domestic works or were homemakers/housewives 
(21%). The details of population profile surveyed zone-wise as well as for the overall study 
area is presented in Table-8 below. 

Table-8: Profile of surveyed population 
Population profile Zone-1 Zone-2 Zone-3 Zone-4 Zone-5 Overall 
Age distribution
Children (<15 yrs.) 0 0 0 08 0 08
Adults (15-59 yrs.) 44 19 28 244 36 371
Senior citizens (60+ yrs.) 08 01 02 47 13 71

Gender
Male 29 18 18 173 22 260
Female 23 02 12 126 27 190
Mean Sex ratio 731

BMI (Body Mass Index)
Underweight (<18.5) 7 01 0 21 07 36
Normal weight (18.5 – 24.9) 31 10 14 145 27 227
Overweight (25 – 29.9) 10 08 13 100 08 139
Obese (>30) 4 01 03 33 07 48

Marital status
Married 2 19 27 263 42 353
Unmarried 50 01 03 36 07 97

Occupation
Agriculture 3 01 01 0 0 05
Industry – Large Scale 5 15 04 13 10 47
Industry – Small Scale 11 0 03 35 08 57
Transport 2 0 01 08 0 11
Construction Site 3 0 0 06 06 15
Business as Shopkeeper, Vendor 0 03 03 33 02 41
Service/ professional 0 01 03 47 01 52
Animal Husbandry 0 0 0 0 01 01
Fisherman 01 0 0 0 0 01
Painters 0 0 0 04 01 05
Artisan 0 0 0 04 0 04
Homemaker/housewife 16 0 08 59 05 88

                                           
[ii] Census, 2011 data for Visakhapatnam district sourced from Andhra Pradesh District Factbook, 2018
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Population profile Zone-1 Zone-2 Zone-3 Zone-4 Zone-5 Overall 
Domestic works 0 0 03 04 0 07
Students 0 0 02 17 0 19
Retired/non-working 0 0 02 18 0 20
Other 02 03 01 47 01 54

Type of duty
Shift duty (A/B/C) 0 0 0 04 01 05
General shift 52 20 19 167 49 307

Source: 1. Field survey carried out by MECON Ltd. during Oct. 2018 to Nov. 2018

3.3 Socio-economic characteristics of households 

As observed from the data collected from surveyed households, 95% of households own a 
house while 05% reside in rented houses. Many of the houses are built under different 
government schemes and made available to economically weaker sections for purchase at 
reasonable rates. The practice of rented housing is also quite significant in areas close to 
RINL-VSP and other industrial areas as most of the people work as laborers in these 
industries. The houses are predominantly pakka houses (i.e. houses built up of bricks, 
cement, iron rods and steel and are permanent in nature) with a small proportion of the 
surveyed population living in huts and katchha-pakka houses. 

Majority of the fuel requirement for household cooking is observed to be met by LPG and 
wood, with LPG occupying a larger share of 90%.  

Almost all potable water requirements is being met by tap water/water tankers supplied by 
GVMC. Only a small proportion of the households (6%) utilize bore-wells for drinking water 
use. However, respondents at many of the locations surveyed in Zone-1 reported of poor 
water quality from hand-pumps installed in the areas close to thermal power plants in the 
study area.  

Health of an individual (or family) is also an important parameter as household hygiene 
practices and health are directly related. Practicing good hygiene habits prevents people 
from falling prey to health problems and thus saves tremendous amount of resources such 
as time and money. Good hygiene practices also save people from lot of diseases that are 
preventable otherwise. As observed from the surveyed households, every household 
practices daily cleaning of their houses. The same was also confirmed in actual practice at 
the time of survey. The details of Socio-economic characteristics of households surveyed 
zone-wise as well as for the overall study area is presented in Table-9 below. 

Table-9: Socio-economic characteristics of households 
Characteristics Zone-1 Zone-2 Zone-3 Zone-4 Zone-5 Overall 
House ownership
Rented 0 02 01 15 02 20
Own house 52 18 29 284 47 430

Type of house
Pakka house 42 20 30 251 45 388
Kutccha-Pakka house 07 0 0 42 02 51
Hut 03 0 0 06 02 11

Source of potable water
Tap water/tankers 17 04 23 262 45 351
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Characteristics Zone-1 Zone-2 Zone-3 Zone-4 Zone-5 Overall 
Surface water 04 01 05 02 0 12
Dug well 08 0 02 34 02 46
Tube well/ Bore well/hand pump 10 15 0 0 02 27
Bottled water 01 0 0 01 0 02
Other source 12 0 0 0 0 12

Fuel used for cooking
Electricity 0 0 0 02 01 03
LPG/Natural Gas 34 20 27 286 42 409
Kerosene 0 0 03 06 0 09
Coal/Lignite/Charcoal 0 0 0 0 0 0
Wood 18 0 0 04 06 28
Crop Waste/Dung Cakes 0 0 0 0 0 0
Other fuel 0 0 0 01 0 0

Household Hygiene Practice
Daily house cleaning 52 20 28 297 49 388
House cleaning every other day 0 0 02 02 0 04
House cleaning twice a week 0 0 0 0 0 0
House cleaning once a week 0 0 0 0 0 0

Source: 1. Field survey carried out by MECON Ltd. during Oct. 2018 to Nov. 2018

3.4 Risky personal habits

Amongst the total surveyed respondents, only 09% accepted to smoking, 06% conveyed 
about their non-smoke tobacco consumption and only 20% conceded to alcohol 
consumption. In view of the above, the respondent results were supplemented with 
secondary literature regarding prevalence of risky personal habits. 

As per Global adult tobacco survey-India Report 2016-17, the distribution of risky personal 
habits in Andhra Pradesh indicates that among all adults 15 years of age, 24% of the men 
and 4.6% of the women are smokers consuming all types of smoked tobacco products 
while 6% of the men and 5.5% of the women of the same age group are users of only 
smokeless tobacco products. 

The baseline Sample Registration Survey (SRS) report published by Census India 2011 
indicates among people aged 15 years or above, 16.1% of the men and 0.5% of the 
women consume alcohol.  

Table-10 below indicates the prevalence of risky personal habits contributing to illness in 
the study area, as supported by secondary literature.       

Table-10: Personal risky habits 

Habits with health risks Adults above 15 years of age
Men Women Overall

Smoking tobacco products 24.0% 4.6% 28.6%
Non-smoke tobacco 6.0% 5.5% 11.5%
Alcohol consumption 16.1% 0.5% 16.6%
Source: Sample Registration Survey (SRS), Census-2011
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3.5 Perception about industrial activities posing health risks 

Industrial activities may pose significant health hazards, if not checked. Such activities may 
enhance risk of adverse health impacts by way of contamination of environmental 
components, including air, water, soil etc. Information was sought through the 
questionnaire to know whether any industrial emissions are having a visible/direct impact 
on the population in the surveyed areas. 

a. Perception of all industrial activities in the study area 

Almost 34% of the total households surveyed had the perception that thermal power 
stations were resulting in air pollution due to hazardous air emissions as well as high noise 
in the environment. Respondents in from Zone-1 also reported effect of ash ponds of the 
thermal power plants in the groundwater which they were using out from hand-pumps and 
bore-wells. Also, respondents residing in zone-4 indicated adverse health effects due to 
emissions from nearby chemical-based industries. 

However 38% of the population, residing primarily in Zone 4, were of the opinion that no 
such industrial activity was causing adverse health effects in their areas. The same was 
justified as both these zones were having no significant industrial exposure that may pose 
health risks in the areas. Table-11 below indicates the perception of the respondents 
about industrial activities which may pose health risks.

Table-11: Perception about Industrial activities posing health risks 
Industrial Activities* Zone-1 Zone-2 Zone-3 Zone-4 Zone-5 Overall 
Chemical industry 05 03 02 54 25 89
Thermal power station 42 02 09 85 15 153
Port activities 00 01 01 12 00 14
Other industrial activity 02 00 05 09 04 20
No such activity 03 16 13 138 06 174

Note: *Apart from RINL-VSP
Field survey carried out by MECON Ltd. during Oct. 2018 to Nov. 2018

b. Perception of RINL-VSP in the study area 

Respondents were also enquired about their perception of RINL’s VSP steel plant in all the 
zones. The general perception regarding pollution aspects was positive and majority of the 
respondents were of the opinion that RINL’s VSP plant had no adverse effect on the air, 
water and other aspects of the environment in their localities. However, few respondents 
in Zone-1 residing near the south-western plant boundary did indicate experience of 
occasional noise due to the power plant. 

An overwhelming 74% of the respondents believed RINL-VSP was contributing significantly 
to employment generation (both direct and indirect) as well as community development in 
the area by way of providing financial as well as infrastructural support through their CSR 
activities.   

c. Perception of construction activities of KBR-2 at nearest habitation

An independent perception survey was also carried out at New Railway Quarters near 
Kanithi, the nearest habitation to construction site of KBR-2 of RINL. The primary 
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objective of this survey was to identify if there were any adverse effects on the 
environment during the construction phase of the KBR-2.  

Table-12: Perception of construction of KBR-2 at New Railway Quarters, Kanithi 

Possible effects on environmental aspects Fraction of respondents 
YES NO

Visible dust due to construction activities present? 1 9
High noise generation due to construction activities of 
KBR-2 present? 2 8

TOTAL 3 17
(15%) (85%)

Note: Field survey carried out by MECON Ltd. during Oct. 2018 to Nov. 2018

As observed from above, only a small fraction of the respondents from the New Railway 
Quarters (5%) were of the opinion that there were some effects of vehicular movement on 
the air quality during the construction period leading to visible dust but it was mostly 
limited to few hours during the day time. A small proportion of the respondents (10%) 
conveyed about the inconvenience caused due to noise generated during the construction 
activity of KBR-2. Overall, 85% of the respondents were of the opinion that there were no 
adverse effects due to construction activities of KBR-2.   

4. ENVIRONMENTAL HEALTH AREAS 

The overview of health status of people residing in the study area, both in each zone as 
well as overall, including morbidity of different types of diseases in the areas is detailed in 
this section.  

The primary focus includes communicable and non-communicable diseases prevalent in the 
area and is quantified using primary data collected through the baseline respondent survey 
as well as secondary data collected from different medical facilities/schemes in the areas. 

4.1 Population living in the study area (5 km buffer area of VSP) 

The disease profile of the population residing within the study area has been assessed 
based on primary data collected from household survey as well as prevalent diseases 
assessed from secondary information collected from medical facilities, PHCs and CHCs 
hospitals as well as discussions with Doctors practicing in different parts of the study area 
are briefly explained in succeeding paragraphs. 

Diseases Reported in the Area   

The most prominent diseases noted were as follows: 
Infectious disease
Respiratory diseases  
Cardio-vascular diseases and risks 
Soil, water and sanitation-related diseases 
Mental/psychiatric disorders 
Sexually transmitted diseases (STD) 
Cancers/cases of malignancy

The details of disease profile within the surveyed households as identified based on the 
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zone-wise primary survey for the overall study area is presented in Table-13 below. 

Table-13: No. of responses regarding the Disease profile within the surveyed 
respondents (based on Primary survey) 

Zone-1 Zone-2 Zone-3 Zone-4 Zone-5 Overall 
Infectious diseases
Malaria 1 2 1 3 2 9
Dengue 0 1 1 4 3 9

Respiratory disease
Shortness of breath (SOB) 1 1 1 16 0 19
Blood in cough 0 0 0 5 1 6
Asthma 2 2 1 12 1 18

Cardio-vascular disorders/risks
Heart disease (non-congenital) 2 3 0 11 0 16
Congenital heart disease 0 0 0 1 0 1
Hypertension 8 4 3 47 3 65
Chest pain 1 2 0 25 0 28
Diabetes 3 0 2 21 1 27

Soil, water & sanitation related (SWaS)
Liver disease 2 0 0 3 0 5
Gastero/cholera/typhoid 0 0 0 2 0 2

Cancer 0 0 0 7 0 7
Note: Field survey carried out by MECON Ltd. during Oct. 2018 to Nov. 2018

As per the secondary information collected from interaction with Doctors of government 
hospitals, Primary health center and Community health center in the study area, the broad 
disease profile obtained was as mentioned in Table-14. 

Table-14: Disease prevalence as per secondary data collected from PHCs and 
CHCs being used by population residing within the study area (Secondary data)

Mean prevalence (%)
Infectious diseases 5.54%
Dengue 0.01%
Malaria 0.00%
Filariasis 0.01%
Rabies/dog bites 5.52%
Chickenpox 0.00%

Respiratory disease 31.7%
Acute respiratory infections 24.7%
Asthma 4.5%
Bronchitis 2.2%
Pulmonary Tuberculosis 0.2%

Cardio-vascular disorders/risks 48.4%
Hypertension 25.0%
Diabetes 23.4%

Soil, water & sanitation related (SWaS) 8.32%
Diarrhea 3.26%
Typhoid/Enteric fever 0.01%
Amoebiasis 2.89%
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Mean prevalence (%)
Helminthiasis 2.16%

Sexually Transmitted diseases (STD) 0.34%
AIDS 0.13%
Gonococcal Infection 0.10%
Syphilis 0.11%

Mental/psychiatric disorders 5.7%
Note: Field survey carried out by MECON Ltd. during Oct. 2018 to Nov. 2018

Both the disease profile obtained by the primary survey along with the secondary data 
collected from PHCs, CHCs and Government Hospitals was analyzed to identify the overall 
disease pattern in the study area. The same has been discussed in succeeding sections. 

4.1.1 Prevalence of infectious diseases in the study area

The infectious disease with most frequent occurrence reported by respondents in the study
area during primary survey were malaria and dengue. This was mostly reported by 
respondents living in Gajuwaka-Pedagantyada (Zone-4) and Gangavaram-Pedagantyda 
(Zone-5) in the study area.  

The most prevalent infectious diseases identified in the study area based on secondary 
data collected from PHCs, CHCs and Government hospitals in the study area were as 
follows: 

Dengue 
Malaria 
Filariasis 
Rabies/dog bites 
Chickenpox 

Dengue fever is a viral disease, which is transmitted by the Aedes aegypti mosquitoes. 
The Aedes mosquitoes breed in clean water in man-made containers such as water 
coolers, discarded tyres, disposable cups, flower vases and other water storage containers. 
There are 4 strains of dengue. All the four serotypes of dengue are prevalent in India. A
person who contracts the disease multiple times is more susceptible to the potentially fatal 
dengue hemorrhagic fever (DHF). The spectrum of clinical manifestations of dengue varies 
from a mild febrile self-limiting illness to a severe, potentially fatal disease.

Malaria is an acute parasitic illness caused by Plasmodium falciparum or Plasmodium 
vivax. These parasites are transferred in the blood of humans and large mammals by 
Anopheles mosquitoes. Mosquitoes, of which there are 9 major species, transmit malaria in 
India. The areas vulnerable to malaria are largely tribal, difficult, remote, forested and 
forest fringe inaccessible areas with operational difficulties.

Lymphatic Filariasis is a serious debilitating and incapacitating disease. Also known by 
the name "elephantitis", it is a parasitic disease caused by microscopic, threadlike worms. 
The transmission of filaria is through mosquitoes called Culex quinquefasciatus. The 
disease is spread by mosquitoes and mainly affects the lymphatic system. Common 
symptoms include cough, fever, headache and redness of the skin. Occasionally, filariasis 
can cause severe lung damage.
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Rabies is a fatal viral infection that targets the brain and nervous system. The disease is 
zoonotic i.e. it can be transmitted from one species to another, such as from dogs to 
humans, commonly following a bite from an infected animal. For a human, rabies is almost 
always fatal if post exposure prophylaxis (PEP) is not administered immediately following 
an exposure. The rabies virus infects the central nervous system, ultimately affecting the 
brain and resulting in death. 

Chickenpox (varicella) is a viral infection that causes an itchy rash with small, fluid-filled 
blisters. Chickenpox is highly contagious to people who haven't had the disease or been 
vaccinated against it. Before routine chickenpox vaccination, virtually all people had been 
infected by the time they reached adulthood, sometimes with serious complications. 
Today, the number of cases and hospitalizations is down dramatically. 

The infectious diseases affecting people residing in the study area and their prevalence, as 
collected from all PHCs and CHC within the area, is given in Fig. 8 below. 

Fig-8: Morbidity pattern of infectious diseases in the study area (% of all cases) 

It is observed that infectious diseases form only 5.54% of all diseases prevalent within the 
study area, with dog bites/rabies (5.52%) being the most common infectious disease.  

4.1.2 Prevalence of respiratory diseases in the study area  

The respiratory disease with most frequent occurrence reported by respondents in the 
study area during primary survey was asthma. This was mostly reported by respondents 
living in Pedagantyada-Gajuwaka areas (in Zone-4) of the study area.  
The respiratory disease found to be prevalent as reported by Primary Health Centers 
(PHCs), Community Health centre (CHCs) and other government hospitals within the study 
area were as follows:

Acute respiratory infections including Influenza (excluding pneumonia) 
Bronchitis 
Emphysema 
Asthma 
Tuberculosis 

Acute Respiratory infections (ARI) pose major public health. ARIs are mainly self-
limited, but can lead to complications requiring hospitalization due to severe acute 
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respiratory infections (SARI) which can be fatal at times. The causative agents include 
mainly viruses, up to 60%, (e.g., Respiratory syncytial virus (RSV), Influenza A, Rhinovirus, 
Adenovirus); bacteria (e.g., Streptococcus pneumoniae, Mycoplasma pneumoniae and 
Staphylococcus aureus) and fungi (e.g., Pneumocystis jirovecii). There are only few studies 
enumerating the profile of pathogens causing ARI in hospitalised patients. Most of the 
respiratory pathogens produce similar symptoms as a result it is difficult to identify them 
clinically.

Bronchitis is an inflammation of the mucous membranes of the bronchi (the larger and 
medium-sized airways that carry airflow from the trachea into the more distal parts of the 
lung parenchyma). Bronchitis can be divided into Acute and Chronic. Acute bronchitis is 
one of the most common types of lung infection which can occur at any age and is 
characterized by the feeling of cough or small sensation in the back of the throat. It can be 
with or without the sputum. Chronic bronchitis a type of Chronic obstructive pulmonary 
disease (COPD), which involves a cough that produces sputum for 3 months for 2 
consecutive years. Bronchitis can be caused by either a virus or bacteria, though viral 
bronchitis is much more common. In most cases, bronchitis is caused by the same viruses 
that cause the common cold or influenza (flu). Bronchitis can also be caused by breathing 
irritant substances, such as smog, chemicals in household products or tobacco smoke. 
However, Smoking is the main cause of chronic (long-term) bronchitis and it can affect 
people who are passive smokers as well as smokers themselves. 

Emphysema is a type of COPD involving damage to the air sacs (alveoli) in the lungs. As 
a result, one’s body does not get the oxygen it needs and makes it hard to catch one’s
breath. The person may also have a chronic cough and have trouble breathing during 
exercise. The most common cause of it is cigarette smoking. 

Asthma is a chronic disease characterized by recurrent attacks of breathlessness and 
wheezing. During an asthma attack, the lining of the bronchial tubes (airways) swells, 
causing the airways to narrow, turn more sensitive to irritants in the environment, and 
thus reducing the flow of air into and out of the lungs. The causes of asthma are not 
completely understood. However, risk factors for developing asthma include inhaling 
asthma “triggers”, such as allergens (some common to all and some individualized), 
tobacco smoke and chemical irritants. Asthma cannot be cured, but appropriate 
management can control the disorder and enable people to enjoy a good quality of life. 

Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis. 
Tuberculosis commonly affects   the lungs, but can also affect other parts of the body. It 
spreads from person to person through the air, when people who are infected with TB 
infection cough, sneeze or otherwise transmit respiratory fluids through the air. It is a 
disease that can be cured with proper treatment. 
The respiratory diseases affecting people residing in the study area and their prevalence, 
as collected from all PHCs and CHC within the area, is given in Fig. 9 below. 
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Fig-9: Morbidity pattern of respiratory diseases in the study area (% of all cases) 

It is observed that overall respiratory diseases form 31.7% of all diseases prevalent within 
the study area, with acute respiratory infections (excluding pneumonia) being the most 
common disease, forming more than 3/4th of all the respiratory disease cases. No cases of 
emphysema were reported as per the secondary data collected from PHCs, CHCs and 
government hospitals within the study area.  

Risk factors 

The major risk factors to respiratory diseases include smoking (direct as well as passive), 
malnutrition, alcoholism, Exposure to smoke either by use of smoke producing cooking fuel, 
poor housing, poor hygiene practices, and inappropriate house ventilation. 

The most prevalent respiratory disease identified in the study area was acute respiratory 
infection, which is primarily a viral disease and not attributable to industrial 
activity/pollution.  

4.1.3 Prevalence of Cardio-vascular diseases and risks in the study area 

The cardio-vascular diseases/risks (CVD) with most frequent occurrence reported by 
respondents in the study area during primary survey was hypertension. This was mostly 
reported by respondents living in Pedagantyada-Gajuwaka areas (in Zone-4) of the study 
area.  

The CVDs found to be prevalent as reported by Primary Health Centers (PHCs), Community 
Health centre (CHCs) and other government hospitals within the study area were as 
follows:

Hypertension 
Diabetes 

Hypertension, also known as high or raised blood pressure, is a condition in which the 
blood vessels have persistently raised pressure. It is defined as a systolic blood pressure 
equal to or above 140 mm Hg and/or diastolic blood pressure equal to or above 90 mm 
Hg. The risk factors associated with hypertensions are mostly family history and advanced 
age (non-modifiable age) as well as lack of physical activity, poor diet, overweight and 
obesity, too much consumption of alcohol, smoking and second hand smoke and Diabetes. 
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Diabetes mellitus is a group of metabolic diseases in which the person has high blood 
glucose (blood sugar) level either due to inadequate insulin production or because the 
body's cells do not respond properly to insulin or both. The main symptoms are Polyuria 
(frequent urination), Polydipsia (increased thirst) and Polyphagia (increased hunger).  

Type 1 diabetes is often known as insulin-dependent diabetes. It is also sometimes known 
as juvenile diabetes or early-onset diabetes because it usually develops before the age of 
40, often during the teenage years. Type 1 diabetes is less common than type 2 diabetes. 

Type 2 diabetes is where the body does not produce enough insulin or the body's cells do 
not respond to insulin. This is known as insulin resistance. Risk factors for type 2 diabetes 
are obesity, impaired glucose tolerance, high blood pressure, gestational diabetes,
sedentary lifestyle, family history and age. 

Gestational Diabetes has been diagnosed in women who tend to experience high levels of 
blood glucose during pregnancy due to reduced sensitivity of insulin receptors. 

The CVDs affecting people residing in the study area and their prevalence, as collected 
from all PHCs and CHC within the area, is given in Fig. 10 below. 

Fig-10: Morbidity pattern of CardioVascular disorders in study area (% of all 
cases)

It is observed that cardio-vascular diseases form 48.4% of all diseases prevalent within the 
study area, with both hypertension and diabetes (both type-I & II) having almost equal 
prevalence within the study area.  

4.1.4 Prevalence of Soil, water and sanitation-related (SWaS) diseases in study area 

Water-borne diseases are caused by organisms that can survive in water and are ingested 
when contaminated water is drunk. A variety of physical, chemical and biological agents 
render many water sources less than wholesome and healthy. Many kinds of infections, 
such as diarrhea, contagious skin and eye infections, are more frequent when scarcity of 
accessible water supplies makes washing and personal cleanliness difficult and infrequent.
Some parasitic helminths spend part of their life cycle in intermediate host organisms that 
live in fresh water. Humans can be infected when in contact with this water. Water-
associated vector-borne diseases. 

VISAKHAPATNAM STEEL PLANT
EIA/ EMP Studies for ongoing expansion of Integrated 

Steel Plant from 6.3 MTPA to 7.3 MTPA liquid steel 
within the premises of Visakhapatnam Steel Plant 

Annexure D Baseline Health Study Page 26 of 36
© 2019 MECON Limited. All rights reserved

The soil, water and sanitation related (SWaS) diseases reported by th erespodensts during 
the primary survey were very few in number. The disease with most frequent occurrence 
reported by respondents in the study area during primary survey was liver related issues.
This was reported by 03 respondents living in Pedagantyada-Gajuwaka areas (in Zone-4) 
of the study area.  

The soil, water and sanitation related (SWaS) diseases found to be prevalent as reported 
by Primary Health Centers (PHCs), Community Health centre (CHCs) and other government 
hospitals within the study area were as follows:

Diarrhea 
Typhoid/Enteric fever 
Amoebiasis 
Helminthiasis 

Diarrhea is an infection resulting in having more frequent, loose and watery stools. It is 
mainly caused by bacterium E. coli, which is spread through contaminated food and water. 
Between 5% and 30% of cases are caused by other bacteria, especially salmonella, 
Shigella and campylobacter. Viruses, such as rotavirus and calicivirus, and parasites are 
other common causes. 

Typhoid/enteric fever is a serious infection caused by a species of salmonella bacteria.
The bacteria spreads through food or water - raw fruit, vegetables and shellfish are foods 
that are commonly responsible. Occasionally, transmission is through direct contact with 
someone who is infected. Contamination occurs with the feces or urine of an infected 
person and most cases are a result of contaminated drinking water and poor sanitation. 

Amoebiasis is a disease caused by the parasite Entamoeba histolytica. It is a common 
infection of the human gastro-intestinal tract.  Amoebiasis is more closely related to poor 
sanitation and socioeconomic status than to climate. Transmission occurs via faecal–oral 
route, either directly by person-to-person contact or indirectly by eating or drinking faecally 
contaminated food or water. Sexual transmission by oral-rectal contact is also recognized
especially among male homosexuals. Vectors such as flies, cockroaches and rodents can 
also transmit the infection. The use of night soil for agricultural purposes favors the spread 
of the disease. 

Helminthiasis, also known as worm infection, is any macroparasitic disease of humans 
and other animals in which a part of the body is infected with parasitic worms, known as 
helminths. A soil-transmitted helminth (STH) infection is a sub-group within the group of 
helminth infections. It is caused specifically by those helminthes (worms) which are 
transmitted through soil contaminated with faecal matter and are therefore called soil-
transmitted helminth (Intestinal parasitic worms) infections. Soil-transmitted helminths 
impair the nutritional status of the people they infect in multiple ways. The nutritional 
impairment caused by soil-transmitted helminths is recognized to have a significant impact 
on growth and physical development. 

The prevalence of the aforementioned diseases amongst people residing in the study area, 
as collected from all PHCs and CHC within the area, is given in Fig. 11 below. 



VISAKHAPATNAM STEEL PLANT
EIA/ EMP Studies for ongoing expansion of Integrated 

Steel Plant from 6.3 MTPA to 7.3 MTPA liquid steel 
within the premises of Visakhapatnam Steel Plant 

Annexure D Baseline Health Study Page 27 of 36
© 2019 MECON Limited. All rights reserved

Fig-11: Morbidity pattern of SWaS diseases in the study area (% of all cases) 

It is observed that these diseases form only 8.32% of all diseases prevalent within the 
study area, with Diarrhea (3.26%) and Amoebiasis (2.89%) being the most common of 
these diseases. 

4.1.5 Prevalence of Mental/psychiatric disorders in study area 

Mental health is an integral and essential component of health. The World Health 
Organization (WHO) defines mental health as a state of well-being in which an individual 
realizes his or her own abilities, can cope with the normal stresses of life, can work 
productively and is able to make a contribution to his or her community. 

According to various community based surveys, prevalence of mental disorders in India is 
6-7% for common mental disorders and 1-2% for severe mental disorders. In India the 
rate of psychiatric disorders in children aged between 4 to 16 years is about 12% and 
nearly one-third of the population is less than 14 years of age.

The most prevalent psychiatric disorder as reported by Primary Health Centers (PHCs), 
Community Health centre (CHCs) and other government hospitals within the study area
was identified to be mental/psychiatric disorders due to accidental injuries, forming 5.7%
of the total disease cases prevalent in the study area.

4.1.6 Prevalence of Sexually transmitted diseases (STD) in study area 

AIDS and syphilis are the most common Sexually transmitted diseases (STD) as confirmed 
through statistics obtained from local PHCs, CHCs and hospitals.  

AIDS is caused by human immunodeficiency virus (HIV). HIV kills or damages the body's 
immune system cells. There are two types of HIV. Type I and Type II. Type I is more 
common in India. AIDS is generally caused by unprotected sex with an infected partner. It 
may also spread through the use of infected syringes of HIV infected people and blood 
transfusions. Over the years, due to the rise of urbanization and consequent increase in 
migration of workers from other areas, infection with STDs has risen.

Syphilis is sexually transmitted infection (STI) caused by the spirochete bacterium 
Treponema pallidum. This disease can be passed to another person through kissing or 
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close physical contact. The infected person is often unaware of the disease and 
unknowingly passes it on to his or her sexual partner. The sexual behaviour that spreads 
syphilis can also spread other Sexually transmitted diseases (STD's) like HIVs, etc. 

Gonococcal Infection is a sexually transmitted infection (STI) caused by the bacteria 
Neisseria gonorrhea. It can infect both men and women and typically affects one or more 
of the following urethra, throat, rectum & cervix. Most new cases of the infection occur in 
women. Women who are infected with gonorrhea may also transmit the bacteria to their 
newborns during childbirth. Gonorrhea infections in babies typically affect their eyes. 

The prevalence of the aforementioned diseases amongst people residing in the study area, 
as collected from all PHCs and CHC within the area, is given in Fig. 12 below. 

Fig-12: Morbidity pattern of Sexually transmitted diseases (STD) in the study 
area (% of all cases)

The overall prevalence of all STDs as reported by Primary Health Centers (PHCs), 
Community Health centre (CHCs) and other government hospitals within the study area
makes 0.34% of all prevalent diseases/disorders in the study area, wherein AIDS forms 
0.13% and 0.11% cases are of syphilis.

4.1.7 Prevalence of cancers/cases of malignancy in study area  

No significant number of cases for malignancy/cancer was identified amongst respondents 
during the primary survey. All cases reported were of breast cancer. The distribution of 
cancer malignancies reported in the study area as per secondary data collected from 
Cancer Hospitals in Visakhapatnam for patients from within the study area is shown in Fig-
13 below. 
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Fig-13: Morbidity pattern of malignancies in the study area (% of all cases)

The above distribution indicates that the maximum number of malignancies are reported in 
the study area are of breast cancer (18.2%) followed by cancers of head and neck 
(13.5%), cervix (8.2%) and lung (8.2%). 

As per American Cancer Society, air pollution and occupational exposure are risk factors for 
malignancy cases of bladder and lung. From the above prevalence diagram, it is observed 
that only 10.6% of all malignancy cases are of malignancy-types accounted due to air 
pollution and occupational exposure.  

4.2 Occupational Health Safety in Visakhapatnam Steel plant (Core zone) 

The reported diseases in employees working within RINL’s Visakhapatnam Steel plant 
(RINL-VSP), as inferred from data collected from RINL-VSP’s Occupational Health Services 
& Research Center (OHS&RC) as well as Visakha General Hospital (VSGH) include 
Cardiovascular risk factors and diseases and small proportion of Musculoskeletal Disorders, 
Dyspepsia, respiratory problems, mental health issues and even fewer patients with 
malignancy.

The details of the prevalence of identified diseases noted in RINL VSP steel plant and 
details of Occupational health of employees working inside RINL’s VSP with occupation 
health facilities are detailed in the succeeding sections.  

4.2.1 Prevalence of diseases in RINL-VSP plant area (Core zone) 

The morbidity pattern of employees working in Visakhapatnam Steel plant (VSP) over the 
years 2016 to 2018 is shown in the diagram below mentioned in Fig. 14 below. 
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Fig-14: Morbidity pattern of diseases in RINL-VSP plant (% of all cases)

The 3-year mean prevalence of diseases in employees working within VSP plant area 
indicates that the major diseases/disorders prevalent are hypertension, diabetes and 
obesity. These are primarily cardio-vascular risk factors, attributable mostly to a sedentary 
life style and unhealthy food habits. 

People working within VSP plant are likely to have the highest risks of exposure to 
pollutants. However, only a low fraction (2%) were reported with respiratory diseases.  

5. MEDICAL INFRASTRUCTURE AVAILABILITY 

In Visakhapatnam, there are many Primary Health Centers, Community Health Centers as 
well as other Government hospitals. Besides, there are also Private Super Specialty 
Hospitals, which cater to the needs of the public for their health issues. 

The residents living within the 5km study area around RINL’s VSP steel plant mostly avail 
medical care through (03) three Primary Health centers (PHCs), one (01) Community 
health Centre (CHC) and various other Government hospitals. Additionally, super-specialty 
hospitals provide facilities for treatment of cancers and other serious diseases. The medical 
care infrastructure available to the residents within the study area are given below.    

Table-15: Medical care facilities within the study area 

BU
FF

ER
 Z

O
N

E PRIMARY HEALTH 
CENTRES (PHC)

PHC Gajuwaka
PHC Pedagantyada
PHC Vadlapudi

COMMUNITY HEALTH 
CENTRE (CHC) CHC Agnampudi

SUPER-SPECIALITY 
HOSPITALS

Mahatma Gandhi Cancer Hospital (MGH)
King George Hospital (KGH)
Homi Bhabha Cancer Hospital & Research Centre (TMC)

CO
R

E 
ZO

N
E OCCUPATIONAL 

HEALTH (RINL 
EMPLOYEES)

Occupational Health Services & Research Centre 
(OHS&RC-RINL) with Visakha General Hospital (VSGH)

Source: Field survey carried out by MECON Ltd. during Oct. 2018 to Nov. 2018
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5.1 Cancer Treatment facilities 

Cancer malignancies amongst people residing within the study area is mostly taken care by 
the super-specialty cancer hospitals present in Visakhapatnam, as well as Cancer hospitals 
outside Visakhapatnam of national repute. The most common cancer hospitals whose 
detection as well as diagnostic services are availed by the residents of the study area are 
Mahatma Gandhi Cancer Hospital (MGH), King George Hospital (KGH) and Homi Bhabha 
Cancer Hospital & Research Centre (TMC).

a. Mahatma Gandhi Cancer Hospital & Research Institute (MGCH&RI) 

MGCH&RI is established as a centre of excellence for comprehensive cancer care and
prevention. The Institute is one of the largest cancer centres in India. It provides seamless 
cancer care under one roof through its services including diagnostics, state-of-the-art 
therapies including Surgery, Chemotherapy, Radiotherapy and symptom management to 
meet the needs of oncology patients. 

Fig-15: Mahatma Gandhi Cancer Hospital & Research Institute (MGCH&RI)

MG Cancer Hospital provides a host of various medical and oncological services which are 
available for patients. These medical and oncological services are provided by a host of 
specialists who have highly specialized skills which are of the highest standards. Some of 
the oncological services available at MGCH&RI are surgical oncology, radiation oncology, 
heamato oncology, medical oncology, paediatric oncology, preventive oncology, radiology 
and supportive services.   

b. King George Hospital (KGH) 

King George Hospital (KGH) is a Government General Hospital located in Visakhapatnam, 
Andhra Pradesh, India. It was started as civil dispensary in 1845 and upgraded into a 30 
bedded hospital in 1857. It had 192 beds and by 1931-32 increased to 270 beds. These 
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included Gynaecology, Ophthalmology, Maternity, Venerology and Infectious Diseases.

The hospital sees over 1250 outpatients everyday in various departments. The 
Gynaecology and Maternity block with 40 beds was constructed in 1928. Construction 
works of the Ophthalmic Block with 80 beds was completed in 1932. The Out Patient (OP) 
block and Casualty was constructed in 1940. A Children's ward with 36 beds was 
constructed nearby in 1943 and later merged with the Gynaec block. A new administrative 
block and the twin Operation Theatres and special ward was constructed in 1951. A new 
Cardiology Block with Intensive Cardiac Care Unit (ICCU) was inaugurated in June, 1986 
and subsequently, the first and second floors with the Open Heart Surgery Unit. The 24-
hour Clinical laboratory block was renovated in 1992. The Nuclear Medicine block, the first-
of- its-kind in the State Government was opened on 8 October 1993. 

Fig-16: King George Hospital (KGH)

c. Homi Bhabha Cancer Hospital & Research Centre (TMC) 

Homi Bhabha Cancer Hospital & Research Centre at Visakhapatnam caters to cancer 
patients from the states of Andhra Pradesh, Orissa, Chattisgarh, Jharkhand and Telangana. 
Clinical Services were started on the site of the main campus in Aganampudi on 2 June 
2014. The facility is entirely operational from temporary accommodation consisting of porta 
cabins and a few brick-and-mortar buildings. 

Fig-17: Homi Bhabha Cancer Hospital & Research Centre (TMC) 
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It offers a range of services: cancer prevention and screening services, cancer diagnostics 
including biochemistry with tumour markers, histo-cyto-hematopathology and 
immunohistochemistry, molecular tests, digital radiography, mammography and 
sonography, the entire range of chemotherapy, and, palliative care services, all on an 
outpatient basis. 

5.2 Occupational Health Services & Research Center (OHS&RC), VSP & Visakha 
General Hospital (VSGH) – CORE ZONE AREA

Occupational Health Services and Research Centre (OHS&RC) at RINL-VSP (Visakhapatnam 
Steel Plant) is provided with state-of-the-art equipment for carrying out activities like 
periodical medical examination, industrial hygiene surveys, toxicological evaluation etc. The 
unit is manned with two qualified OHS specialists, one toxicologist and trained paramedical 
staff.  

Two (02) first-aid stations are located in the plant, functioning round the clock with 
qualified doctors, paramedical staff and ambulances.  

Supporting facilities for providing specialist care are available at the 150 bedded Visakha 
Steel General Hospital (VSGH), which is manned with around 100 doctors (including 40
specialists) and around 200 paramedical staff.  

Functions of OHS&RC at RINL-VSP 

Occupational Health Services & Research Center (OHS&RC) at VSP has been established 
during November 1992 offering comprehensive services to all employees. Complying with 
the statutory obligations, all workers are periodically examined and the Health records of 
employees are stored safely for periodic retrieval and analysis. A specific coding system is 
developed and followed for efficient and systematic placement. The historical employee 
health data in also stored in soft form and is linked to online system. 

REGULAR ACTIVITIES OF OHS: 

Daily orientation on Preventive Health & Yoga as part of Periodical Medical 
Examination. 
Man-Maintenance Programme (Periodical Medical Examination which includes 
Spirometry, Audiometry, Eye examination, Tetanus immunization, Chest x-ray, 
Laboratory investigations, clinical evaluation and treatment by doctor) 
Toxicological Evaluation 
Statutory Eye examination of crane operators & Heavy Equipment operators 
Treatment / Referral to VSGH / Individual counseling of employees for 
abnormalities identified in Periodical medical examination as a part of remedial 
measure. 
Continuous Coordination with Head of WORKS for implementation of administrative 
and engineering measures for prevention and control of Occupational Hazards.     
Maintenances and analysis of Health Records 
Co-ordination of  Emergency Medical care services 
Implementation of BIOMEDICAL WASTE Management Rules. 
Replenishment of First Aid Kits to all departments. 
Industrial Hygiene Surveys 
PPE Surveys and Counseling’s to employees to use PPE’S regularly.
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Counseling’s  to employees with habits of smoking, alcoholism, anxiety and 
depression 
Ongoing Health Education Programme (class-room & shop-floor based) 
Orientation and awareness training on Occupational Health 
Training in First Aid & Emergency Care 
Consultancy services and faculty support to neighboring industries on Occupational 
Health. 
Orientation on OH to final MBBS students, Post graduate students and Multipurpose 
Health Worker training students. 

PERIODICAL MEDICAL EXAMINATION OF EMPLOYEES – PERIODICITY: 

                                   DEPARTMENTS PERIODICITY
CO&CCP, BF, SMS, SP, TPP, RMHP, CRMP,  Foundry unit of 
engineering shops,  RED, and EMD, departments of Works 
division

Once in every year

All other departments of works division Once in every 3 years
All departments of non-works division Once in every 5 years
All canteen contract workers Once in every year
All workers in Benzol plant section of CO&CCP Half-yearly

IMPROVEMENTS IN THE SYSTEM OF PERIODICAL MEDICAL EXAMINATION OF 
EMPLOYEES: 

Well-defined periodicity communicated to all departments 
Daily quota fixed for each department. 
OHMS periodically reviewed and revised. 
Facility for departmental Coordinators for feeding Online nominations & receiving 
list of attended employees  
Monthly feed-back to HODs & review in the ED(W) Coordination meetings. 
Facility for communicating test abnormalities to employees through Employee 
Information System (EIS) and through online report to the respective departmental 
coordinators. (which facilitates regular treatment and follow up of employees with 
abnormal health reports) 
MIS Modules for preparing reports and analyzing data. 
Incorporation of Department Code numbers in registration module for easy 
identification of employee’s department and for easy retrieval of employee’s health 
record. 
Special MIS Module developed for evaluation of monthly coverage of departments 
against the quota given. 

6. SUMMARY AND CONCLUSION

The present study was undertaken for M/s RINL-Visakhapatnam Steel Plant (VSP) within 5 
km. radius of the plant in Visakhapatnam, as part of additional studies recommended as a 
requirement for obtaining environmental clearance for the plant by MoEFCC. The study 
was based on the quantitative primary data collected through surveys and secondary data 
collected from hospitals, PHCs and CHCs in the area. Under the study, 450 households with 
predominantly adult population aged 15 to 59 years and above were covered. Additionally, 
morbidity statistics of the employees working in RINL-VSP (Core zone) was also collected.
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The broad aim of the study was to assess the prevalence of different types of diseases in 
the study area and create a baseline health profile for the population living within the 
study area based on data collection through primary household survey as well as 
secondary data collected through nearby government hospitals, PHCs and CHCs which are 
visited by the population residing within the study area. The broad observations of the 
study are highlighted below:

More than a third of the household respondents (39.4%) lived as nuclear families, 
with the number of members in the house less than 4. The mean Annual household 
income was Rs. 1,53,470 and 89% of the respondents were in possession of Below 
Poverty Line (BPL) cards. The mean annual health expenditure was almost 8% of 
the mean Annual household income.
  
Almost half of the respondents (50.4%) belonged to normal weight category 
followed by 30.9% in the overweight category based on their BMI, of which 17.6% 
were males and 12.8% were females in the overweight category. Almost 11% of 
the respondents were obese, of which almost 70% were from the urban areas. This
increase in the numbers in the obese category may be due to improper dietary 
habits and decreased physical activity due to sedentary lifestyle.

A majority of the population consumes alcohol and tobacco in various forms, of 
which 28.6% smoke tobacco. The smoking population is contributed mostly by 
males (24%) with females making only 6% of the proportion.  

Majority of the potable water requirements (78%) is being met by tap water/water 
tankers supplied by GVMC. Almost all surveyed households used LPG/Natural gas 
(91%) as their primary cooking fuel. Every household also showed good household 
cleaning practice (99% cleaned their houses daily). These suggested a fairly good 
level of household sanitation and hygiene in the surveyed households. 

Almost a third of the respondents (34%) perceived the thermal power stations in 
the area followed by chemical based industries in the area (20%) as a major 
industrial activity apart from RINL’s VSP plant causing environmental pollution.

Perception of respondents in the nearest habitation (New Railway Quarters, 
Kanithi) regarding  KBR-2 at the time of its construction revealed that 85% of the 
respondents felt that there were no adverse effects due to the KBR-2 when it was 
under construction. 

The primary data collected through household survey indicates highest prevalence 
of cardio-vascular disorders/risks (64.6%) followed by respiratory disease (20.3%) 
among the surveyed respondents. The secondary data collected from PHCs, CHCs 
and government hospitals used by residents of the study area also substantiate the 
same trend, indicating highest cases of cardio-vascular disorders/risks (48.4%) 
followed by respiratory diseases (31.7%). The data collected together (primary and 
secondary), thus, is a fairly good representation of the overall health status of the 
population living within the study area (buffer zone area).   

The present study recorded 48.4% prevalence of cardio-vascular disorders and 
risks (CVDs) followed by respiratory diseases (31.7%) in the study area. The most 
prevalent CVD was hypertension (25%) closely followed by diabetes (23.4%). This 
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significantly higher morbidity status of CVDs in this study may be attributed to 
sedentary lifestyle and unhealthy food habits. Almost 3/4th of the respiratory 
diseases reported in the study area was acute respiratory infection, which is 
predominantly a viral disease.

Around 8.32% among all diseases are reportedly soil, water and sanitation-related 
diseases, of which diarrhea (3.26%) and amoebiasis (2.89%) are most prevalent. 
Good household sanitation practices, predominant use of LPG as cooking fuel and 
minimal dependence on groundwater for potable purposes within the study area 
may be attributed to the low prevalence of these type of diseases. 

The morbidity records of employees working within RINL’s Visakhapatnam Steel 
plant in the last 3 years (Core zone area) are also similar to the distribution 
observed in the study area (Buffer zone area), indicating 45.6% prevalence of 
CVDs with 27.8% employees reported with hypertension and 17.8% employees 
with diabetes. These may also be related to a busy lifestyle with neglect to regular 
exercise and healthy diet. Although employees working within the steel plant are 
likely to be the most affected due to exposure to different pollutants, only 2% of 
the employees were identified with respiratory problems (mostly of Bronchial 
Asthma). 

Cancer and malignancy prevalence in the area, as inferred from statistics collected 
from Super-specialty hospitals in the area indicated very low prevalence of lung 
(8.2%) and bladder (2.4%) cancers. As per American Cancer Society (ACS), 
exposure to occupational hazards and industrial pollution are potential risks factors 
for lung and bladder cancers. However, a very low prevalence of these types of 
malignancies is reported in the study area.   

7. LIMITATION OF THE STUDY 

The current health baseline, is limited in its scope and generalizability. Some of the 
limitations in the study are listed as follows: 
  

Due to paucity of resources, every household could not be considered in the study 
and a limited sampling methodology was used to collect primary information related 
to the health profile in the area.

The primary data collection had little participation of people from affluent families 
as they were reluctant to participate in the survey. Due to this, more number of 
respondents had to be surveyed from rural background for increasing the 
representation of the study area. This led to higher time and resource requirement 
for conducting the survey. 

Certain diseases as Cancer had no local data available and data pertaining to it was 
collected from super-specialty hospitals in the area.
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1.0 DAMAGE ASSESMENT, REMEDIATION PLAN AND NATURAL & COMMUNITY 
RESOURCE AUGMENTATION PLAN (NCRAP)  

1.1 INTRODUCTION 

The objective of Damage Assessment Report (DAR) and Natural & Community Resource 
Augmentation Plan (NCRAP) includes the study of effects which are caused by change in 
the environment due to an activity and to identify the corrective measures to compensate 
or restore or replace those resources such as Land, Biota, Air, Water and others in order to 
mitigate the adverse effects on such resources. The damage is assessed based on negative 
changes brought onto the various environmental aspects due to the construction of a 
proposed facility.  

RINL’s Visakhapatnam Steel Plant was granted environmental clearance for increase of Hot 
Metal production from 4.0 to 6.5 MTPA by Ministry of Environment, Forest and Climate 
Change (MoEFCC) vide their letter no.J-11011/196/2005-IA II (I) dated 11-08-2005. RINL 
had setup all the facilities envisaged in this expansion programme. However, since then, 
because of operating the units at high levels of capacity utilization on account of the 
continuous thrust on production of value added steel, it was deemed necessary that major 
revamps / capital repairs of the existing critical equipment of the plant should be taken up 
immediately. This was extremely essential, to ensure paramount safety and in addition 
would help in meeting the upgraded environmental norms notified by MoEFCC vide Gazette 
No. GSR.277(E) dtd. 31st March, 2012. Revamping of the furnaces producing hot metal 
and liquid steel was overdue and this needed to be done urgently. 

Keeping in view of the above, RINL contemplated modernizing its facilities along with 
revamping. The modernization and revamping drive led to enhancement of capacities of 
some units. Concurrently, RINL had obtained Terms of reference (ToR) vide Letter. No. J-
11011/196/2005-IA.II(I) dated 19th September 2016 from MoEFCC. Subsequently, public 
hearing was also conducted on 15.06.2017 at Trishna Grounds, Sector -2, Ukkunagaram 
and the final EIA-EMP report was submitted. The project was presented at the 28th meeting 
of EAC held during 5th to 7th Feb 2018 for environmental appraisal of Industry-I Sector 
projects. However, as per provisions of the EIA Notification, 2006 and amendments 
thereto, site activities pertaining to the modernization and revamping of various units had 
been carried out before grant of Environmental Clearance, and hence were in violation of 
the notification.  

The present Damage Assessment, Remediation Plan and Natural & Community Resource 
Augmentation Plan (NCRAP) has been prepared to assess damage to natural resources as 
well as ecological damages caused due to the site activities pertaining to the modernization 
& revamping of RINL’s Visakhapatnam Steel Plant.

The modernization, revamping and consequent expansion activities of RINL under scrutiny 
for violation of the EIA Notification, 2006 can be attributed primarily due to (a) proposed 
new units (COB5 & Rebar mill)and (b) expansion/revamping units (BF1&2, SP1 & SMS2) &
construction of Kanithi Balancing Reservoir-2, Installation of LPG storage facility,
Installation of Nitrogen Buffer vessel and construction of Guard Pond

As inferred from status check on these facilities by way of physical verification of progress 
of site activities already carried out for each unit, the following was construed- 

Of the new units proposed, COB 5, reservoir, turbo blower, LPG storage facility,
Installation of Nitrogen Buffer Vessel, Installation of Twin Ladle Heating furnace in SMS
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2 are under construction and are not under operation till date while the proposed 
Rebar mill is still in planning phase. This suggests that the only impacts concerned with 
these units pertain to construction phase only.
The expansion units, viz. BFs 1 & 2, SP1 & SMS2 have been modernized and are under 
operation. However, despite revamping of these facilities, production has not exceeded 
the capacities as indicated in the existing EC. This suggests that most of the impacts of 
the expansion units occurred during the installation/modernization phase rather during 
their operation.  

The above suggests that the modernization & revamping project of RINL is not expected to 
cause an adverse effect on the land, biota, air and water resources during the construction 
period. Also, no significant impacts are anticipated due to operation of the revamped units. 
Overall, it is observed that the revamping and modernization of existing units which 
included addition of newer, more efficient and environment friendly facilitating units within 
the existing RINL steel plant, has led to reduction in specific pollution loads as well as 
improved resource consumption, in-turn largely improving the plant efficiency as well as 
environmental affability.    

The detailed discussion of the damages caused due to the project activities during 
construction as well as operation of the units is elaborated in the subsequent section. The 
overall impact of the project when all envisaged facilities are operating has been discussed 
in Chapter-4 of the EIA-EMP report.      

However, any industrial activity does pose potential for environmental consequences, which 
can either be avoided or minimized in terms of size, scope and duration. It is based on the 
recognition that minimizing the environmental impacts of an activity primarily entails 
managing the environmental consequence(s) of those activities by either avoiding them in 
the first place or by mitigating them to as low as reasonably practical. 

To ameliorate the damages due to the construction activities as well as those that are 
anticipated due to the operation of facilities under RINL’s expansion project that should 
entail scientific development of the local environment, a Remediation plan is necessary. 
Also, a Natural & Community Resource Augmentation Plan (NCRAP) is required to 
pay for the ecological damage as well as economic benefits derived at the cost of the 
environment and the local community. Both of these, with respect to RINL’s expansion 
project have been elaborated in the subsequent sections. 

1.2 PROJECT DEVELOPMENT 

As elaborated in the preceding section, RINL’s modernization-cum-expansion programme 
was the result of a technical assessment of the existing plant with respect to its operating 
life as well as safety in lieu of a long and continuous operation regime. The 
revamping/modernization as well as expansion units were contemplated to improve upon 
these aspects of the plant for sustainable and safe operations. 

This modernization and revamping drive has led to enhancement of the plant’s capacity by 
1.0 MTPA of Crude steel. However, the activities pertaining to the same were carried out 
without obtaining prior Environmental Clearance, and hence has been considered as a case 
of violation of the provisions of EIA Notification, 2006 and subsequent amendments 
thereto. 
As per MoEFCC’s notification vide S.O. 804 (E) dated 14.03.2017 and subsequent 
notification/OMs viz. S.O. 1030(E) dtd. 08.03.2018 and OM dated 15.03.2018 for one time 
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opportunity for all such projects/activities under violation of the provisions of EIA 
Notification, 2006 for obtaining prior Environmental Clearance under EIA Notification, 2006, 
RINL had applied for seeking Terms of References (ToR) for the project in pursuance of 
the Ministry’s Notification dated 14th March, 2017 due to violation of the EIA Notification, 
2006 and subsequent Office Memorandum issued on 16/03/2018, vide their proposal no. 
IA/AP/IND/73713/2018 dated 29.03.2018 and was recommended ToR for undertaking 
detailed EIA and EMP study by the Expert Appraisal Committee (Violation Committee) in 
their 8th meeting held on 13th-14thJune, 2018 at MoEFCC, Delhi. 

Based on the prescribed ToRs, EIA report was prepared including damage assessment and 
application for grant of EC was submitted. Subsequently, the proposal was appraised at the 
13th meeting of EAC for proposals involving Violation of EIA notification 2006. After detailed 
deliberations, EAC asked RINL to submit additional details regarding the project. RINL was 
asked to carry out fresh baseline data for one month and to revise the Damage 
Assessment portion of the EIA report.  

1.3 PROJECT CHRONOLOGY 

The key events / highlights of the project pertaining to obtaining of environmental 
clearance for the project after its conceptualization, are mentioned hereunder in Table 
1.1. 

Table 1.1 : KEY EVENTS/HIGHLIGHTS OF THE PROJECT
Sn Event/Activity Date
1 Applied online to MoEFCC for EC amendment of 6.3 MTPA to 7.3 MTPA and 

hard copy sent through courier
05.02.2015

2 While pursuing the status with MoEFCC– VSP was advised to resubmit the 
application and application was resubmitted

20.12.2015

3 VSP approached MoEFCC for amendment of EC. MoEFCC advised VSP to 
apply afresh for TOR

28.01.2016

4 Applied online to MoEFCC enclosing Form-1 & pre-feasibility report 30.06.2016
5 Presentation given to MoEF&CC 28.07.2016
6 TOR issued by MoEFCC for conducting EIA 19.09.2016
7 Public Hearing conducted 15.06.2017
8 Applied online to MoEFCC enclosing final EIA report 27.07.2017
9 Online resubmission to MoEF&CC 09.01.2018
10 MoEF&CC: MoM recommended that VSP’S proposal attracts Violation of EIA 

notification, 2006.
08.02.2018

11 Applied to MoEFCC for appraisal by Violation Committee. 29.03.2018
12 Proposal included in the agenda for the meeting and TOR issued 14.06.2018
13 Meeting for Amendment of ToRs for using existing base line data. 28.06.2018
14 Applied to MoEFCC for grant of EC by Violation Committee. 28.08.2018
15 Meeting for grant of EC by Violation Committee. 18.09.2018

1.4 NEED OF THE STUDY 

The specific Terms of Reference granted to the project, under the provisions of MoEFCC’s 
notification vide S.O. 804 (E) dated 14.03.2017 regarding grant of Environment Clearance 
to projects in violation of the EIA Notification, 2006 and its subsequent amendments, 
recommended the following:

Assessment of damage to be carried out with respect to air, water, land, ecology and 
other environmental attributes. 
A remediation plan and natural and community resource augmentation plan to be 
prepared corresponding to the ecological damage assessed and economic benefits 
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derived due to violation. 

The EIA Report had been prepared in line with the above TOR and presented at the 13th

EAC meeting. However, EAC sought additional information including one month’s baseline 
environmental monitoring. EAC has asked to rework the damage assessment for the 
project considering the damages due to the new reservoir. 

In accordance with the above, fresh baseline monitoring data was generated and 
assessment of damage due to the expansion of the plant was revised. The corresponding 
restitution and mitigation plan along with budget provisions are discussed in this chapter, 
in the subsequent sections. 

1.5 ECONOMIC BENEFITS DERIVED 

As discussed earlier, the expansion of the Integrated Steel Plant from 6.3 MTPA to 7.3 
MTPA started with revamping and capital repair of existing BF1 followed by BF2. 
Subsequently, in order to match the increased Hot Metal Production capacity, expansion/ 
revamping/ modernization of existing facilities also started. The schedule of these plant 
developmental activities is given in Table 1.2. 

Table 1.2 : Time Table of Plant Development 
Sl. No. Facility Commencement Completion

1 BF1 Revamping October 2013 July 2014
2 SMS2 Converter 3 March 2013 Nov. 2016
3 SMS2 Caster 4 June 2014 Dec. 2017
4 COB 5 July 2015 Yet to finish
5 BF2 Revamping May 2016 August 2017
6 SP1 Revamping October 2016 31.07.2017
7 SP2 Revamping Yet to start
8 New Rebar Mill Yet to start
9 KBR-2 July 2016 By Oct. 2018
10 Turbo Blower 5 June 2014 Nov. 2017
11 Guard Pond March 2018 February 2020

From the above table, it can be seen that the various expansion/modernization programs 
for different units started at different times. Some have already been completed while and 
some are still in progress. However, the actual production of hot metal and crude steel 
have continually increased and reached a maximum of about 5.13 MTPA hot metal and 
4.97 MTPA Liquid steel in 2017-18 [ approved capacities are at 6.5 MTPA of Hot Metal and 
6.3 MTPA of Liquid steel]. 

1.5.1 Estimation based on production exceeding approved capacity 

The two Blast furnaces were operating at near maximum capacity prior to expansion 
phase. For the capital repairs/expansion of capacity, the existing two blast furnaces were 
put under repair one after the other. However, although the blast furnaces were put under 
capital repair during the expansion period, the total production of hot metal from the entire 
plant has been increasing since 2012-13. This increase is mainly attributable to the 
simultaneous commissioning of a new blast furnace (BF3). 

Therefore, after 2012-13, when the production from BF1 started declining due to ongoing 
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revamping activities, the production from BF2 was almost constant but the production from 
new BF3 started to increase gradually. Similarly, when BF1 revamping was completed and 
BF2 revamping started in 2016, the production from BF1 was normalized around 1.8 MTPA. 
The contribution from revamped BF1 and new BF3 reached to 1.8 MTPA each.  

A significant increase in production was observed after 2016 when the BF1 was normalized 
after revamping with an output of around 2 MTPA and BF3 was also producing at near max 
capacity of 2.5 MTPA. And even though there was no output from BF2, the total hot metal 
production in 2016-17 was 4.4 MTPA. This was the first time when RINL breached the 
benchmark of 4 MTPA hot metal production and this was mainly due to the newly installed 
BF3 of 2.5 MTPA capacity.  

In August 2017, when the revamping of BF2 was completed, the production from the unit 
gradually started increasing. The final output figures of all the blast furnaces were 2.0 
MTPA, 0.6 MTPA and 2.5 MTPA for BF1, BF2 & BF3 respectively. Total output was 5.13 
MTPA. 

Therefore, from the above paragraphs, it can be inferred that the gradual increase in hot 
metal production from 2012-13 to 2017-18 is mainly attributable to newly installed BF3. 
Secondly, even after the revamping and capacity expansion of BF1 & BF2 from 2.0 MTPA to 
2.5 MTPA, none of the units have given an output exceeding the approved limit of 2.0 
MTPA. 

In such an integrated steel plant where input is basically iron ore, the income from the 
operation is directly proportional to the hot metal production. And since, the hot metal 
production from the two revamped units has never exceeded the approved capacity, the 
economic benefits derived due to the project can be assumed to be nil. 

1.5.2 Estimation based on proportionate increase in production capacity 

To estimate the notional economic benefits derived due to the violation, the same can be 
calculated based on the increase in actual production in proportion to the increased 
production capacities. Again, since the income from an integrated steel plant is directly 
proportional to the quantity of hot metal produced, therefore it is assumed that prior to 
commissioning of BF1 after revamping, no economic benefit was obtained. 

The estimation of economic benefits derived shall be done in two phases-  
Phase 1: when only BF1 was commissioned after revamping from July 2014 till May 2016.  
Phase 2: when both BF1 & BF2 were being operated after revamping from May 2016 till 
date. 

In Phase 1, the total capacity of Hot metal production has increased from 6.5 MTPA to 7.0 
MTPA. Therefore, 0.5 MTPA of the total 7.0 MTPA hot metal production capacity shall be 
considered for calculation. This means that 7.1 % of the total income from production and 
expenses thereof during the period shall be considered for cost estimation. 

Similarly in Phase 2, the total capacity of Hot metal production has increased from 6.5 
MTPA to 7.5 MTPA. Therefore, 1.0 MTPA of the total 7.5 MTPA hot metal production 
capacity shall be considered for calculation. This means that 11.4 % of the total income 
from production and expenses thereof during the period shall be considered for economic 
benefit estimation. The estimation of costs for different financial years is shown in Table 
1.3. 
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Table 1.3 : Year-wise estimated benefits due to violation 
Sl. 
No.

Particulars 2014-15 2015-16 2016-17 2017-18

1 Production Capacity (TPA) 6833333 7000000 7000000 7333333
2 Incremental Capacity (TPA) 333333 500000 500000 833333
3 Incremental Capacity as Percentage 

of Total Production Capacity 4.9 % 7.1 % 7.1 % 11.4 %

Income & Expenses for actual production and those attributable to Violation 
(Rs in Crores)

1 Total Income 10,688.5 10,480.6 12,679.0 14,872.4
2 Total Expenses 10,590.5 12,268.6 14,369.5 16,242.8
3 Net Profit/Loss 62.38 -1420.64 -1263.2 -1369.0
4 Income corresponding to Violation 508.9 723.8 887.1 1659.9
5 Expenses corresponding to Violation

Cost of materials consumed
Excise duty
Finance costs
Depreciation and amortization
expense
Consumption of stores and 
spare parts
Power and fuel
Repairs and maintenance
Rent
Rates and taxes
Insurance
Handling and scrap recovery
Freight outward
Miscellaneous expenses

463 656.7 893.7 1591.8

6 Net Economic Benefit (4-5) 45.9 67.1 -6.7 68.1
* Other incomes and expenses which are not relevant to the above calculations are not shown. 

From the above table it can be observed that out of the 4 years as per the Balance Sheet, 
RINL has incurred operational losses when economic benefits were being derived due to 
the violation. However, breakup of cost for proportionate income and expenses from the 
revamped units indicate a total profit of Rs 174.5 Crores over 4 years period of plant 
operation.  

1.6 DAMAGE ASSESSMENT 

The environmental damages attributed to RINL’s expansion-cum-modernization project can 
be primarily categorized into the following categories viz. 

Damage due to project location  
Damages caused during construction of units 
Damages caused during operation of units prior to getting EC 

Accordingly, remedial measures have been identified based on the severity of the damage 
as well as the vulnerable agent (infrastructure, natural resource, community etc.) to which 
the damage was caused. 

The detailed damage assessment due to the project activities and damage scoring for each 
component is elaborated in the subsequent sections. 
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1.7 DAMAGE DUE TO PROJECT LOCATION 

Most of the additional units proposed for the expansion from 6.3 MTPA to 7.3 MTPA shall 
be/are being installed within the existing premises of the Steel Plant and adjacent to 
existing similar units’ locations keeping in view that some infrastructure facilities of existing 
units can be shared with the new units. The sites of these new project units were vacant, 
unutilized plots within existing steel Plant which were used for temporary storage of 
scrapped material and scrap metal. The plots’ only vegetation were common shrubs and 
grasses. Thus, location of the new units involve minimal disturbance to existing 
environment as no additional area was acquired outside the plant boundary. Only the new 
reservoir (KBR-2) is being set up outside the steel plant’s premises but on land owned by 
the steel plant. Part of this land was covered with thickets of common trees and shrubs 
some of which are considered as “Invasive Species”.

The revamping of existing units was carried out within the existing individual complexes of 
the units. The land of the existing plant units is already under industrial use. 

Also, the land over which these new units/revamped units shall be/have been set up, were 
vacant areas which had been earmarked for such expansion units since inception of the 
plant. Overall, the project required no additional land and no significant disturbance was 
caused to the natural eco-system due to the site location of these units. 

1.8 DAMAGE DUE TO CONSTRUCTION 
1.8.1 Methodology For Assessment Of Damage During Construction Phase  

As discussed earlier, some of the units of the proposed expansion plan have already been 
installed and construction of the rest are still in progress. The construction work of new 
Rebar Mill is yet to commence. Construction of the project may have had some impacts on 
land use, ground water, water quality, air quality, noise etc. of the study area. The impacts 
due to construction activities which were carried out for units which are already installed 
and others which are being installed are discussed here under. 

The identified impacts due to activities associated with the construction of the facility have 
been studied in relation to the following areas: 

• Land environment 
• Ambient Air Environment 
• Noise environment 
• Water environment 
• Ecological environment 

The expansion of Integrated Steel Plant from 6.3 MTPA to 7.3 MTPA started with 
revamping and capital repair of existing BF1 followed by BF2. Subsequently, in order to 
match the increased Hot Metal Production capacity, expansion/ revamping/ modernization 
of supporting and downstream facilities also commenced. The time line for these plant 
developmental activities is given in Table 1.4. 
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Table 1.4 : Time Table of Plant Development 
Sl.
No.

Unit 2013 2014 2015 2016 2017 2018
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1. BF1 Revamping
2. SMS2 Converter 3
3. SMS2 Caster 4
4. COB 5
5. BF2 Revamping
6. SP1 Revamping
7. KBR 2
8. Guard Pond

From the above chart, it is inferred that from 4th quarter of 2016 to 3rd quarter of 2017, 5 
different construction activities were being undertaken simultaneously but all these 
activities were at various phases of development. Therefore, it order to estimate the 
maximum contribution of plant construction activities on ambient environment at any time, 
cumulative emissions during this period are considered.  

To estimate the impacts of construction activities, following assumptions have been made: 
Since the projects are being developed over a significant land area, the site 
preparation activities are assumed to be carried out evenly during entire period of 
construction phase. 
The construction and demolition debris arising out of the construction activities are 
utilized within the area of RINL. No external dumping was done. 
Transport of construction material and equipments was carried out evenly during 
the entire construction phase. 

a. Damage to Land Environment 

Land use change is necessary and essential for economic development and social progress.
Land use change, however, does not come without costs. Conversion of farmland and 
forests to urban/industrial use reduces the amount of land available for food, timber 
production and green cover. Soil erosion, salinization, desertification, and other soil 
degradations associated with intensive agriculture and deforestation reduce the quality of 
land resources and future agricultural productivity. 

The construction activities did not involve any land acquisition as the proposed expansion 
was carried out within the existing land area under possession of RINL. Hence, there were 
no issues regarding Rehabilitation and Resettlement (R&R). All of construction activities are 
limited within the land in possession of RINL.

However, within the land owned by RINL, the actual land cover included green cover. 
Construction of new units may have resulted in destruction of green cover and change of 
land cover from plantation to industrial use. Therefore, in order to estimate the impacts on 
land due to expansion, the proportion of green cover diverted for industrial use have been
estimated for individual units. Google earth satellite imagery of pre-construction and post-
construction period were considered for the same. 
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b. Damage to Air Environment 

As the project site is located within a well-developed industrial plant, not much leveling 
work was involved. However, during the construction phase, a lot of civil work was carried 
out. This led to generation of fugitive dust 

Dust emissions from construction and other civil construction activities are a common 
problem. Fine particles (PM10) from these sources is a significant cause of air pollution. 
Owing to their small size, PM10 can be carried from sites even in light winds and may 
therefore have an adverse effect on the local environment and on the health of local 
residents. Being an important indicator of Ambient Air quality, this factor has been 
considered for assessment of Degree of Damage. 

Gaseous pollutants like NOX were also contributed to ambient air due to operation of diesel 
powered machinery and vehicles associated with construction. Gaseous emissions from 
construction machinery and vehicles were minimized by enforcing strict emission 
monitoring system. The impacts were confined within the specific plant area where the 
project was taking place and were expected to be negligible outside the plant boundaries.

During the construction period, the impacts that are associated with air quality are: 
• Deterioration of air quality due to dust emissions from construction activities (especially 

during dry season) like excavation, back filling and concreting, hauling and dumping of 
excavated material & construction spoils and movement of construction machinery & 
vehicles over unpaved surfaces.. 

• Generation of pollutants due to operation of heavy vehicles and movement of machinery 
and equipment for material handling, earth moving, laying of sands, metal, stones, 
asphalt, etc. 

In order to study the maximum contribution of construction activities on air environment, 
the ground level concentrations of air pollutants from all the sources are predicted using Air 
dispersion modelling. The various sources of pollution for the construction activities have 
been considered for modeling for variable time periods, depending upon the duration of 
activity.  

The damages caused due to increase of pollutants on the ambient air are estimated using 
AERMOD Air Quality Simulation model released by USEPA. The isopleths have been drawn 
over a 25 km X 25 km area with the location of the BF1 as the centre. The incremental 
concentrations have been estimated at every 500 m grid point. 

c. Effects on Noise Levels 

Noise is generated during construction due to operation of diesel powered excavators, 
trucks and cranes and handling of heavy metallic equipment. Noise was also generated due 
to use of explosives to break up some large boulders encountered during construction of 
the new reservoir. The maximum noise generated by the diesel powered machinery 
deployed for excavations was 85 dB(A) at ~1 m distance from the machinery. 

For hemispherical sound wave propagation through homogeneous medium, one can 
estimate the noise levels at various locations due to different sources using a model based 
on the following principle-

Lp2 = Lp1 – 20 Log10 (r2/r1),
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where Lp1 and Lp2 are the sound levels at points located at distance r1 and r2 from the 
source.  

This indicates that noise level decreases by 6 dB(A) for doubling of the distance. Combined 
effect of all the sources (A,B,C,…. Etc.) can be determined at various locations by the 
following equation:

Lptotal = 10 Log10 (10Lpa/10+ 10Lpb/10+ 10Lpc/10…………..),

Where Lpa, Lpb and Lpc are noise pressure levels at a point due to different sources. 

From the above methodology, the incremental noise level at a particular location due to 
any distant sound source can be estimated. 

d. Damage to Water Environment 

The surface and ground water bodies may get affected due to construction activities as 
there is some interaction of site activities with the surface water bodies in the area. 
However, the impact on any water body cannot be attributable to any single activity. The 
impact or damage caused may be due to several industrial or anthropogenic activities 
occurring in the buffer zone over a period of time.  

In order to study the damages on water environment, monitored ground water quality is 
analysed during pre-construction and post-construction stage. Additionally, impacts of 
surface water bodies due to diversion of natural streams is also studied. 

e. Damage to Ecology  

Biological impacts of the project were identified and quantified. The likely biological impacts 
of the project have been identified on the basis of project activities, their possible 
environmental aspects and consequent impacts. The impacts have been quantified 
wherever possible by use air pollution dispersion models, noise attenuation models. The 
Likely Impact Zone has been demarcated by superimposing the air pollution dispersion 
isopleths on suitable maps. 

Details of activities performed for individual units and damages on ambient environment 
are discussed in following sections.  

1.8.2 Damage Assessment  

Based on the methodology explained in the preceding paragraphs, assessment of damage 
has been carried out with respect to various environmental attributes for each unit 
separately and later collectively for all the units. Following units have been considered- 

1. Construction of new KBR 2 
2. Construction of new Coke Oven Battery 5 
3. Construction of new Guard ponds 
4. Revamping of existing BF1 and BF2 
5. Revamping of existing SP1 
6. Expansion of SMS2 by installation of new converter 3 and caster 4. 

Unit-wise damage assessment is carried out in the following paragraphs. 
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1. Construction of new Kanithi Balancing Reservoir 2 

Present water requirement RINL is of around 38 MGD for the existing plant is met from 
Yeleswaram Reservoir and Godavari River through a 153 km long open canal. Water 
consumption is expected to go upto 45 MGD when the plant attains its rated capacity (7.3 
MTPA steel).

With implementation of measures like Zero Liquid Discharge Schemes & Rain Water 
Harvesting, another 5 MGD of incremental demand can be met. Still there will be a 
significant gap in demand and supply of water at 7.3 MTPA stage.

To meet exigencies in case of canal flow disruption, Kanithi Balancing Reservoir (KBR) of 
15 Million Cubic Metres (Mm3) capacity was constructed near plant premises over 300 
hectares area in the year 1989.

In order to facilitate inlet water canal maintenance with increased per day water 
consumption and to take care of the surges in water flow through canal, it is planned to 
increase in house water storage capacity by constructing an additional water storage 
reservoir of 12.32 Mm3 capacity, opposite to the existing reservoir (KBR). Location of the 
proposed reservoir relative to the existing reservoir is shown in Figure 1.1. 

Figure 1.1 : Location of the proposed reservoir relative to the existing reservoir

The new water reservoir is being constructed about 4 km north of the plant near NH-5. The 
new water reservoir is spread over ~80 ha and will be ~20 m deep.  

The habitation closest to the proposed reservoir is about 200m away (Railway Colony 
which has about 200 dwellings) from the excavated site in the East and about 300 m in the 
North side.    
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The soil at reservoir site is comprises  silty clay and silty gravel up to a maximum depth of 
10 m. Thickness of the soil  layer (overburden) varies from 2.4 m 10 m.  No soil exists 
below 10 m depth. Water table is at shallow depth (1.2 m - 5.0 m). At proposed KBR site 
there were three nalas viz Northern, Central and Southern. KBR2 is located in between 
Central Nala and Southern Nala. However, during construction entry of Central Nala near 
KBR2 was diverted and temporarily made arrangement in the west side of the KBR2 and 
confluence with southern nala in the southern direction. Salient features of the 
construction of new KBR2are given in Table 1.5. Photographs of the site are given in
Figure 1.2-1.4. 

Table 1.5 : Salient features of the  construction of reservoir  
1. Area, depth and dimension of bund 

wall, Quantity of material 
excavated

i) Area: 225acres
ii) Depth : 13.53M below G.L
iii) Bund wall:3.208KM
iv) Excavation Quantity:45Lcum

2. Ground water Depth in the 
reservoir area and Details of de-
watering

i)Water table 4m below Ground level 
ii)20 dewatering pumps used

3. Duration of excavation 21 months
4. Method of Excavation Excavators, Rippers, Rock breakers, Controlled 

Blasting
5. Method and Location of material 

dumping
i) Transporting by Trucks 
ii) In the allotted land within VSP land boundary 

6. Details of modified drainage 
network of the area.

Re-routing drain passing through reservoir area.

7. Details of Drilling and Blasting. i) 7 nos. of drilling machines deployed
ii) Controlled blasting. Approx qty 4 lakhs cum

Figure 1.2 : View New Water Reservoir Site on 23-07-18 from approx. 
17o40’41.8”N, 83o10’05.0“E
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Figure 1.3 : View New Water Reservoir Site on 23-07-18 from approx. 
17o40’41.8”N, 83o10’05.0“E

Figure 1.4 : View of New Reservoir Site on 29-10-18 Looking North from 
approx. 17o40’20”N, 83o10’16“E

Construction of the reservoir has involved the following activities: 
1. Clearance of vegetation. 
2. Diversion of natural stream passing through the site. 
3. Excavation of soil & rocks. 
4. Transport and dumping of excavated material 
5. Discharge of seepage water 
6. Construction of embankment by utilizing part of the excavated soil & rocks 
7. Concrete lining of inner side of embankment 
8. Construction of intake structure. 

The water intake structure is being constructed on the southern side of the reservoir. This 
shall comprise of concrete structures to house electrically driven pumps with all necessary 
accessories. Construction of this intake structure shall involve fabrication and erection of 
steel reinforcements, construction of concrete structures, installation of electrical power 
supply system, installation of water pipelines and other accessories. The overview of the 
KBR2 is shown in Figure 1.5.   
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Figure 1.5 : Overview of the KBR2 

Damage assessment: 

The probable damages due to activities associated with the construction of the reservoir 
have been studied in relation to the following areas:

• Land environment
• Ambient Air Environment
• Noise environment
• Water environment
• Ecological environment

Damage to Land environment:  

The site of the reservoir was an expanse of scrub land.  The vegetation comprised of dense 
thickets of Prosopis juliflora with few Acacia nilotica, Azadirachta indica and Borassus 
flabellifer) and expanses of grassland as can be seen from the Google Earth Image of 26-
01-2011 in Figure 1.6-1.7. 
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Figure 1.6 : Google Earth Image dated 26-01-2011 of New Reservoir Site.
Existing Reservoir seen on left.  
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Figure 1.7 : Google Earth Image dated 13-04-2018 of New Reservoir Site. 
Existing Reservoir seen on left. 

Approximately 4450000 m3 of soil and rocks were excavated for creation of the reservoir.  
Excavation was carried out using mechanical shovels / excavators, which loaded the 
excavated muck on to tipper trucks. The tipper trucks then transported the material to 
designated dump sites.  A few large boulders, too large to be excavated and broken up by 
the deployed shovels / excavators, were encountered. These were broken up into 
manageable sizes by blasting. Prior clearance had been obtained from the concerned 
authorities for using explosives for blasting rock. 

The soil and rocks excavated from the reservoir site have been dumped externally at five 
locations:  
1. Just beyond the north-eastern corner of the new reservoir (between latitudes 

17o40’53.1” N & 17o41’04.5” N and longitudes 83o10’20.8” E &  83o10’33.3” E )
2. Just beyond the eastern side of the new reservoir site (between latitudes 17o40’26.5” N 

& 17o40’52.25” N and longitudes 83o10’30.5” E & 83o10’35.6” E). 
3. Just beyond the south-eastern corner of the new reservoir (between latitudes 

17o40’14.5” N & 17o40’26.1” N and longitudes 83o10’25.1” E &  83o10’36.2” E )
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4. Just beyond the north-western corner of the existing reservoir, ~2.6 km due west of 
the new reservoir site (between latitudes 17o40’18.7” N & 17o40’39.8” N and longitudes 
83o08’20.2” E &  83o08’53.3” E )

5. About 4.5 km due west of the new reservoir site (between latitudes 17o40’12.7” N & 
17o40’32.1” N and longitudes 83o07’17.5” E &  83o07’43.9” E).   

Top soil has been dumped separately as small dumps not more than 1 m high. ~90 ha 
area has been utilised for the reservoir and associated structures / facilities and 61.41 ha 
area has been utilised dumping material excavated from the reservoir.  Dumped material 
spread over 25.91 ha area is being rehandled and being utilised for embankment 
construction i.e. 35.5 ha of dumps shall remain.  The entire dump area shall be biologically 
reclaimed. Photograph of dump site is given imn Figure 1.8 below. 

Figure 1.8 : Excavated Material from New Reservoir Dumped Externally at 
approx. 17o40’25”N, 83o07’33“E

Measures considered for minimizing the damage: 

In order to preserve top soil, Top soil has been dumped separately as small dumps not 
more than 1 m high.
Dumped material being rehandled and being utilised for embankment construction

Damage on Ambient air quality 

As indicated above the new KBR 2 is being dug out near the existing KBR1 on the opposite 
site of the road. Since this is a fresh project, all the activities like, vegetation removal, 
ground levelling, drilling & blasting, civil construction work etc shall be involved.  

Approximately 4450000 m3 of soil and rocks were excavated for creation of the reservoir.  
Excavation was carried out using mechanical shovels / excavators, which loaded the 
excavated muck on to tipper trucks. The excavated material stored at different locations 
The estimated quantity of material transported during construction phase is as follows--

Total quantity of excavated material and  transported – 6675000 T 
Total Concrete transported – 200 T 

The project basically involves digging out soil, rocks and other debris from site and storing 
it in some other areas. Along with this, an embankment is also provided which is 
constructed of the same material being dug out and some other material. 
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The main source pollutant generate from the above activities is dust. The emissions are 
fugitive in nature.  The fugitive emissions arising out of these activities have been 
estimated based on AP-42 considering the quantity of material excavated and handled.  

The emissions of NOx during transport of excavated material are estimated based on CPCB 
guidelines.  The estimated emissions for each activity are given in Table 1.6 below. 

Table 1.6 : Pollutant emissions during construction phase of KBR2 
Sl. 
No. Activity Emission Factor Emission Rate

(g/sec)
Excavation /Construction activities

1 Bulldozing 2.292 Kg/hr 0.064
2 Motor Grading 0.6 g/Km/Vehicle 0.014
3 Truck Loading with debris 0.0002 Kg/T 0.057
4 Truck Unloading 0.0002 Kg/T 0.057
5 Drilling and blasting of rocks 0.59 Kg/Hole 0.074
6 Wind erosion of exposed material 9.03E-07 g/s/m2 0.027

Material Transport
1 Truck transport of cement to site on paved roads

PM 17.8 g/Km/Vehicle 0.000000000871 g/s/m2

NOx 9.3 g/Km/Vehicle 0.000000000456 g/s/m2

2 Truck transport of excavated material on unpaved roads
PM 5.8 g/Km/Vehicle 0.000003528695 g/s/m2

NOx 9.3 g/Km/Vehicle 0.000005702298 g/s/m2

Based on the above estimated emission values, damage of ambient air quality which would 
have happened during construction activities of reservoir have been assessed. The 
assessment has been made by studying increase of ground level concentrations due to 
construction activities in buffer areas. The incremental concentrations due to the 
construction activities are given in Table 1.7 below. The isopleths of PM10 and NOX
concentrations are also given in Figure 1.9 and Figure 1.10 respectively.

Table 1.7 : GLCs due to construction activities of KBR2 
Station ID PM NOx

A1 0.026 0.232
A2 1.592 1.880
A3 0.380 0.078
A4 0.115 0.925
A5 0.000 0.000
A6 0.568 0.313
A7 0.109 0.163
A8 0.132 0.005

* All values in μg/m3. 
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Based on the above, following conclusions can be drawn: 

During excavation of the reservoir, the fugitive dust was generated due to various 
excavation activities, the maximum was near to the source and concentrations of PM 
emissions at nearest habitation i.e. Railway colony which is ~200m away from the site 
would have increased  by about 4 μg/m3 above the ambient concentrations. Similarly in 
the northern side beyond NH road the emissions were in the range of 4 to 7 μg/m3. 
The PM10 at this location are in the range of 72 to 75 μg/m3. The resultant 
concentrations at nearest inhabited areas during construction period would have been 
in the range of 76 to 82 μg/m3 which are within the norms. Though there were minor 
increases in PM10 concentrations during excavation period of KBR2 which would have 
led to a minor damage to the environment.  
The NOx generated due to construction of KBR-2 were too low to have any measurable 
change in air quality at the nearest habitation.  

Measures considered for minimizing the damage: 

Provided temporary enclosures to restrict the dust during excavation 
Regular water sprinkling on un paved roads
Muffling was done by sand bags, wire mesh and blast mats to reduce fly rocks and 
spread of dust from blasting. The fragments were arrested within 15m of the blasting 
locations.

Damage to Water environment: 

Three natural perennial streams flowed through the reservoir site area. One (called the 
Central Nala) entered the site somewhat in the middle of the western boundary of the 
reservoir site and flowed towards the south-east across the reservoir site. The second 
(called the Northern Nala) flows from the north slightly east of the eastern boundary of the 
reservoir site and flowed south-ward to join the Central Nala east of the south-eastern 
corner of the reservoir site. The third stream (called the Southern Nala) flows close to but 
outside the reservoir site. This stream flows from south-west to north-east in the southern 
part of the reservoir. After confluence with the Central Nala coming from the north-west 
across the reservoir site east of the south-east corner of the reservoir site, it turns towards 
the south-east.  

During construction of the reservoir the drains were diverted. Prior to commencement of 
reservoir construction a diversion channel was constructed to divert the Central Nala along 
the proposed western and southern rim of the proposed reservoir area to the existing 
southern channel,  thus maintaining the overall drainage pattern.   

The new reservoir bottom is ~14 m below the original ground level. In the reservoir site, 
the ground water level is ~4 m below the original ground level. So water has to be 
discharged from the excavations. Due to this it would drained out the ground water in the 
surrounding areas.   

RINL has constructed an artificial ground water recharging pond on the southern side of 
the reservoir site. Water seeping into the excavated reservoir water was pumped out into 
the ground-water recharging pit. The pits were grouted to avoid any further infiltration. 
The cross section of the reservoir is shown in Figure 1.11. 
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Figure 1.11 : Cross-section of the reservoir 

Measures considered for minimizing the damage: 

In order to prevent infiltration of ground water during excavation and to avoid 
depletion of ground water levels in the surrounding areas, grouting was done. 
Diversion channel was constructed to divert the Central Nala along the proposed 
western and southern rim of the proposed reservoir area to the existing southern 
channel, thus maintaining the overall drainage pattern.   

Effects on Ambient Noise Levels:

The maximum noise generated by the diesel powered machinery deployed for excavations 
was 85 dB(A) at ~1 m distance from the machinery. The distance between the nearest 
residential areas (Railway Colony near the north-eastern corner of the reservoir site) and 
machine deployment site was 150 m.  

Thus without any attenuation by physical barriers, the 85 dB(A) will reduce to 41.5 dB(A) 
at a distance from the source.  The Railway Colony is close to the nearby National Highway 
on which there is very heavy traffic round the clock. Consequently the day time noise levels 
in the Railway Colony is ~59 dB(A).  

The noise levels at the Railway Colony would have had increased by only 0.08 dB(A) on 
account of machinery deployed for reservoir construction. In reality, the actual increase 
was less because of attenuation by the thick vegetation in the intervening area i.e. 
background noise levels at nearby residential areas were unaffected by deployment of 
diesel powered machinery at the reservoir site.   

Measures considered for minimizing the damage: 

Excavation activities have limited only during day time.  
Temporary enclosures have arranged to further decrease of noise levels. 
Thick vegetation in the intervening area and boundary wall between the reservoir and 
railway colony further decreases the noise levels  
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Ground Vibrations & Fly Rock: 

Prior to blasting, trial blasting studies were carried out by M/s Mineral on Ground, 
Hyderabad to determine the maximum amount of explosives which can be used per blast 
without damaging any nearby buildings. Before carrying out trial blasting, the distance to 
nearby structures was determined and the quantity of explosives was adjusted accordingly 
so that the structures were not affected (i.e. only “Controlled Blasting” was carried out). 

The minimum distance between buildings and blasting sites is about 380 m. Directorate 
General of Mines Safety (DGMS), has stipulated that a Safety Zone of 300 m must be 
maintained between blasting sites and residential areas to avoid risks to human life &
property due to fly rock from blasting. Thus the distance between blasting sites and 
residential areas was adequate.  

Damage to Ecology:  

As mentioned earlier, the project area comprises of dense scrub and grass lands and bulk 
of the vegetation comprises of Prosopis juliflora which is an invasive species  

Sample survey of vegetation of the areas adjacent to the areas cleared for the new 
reservoir indicates that Prosopis juliflora constituted about 92 % of the trees, Acacia 
nilotica about 5% and the balance was mostly Borassus flabellifer, Azadirachta indica, Ficus 
spp. along with a few isolated miscellaneous species.  

Due to the spreading nature of the canopy of Prosopis juliflora, the green cover of the area 
( except the grass lands)  was almost total although the trees were about 5 – 6 m apart on 
an average as can be seen from the flowing photograph (Figure 1.12- 1.14) inside the 
dense vegetation adjacent to the area cleared for the reservoir. 

Figure 1.12 : Dense Vegetation Adjacent to New Reservoir Site at approx.  
17o40’39”N, 83o10’34.7“E
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Figure 1.13 : Dense Vegetation Adjacent to New Reservoir Site at approx. 
17o40’12”N, 83o10’07“E

Figure 1.14 : Inside Dense Vegetation Adjacent to New Reservoir Site at  
approx. 17o40’12”N, 83o10’23“E

The damages on ecology due to reservoir construction are as follows: 
1. Loss of green cover due to removal of vegetation 
2. Loss of animals’ habitat due to clearance of vegetation
3. Damage to vegetation due to deposition of fugitive dust on vegetation.  
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During clearance of the area for reservoir construction, a total of 23564 trees were felled of 
which 20982 were Prosopis juliflora of girth less than 30 cm. 2053 nos. of trees had girth 
between 30 cm & 60 cm, 521 trees had girth between 60 cm and 120 cm and 8 trees had 
girth >120 cm.  

The area where the new reservoir is being constructed is surrounded by urban areas. The 
National Highway from Kolkata to Chennai via Cuttack, Bhubaneshwar, Visakhapatnam, 
Rajmundry and Vijaywada runs close to the site’s northern boundary. There is very heavy 
traffic round the clock on this road. The size of the area, which is an isolated one, is too 
small to support any viable population large animals. The only animals found in the 
reservoir area were common small birds, reptiles (snakes & lizards) and small mammals 
(squirrels, rats & mice, mongooses etc.).  

The excavation and dumping has involved operation of diesel powered heavy earth moving 
machinery (HEMMs) over unpaved surfaces. Excavation and dumping of soil & rocks have 
led to generation of fugitive dust and NOx (from diesel engines). The excavated soil and 
hard rock dumped adjacent to the new reservoir, have been / are being re-handled and 
used for construction of the reservoir’s embankments. The embankment will extend for up 
to 12 m above the original ground level. The slope of the embankment on the inner side 
(i.e. inside the reservoir will be lined with concrete panels up to a depth of --- m below the 
top of the embankment. The work involves handling of excavated soil & rocks and 
movement of diesel powered HEMMs over unpaved surfaces. This is leading to generation 
of fugitive dust and NOx.  

Water sprinkling was / is being carried out on the unpaved roads to suppress fugitive dust 
(Figure 1.15). However, the excavations and the dumps remain a major source of fugitive 
dust.  

Figure 1.15 : Water Sprinkling on Road Between New Reservoir Site and Dump 
Site 
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The likely increase in airborne dust levels and NOx due to increased truck traffic has been 
estimated by mathematical modeling. The inputs for the mathematical modeling were 
(besides the increased vehicular movement) hourly meteorological data as monitored 
during Winter Season, 2016, emission factors suggested by Automotive Research 
Association of India, Pune after detailed field studies for Heavy Commercial Vehicles, Diesel 
Trucks manufactured after the year 2000. Emission factors for dust and NOx were 
considered to be 1.24 g/km and 9.3 g/km respectively. 

The NOx was emitted over a wide area. Preliminary calculations have indicated that the 
quantity of NOx emitted over ~150 ha area was too less to have any measurable impact on 
the ambient air quality. 

The maximum estimated ground level concentration of fugitive dust due to activities of the 
project was 84 μg/m3 and occurred at the debris dumping location. It is to be noted that 
fugitive dust is generated at the ground level or few metres above the ground (in case of 
dumps).  Fugitive dust does not travel very far unless there are very strong winds and 
most of the dust usually settles down within a few hundred metres of the source. The dust 
settling on the leaves of plants reduces the plants’ photosynthetic activity and in extreme 
cases can also lead to the death of the leaves and apical buds.  This is often seen adjacent 
to unpaved haul roads in mine areas. However, in the present project some dust deposition 
was observed on vegetation facing the dumps and the under-construction embankment, 
but fatal damage to vegetation by dust deposition was not observed, possibly due to 
effective dust suppression on unpaved roads.  

Summary of Damages during Construction of COB5 

A small portion of unutilized land which was already available with RINL was diverted 
for the project. The main vegetable of the land was some shrubs.
Dust generation due to excavation and truck movement was major source of pollution. 
The same will cease to exist on completion on construction phase of the project.
Some natural streams passing through the site were diverted.
Major source of noise pollution was truck movement and blasting activities. The same 
will cease to exist on completion on construction phase of the project.
The main vegetable of the land was some shrubs which was removed during 
construction phase.

Mitigation Measures 

Measures considered during excavation and construction: 

Water is being sprinkled on unpaved roads to suppress fugitive dust.  
Garland drain and retaining wall will be constructed at the toe of the dumps to prevent 
wash off from the dump. The retaining walls shall be 1 m high and 0.5 m thick. The 
retaining walls will have weep holes leading to garland drain (0.5m X 0.5m). The garland 
drains will be routed through desilting ponds, before discharging to natural drainage 
channels. 
After utilization of the material, the dump sites and the other two dumps (whose material 
will not be utilised), shall be biologically reclaimed. This will be carried out as follows: 

On completion of external dumping / reclamation of dump sites, top soil (which was 
excavated during the initial stage of reservoir construction and has been stored in 
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separate small dumps) will be scattered over the area. Water will be sprinkled over the 
topsoil. 
Grasses and the shrub Ipomea carnea will be planted on the soil to stabilize it. 
0.5 m x 0.5 m x 0.65 m pits will be excavated at ~3 m intervals. 
These pits will be filled with a mixture of topsoil, compost / organic manure. 
About 0.6 m tall saplings of Acacia nilotica, Azadirachta indica, Ficus bengalensis, Ficus 
religiosa, and Pongamia pinnata will be planted in soil filled pits just after the 
commencement of monsoons. Seeds of Phoenix sylvestris will also be planted. 

2. Construction of new Coke Oven Battery 5 

The new Coke Oven Battery No.5 (COB-5) is being set up over an area of 100 acres within 
the existing steel plant adjacent to the existing Coke Oven Battery No.4. This site is located 
at a distance of ~275 m from the nearest boundary of the steel plant. 

Construction of the new Coke Oven Battery has involved the following activities: 
1. Clearance of land. 
2. Digging of foundations 
3. Transport and dumping of excavated material 
4. Transport and handling of construction materials (steel, concrete, pre-fabricated 

equipment) 
5. Construction of Coke Oven Battery involving construction of steel & concrete 

structures. 

Damage to Land environment:

COB-5 is being set up within the premises of the existing steel plant adjacent to the 
existing COB-4. The land over which the COB-5 is being set up was partly a vacant area for 
dumping scrap refractory bricks (from the coke-ovens) and various metallic scrap such as 
unserviceable structural & pipes etc. and partly for storing thermal coal fuel for the steel 
plant’s captive coal based thermal power plant. The same can be seen in the Google Earth 
Image of 21 March, 2014 (see Figure 1.16).

Figure 1.16 : Google Earth Image of 21st March, 2014 of Site of COB-5 inside 
Visakhapatnam Steel Plant (Pre-construction Phase) 
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The site was cleared as can be seen in the Google Earth Images during March, 2014 to 
September, 2018 (see Figures. 1.17-1.24). The metallic scrap was recovered and used 
as melting scrap in the plant’s Steel Melting Shop. The waste refractory bricks were used 
up for repair of roads inside the plant. Further storage of coal in the area earmarked for 
COB 5 was discontinued and the coal stored in this area was used up on a priority basis in 
the power plant.  

Figure 1.17 : Google Earth Image of 19th Nov., 2014 of Site of COB-5  inside 
Visakhapatnam Steel Plant (Coal Stock in NW side of Site Partly Cleared) 

Figure 1.18 : Google Earth Image of 3rd Feb., 2015 of Site of COB-5 inside 
Visakhapatnam (Coal Stock in NW part of Site Partly Cleared. Clearing of 

coal stock in SW part of site started) 
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Figure 1.19 : Google Earth Image of 3rd Nov., 2015 of Site of COB-5 inside 
Visakhapatnam Steel Plant (Coal Stock in SW part of Site Mostly Cleared. 

Coal stock in NW part of Partly Cleared. Civil Works at Site Started) 

Figure 1.20 : Google Earth Image of 10th Jan., 2016 of Site of COB-5 inside 
Visakhapatnam Steel Plant (Coal Stock in SW part of Site Completely 

Cleared. Coal stock in NW part of Mostly Cleared. Civil Works at Site in 
Progress) 
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Figure 1.21 : Google Earth Image of 15th Dec., 2016 of Site of COB-5 inside 
Visakhapatnam Steel Plant (Coal Stocks Almost Completely Cleared. 

Structural Erection Works at Site Started) 

Figure 1.22 : Google Earth Image of 20th April, 2017 of Site of COB-5 inside 
Visakhapatnam Steel Plant (Coal Stocks Completely Cleared. Battery 

Erection Works at Site Started) 
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Figure 1.23 : Google Earth Image of 21st Dec., 2017 of Site of COB-5  inside 
Visakhapatnam Steel Plant (Battery Erection Works in Progress) 

Figure 1.24 : Google Earth Image of 30th Sept., 2018 of Site of COB-5  inside 
Visakhapatnam Steel Plant (Coal Stocks Completely Cleared, Battery 

Erection Works in Progress) 

As is clear from the above images, very little vegetation was present in the area earmarked 
for new COB5 prior to the construction phase. Some scrubby vegetation was present over a 
small area on the eastern side of the plot. Therefore, no impacts can be attributed to the 
change in land use due to construction of COB5. 

Damage to Ambient air quality 

The new coke oven battery 5 is being constructed from ground near the existing coke oven 
battery complex. Since this is a fresh project, all the activities like, vegetation removal, 
ground levelling, civil and structural construction work etc shall be involved.  
The estimated quantity of material brought from outside the plant is as follows-- 
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Total Excavated material transported from site  – 750000 T 
Total Structural material transported to site  – 246500 T 
Total Refractory material transported to site  – 60000 T 

Based on the above, number of trucks per day has been estimated to be around 40 trucks 
per day. This number also includes the number of trucks used for transportation of plant 
equipment and materials. The fugitive emissions due to diesel combustion & road 
emissions and other construction activities have been calculated based on AP-42 and CPCB 
guidelines. The same is given in Table 1.8 below. 

Table 1.8 : Particulate matter emissions during construction phase of COB 5 
Sl. 
No.

Activity Emission Factor Emission Rate  
(g/sec) 

Demolition and Debris Removal
1 Land Clearing 0.039 Kg/hr 0.002685
2 Truck Loading with debris 0.018 Kg/T 0.01252
3 Transport of debris on paved road 16.5 g/Km/Vehicle 0.001533
4 Truck Unloading 0.001 Kg/T 0.000696
5 Wind erosion of exposed material 0.85 T/Ha/Year 0.001348

Site Preparation
1 Bulldozing 0.039 Kg/hr 0.002685
2 Top Soil Removal by Scrapper 0.029 Kg/T 0.020171
3 Scrapper in travel(Paved Road Around Plant) 16.5 g/Km/Vehicle 0.001533
4 Top Soil scrapper unloading 0.02 Kg/T 0.013911
5 Truck Loading with const. material 0.018 Kg/T 0.00626
6 Truck Unloading of construction material 0.001 Kg/T 0.000348
7 Compacting 0.039 Kg/hr 0.002685
8 Motor grading 600 g/Km/Vehicle 0.006944

General Construction
1 Vehicular traffic within site 16.5 g/Km/Vehicle 0.004783
2 Fine Screening 0.001 Kg/T 0.0000289

Based on the above estimated emission values, GLCs have been estimated due to the 
construction activities in buffer area. The incremental concentrations due to the 
construction activities are given in Table 1.9 below. The isopleths of PM10 and NOX
concentrations are also given in Figure 1.25 and Figure 1.26 respectively.

Table 1.9 : GLCs due to various COB5 construction activities 
Station ID PM NOx

A1 0.101 0.663
A2 0.033 0.269
A4 0.161 1.147
A4 0.247 0.857
A5 0.074 0.726
A6 0.077 0.750
A7 0.081 0.298
A8 0.279 2.025

* All values in μg/m3. 
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From the above figures, it can be observed that the estimated values of maximum Ground 
level concentrations are concentrated in and around the construction site and 
transportation route. The maximum GLC values at A8 (Gajuwaka) is observed to be around 
0.279 μg/m3 and 2.025 μg/m3 for PM and NOx respectively. Therefore, hardly any damage 
to ambient air quality can be attributed due to construction of new Coke Oven Battery 5. 

Damage to Water environment: 

During construction of the project, the water environment could have been affected by: 
Discharge of ground water from deep excavations 
Discharge of storm water laden with debris 

During construction, excations were carried for foundations of various structures. 
Discussions with concerened RINL Officials and civil contractors revealed that water was 
encountered about 6 m below ground level during summer. Extensive grouting was carried 
out prior to excavations to limit inflow of ground-water. The water which seeped into the 
excavations  was pumped out into the plant’s storm water drainage system. The amount of 
water which seeped in was not much and contiunous pumping was not required. Since the 
construction of the foundations was completed over a few weeks, there were no 
permanent effects on ground water resources. 

Most of the soil and debris excavated during the civil construction was used to construct 
the bund of the ash-pond being constructed inside the plant. Nevertheless, during 
monsoons, the storm water was contaminated by soil & debris excavated for the civil 
contruction. The storm water from the southern part of the plant area is routed through a 
lined channel leading to the sea near Apikonda Village.  

Therefore, no significant damage can be attributed to construction of COB5 on water 
environment. 

Effects on Ambient Noise Levels: 

Noise is generated during construction due to operation of diesel powered excavators, 
trucks and cranes and handling of heavy metallic equipment. Based on similar fabrication 
yards elsewhere, the noise levels at a distance of 15 m from construction site was ~85 
dB(A). Without any attenuation, this 85 dB(A) will reduce to 36 dB(A) at the nearest 
habitation i.e. Appikonda village, which is ~4.2 km from the project site. The net increase 
in noise level at the nearest habitation will only be about 0.1 dB(A) over and above the 
existing noise levels that too without any attenuation. In reality, the actual increase would 
have been much less due to attenuation by the Steel Plant’s green belt and effects of sea 
breezes. 

Therefore, no damage on ambient noise environment is anticipated. 

Damage to Ecology:  

Based on the residual vegetation at the COB Site and that of the adjacent vacant area, it 
can be concluded that the vegetation of the COB-5 site comprised of naturally growing 
small trees (Acacia spp., Prosopis juliflora), shrubs (Lantana camara, Calotropis gigantea, 
Ricinus communis), herbs such as Mimosa pudica, Tridax procumbens and grasses (see 
Figure 1.27-1.29).
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Figure 1.27 : Vegetation in Vacant Plot Adjacent to COB – 5 Comprising of Acacia spp., 
Prosopis juliflora, Lantana, Calotropis, Tridax procumbens and Grasses 

Figure 1.28 : Ricinus  communis  growing  in COB – 5 Site 
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Figure 1.29 : Tridax procumbens  and Mimosa pudica growing  in COB – 5 Site 

Since the project site is located inside the plant adjacent to a major operating unit (COB-4), 
other than some common birds such as Common Crows (Corvus splendens), Jungle Crows 
(Corvus marorhynchos), Common Mynah (Acridotheres tristis), Pied Mynah (Sturnus 
contra), Cattle Egret (Bubulcus ibis), Red-wattled Lapwings (Vannelus indicus), Jungle 
Babblers (Turdoides striata), Spotted Munia (Lonchura punctulata) and reptiles such as 
Garden Lizards and Skinks were observed in the site . Also sveral species of insects 
including beetles, and grass-hoppers (notably Poekilocerus pictus) were observed to be 
present in vegetation. 

The shrubby vegetation was cleared to make way for the new Coke Oven Battery. Since 
the area involved is very small, the effect on the overall greenery inside the existing steel 
plant will be hardly of any consequence.  

No external injury / damage / lesions, which can be attributable to pollution was visible on 
the residual vegetation at project site and in the adjacent plot. The vegetation appreared 
to be healthy.  

During construction some fugitive dust was generated due to clearing away of coal stocks 
(which had to be done anyway as the coal had to be used as boiler fuel) and civil works 
(site levelling, excavation of foundations etc.). The nearest human habitation (Appikonda 
Village) is about 4 km away (towards the south west). The intervening area is covered by 
the plant’s green belt as well as other units of the plant. Since the dust from soil 
excavations is generated at ground level it is unlikely to spread far. The dust was partially 
suppressed by water sprinkling. It may also be noted that the area is very close to the sea 
shore and is characterised by strong breezes, which disperse fugitive dust. 

The vegetation outside the plant boundaries (but within RINL’s acquired area) was also 
surveyed to look for external damage / injuries which may be attributable to activities in 
the plant. 
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Summary of Damages during Construction of COB5 

No damage to land use change.
Minor damages on ambient air quality.
Minor damage to water environment.
No damage to noise environment.
Minor damages to ecological environment.

Mitigation Measures adopted 

During construction, water sprinkling was carried out to suppress fugitive dust. Treated 
effluent from the VSP’s ETP was utilised for this purpose. For removal of vegetation, it was 
ensured that “slash and burn” was not resorted to. 
Once construction activities are completed, all the residual excavated soil & debris shall be 
collected and dumped in a low lying area in the plant. Water will be sprinkled on the 
dumped soil to suppress fugitive dust. Subsequently grass seeds will be scattered over the 
moist soil. Just before monsoons, seeds of common shrubs and trees growing inside the 
plant (Calotropis gigantea, Ricinus communis, Leucaena leucophloea) shall be scattered on 
the soil. 

3. Construction of new Guard Pond:

4 new Guard Ponds are being constructed on the eastern side of the plant over a total area 
of ~4 ha. Treated effluents from the steel plant’s ETP will flow by gravity into these ponds 
to settle out any residual suspended solids, before flowing out by gravity to the outfall. At 
any given time 3 of the ponds shall be in use. The 4th shall be emptied to excavate the 
settled sludge. 
  
Construction of the Guard Pond has involved the following activities: 

1. Clearance of vegetation. 
2. Excavation of soil & rocks. 
3. Transport and dumping of excavated material 
4. Construction of embankment by utilising part of the excavated soil & rocks 
5. Concrete lining of inner side of embankment 

Damage to Land environment:

The site of the Guard Ponds was an expanse of unutilised area with dense vegetation 
inside the steel plan’s premises.  The vegetation comprised of dense thickets of Leucaena 
leucophloea. Google earth imageries of project site are given in Figure 1.30-1.31.
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Figure 1.30 : Google Earth Image dated 07-08-2017 of Guard Pond Site. 

Figure 1.31 : Google Earth Image dated 30-09-2018 of Guard Pond Site. 

Approximately 38400 m3 of soil and rocks were excavated for creation of the Guard Ponds.  
Excavation was carried out using mechanical shovels / excavators, which loaded the 
excavated muck on to tipper trucks. The tipper trucks then transported the material to 
designated dump site located adjacent to the project site on the north-eastern side.  A few 
large boulders, too large to be excavated and broken up by the deployed shovels / 
excavators, were encountered. Part of the excavated debris is utilised for construction of 
the Guard Ponds’ bunds. 
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~4 ha dense vegetation inside the premises of the existing steel plant has been converted 
to industrial use. Since the area involved is only ~0.16% of the plant area (~2550 ha), the 
change is of minor consequence.  

Damage to Ambient air quality: 

The new Guard Ponds are being dug near the existing Coke Oven ETP near Gangavaram. 
Since this is a fresh project, all the activities like, vegetation removal, ground levelling, civil 
construction work etc. are involved. The estimated quantity of material transported during 
construction phase is as follows-- 

Total debris transported – 76800 T 

Based on the above, number of trucks per day has been estimated to be around 40 trucks 
per day. The project basically involves digging out soil, rocks and other debris from site, 
temporarily storing it in some other areas and utilizing the same for embankment 
construction. The fugitive emissions arising out of these activities have been estimated 
based on AP-42 and CPCB guidelines. The same is given in Table 1.10 below. 

Table 1.10 : Pollutant emissions during construction phase of Guard Ponds 
Sl. 
No.

Activity Emission Factor Emission Rate  
(g/sec)

Construction/Demolition activities
1 Bulldozing 2.292 Kg/hr 0.064
2 Motor Grading 0.6 g/Km/Vehicle 0.003
3 Truck Loading with debris 0.0002 Kg/T 0.001
4 Truck Unloading 0.0002 Kg/T 0.001
5 Wind erosion of exposed material 9.02E-07 g/s/m2 0.001

Material Transport
1 Truck transport of excavated material on unpaved roads

PM 5.8 g/Km/Vehicle 0.000000071050 g/s/m2

NOx 9.3 g/Km/Vehicle 0.000000114815 g/s/m2

Based on the above estimated emission values, GLCs have been estimated due to the 
construction activities in buffer area. The incremental concentrations due to the 
construction activities are given in Table 1.11 below. The isopleths of PM10 and NOX
concentrations are also given in Figure 1.32 and Figure 1.33 respectively.  

Table 1.11 : GLCs due to construction of new Guard Pond 
Station ID PM NOx

A1 0.008 0.055
A2 0.003 0.029
A3 0.012 0.094
A4 0.012 0.072
A5 0.006 0.060
A6 0.004 0.028
A7 0.006 0.025
A8 0.023 0.168

* All values in μg/m3.



VI
SA

KH
AP

AT
N

AM
 S

TE
EL

 P
LA

N
T

EI
A/

 E
M

P 
St

ud
ie

s 
fo

r e
xp

an
sio

n 
of

 In
te

gr
at

ed
 S

te
el

 
Pl

an
t f

ro
m

 6
.3

 M
TP

A 
to

 7
.3

M
TP

A 
Li

qu
id

st
ee

l w
ith

in
 

th
e 

pr
em

ise
s 

of
 V

isa
kh

ap
at

na
m

 S
te

el
 P

la
nt

 

An
ne

xu
re

 E
D

AM
AG

E 
AS

SE
SS

M
EN

T,
 R

EM
ED

IA
TI

O
N

 P
LA

N
 A

N
D

 N
CR

AP
Pa

ge
 4

1
of

84
©

 2
01

9
M

EC
ON

 L
im

ite
d.

 A
ll 

rig
ht

s 
re

se
rv

ed

Fi
gu

re
 1

.3
2 

: 
G

LC
s 

of
 P

M
 E

m
is

si
on

s 
du

e 
to

 G
ua

rd
 P

on
d A7

VI
SA

KH
AP

AT
N

AM
 S

TE
EL

 P
LA

N
T

EI
A/

 E
M

P 
St

ud
ie

s 
fo

r e
xp

an
sio

n 
of

 In
te

gr
at

ed
 S

te
el

 
Pl

an
t f

ro
m

 6
.3

 M
TP

A 
to

 7
.3

M
TP

A 
Li

qu
id

st
ee

l w
ith

in
 

th
e 

pr
em

ise
s 

of
 V

isa
kh

ap
at

na
m

 S
te

el
 P

la
nt

 

An
ne

xu
re

 E
D

AM
AG

E 
AS

SE
SS

M
EN

T,
 R

EM
ED

IA
TI

O
N

 P
LA

N
 A

N
D

 N
CR

AP
Pa

ge
 4

2
of

84
©

 2
01

9
M

EC
ON

 L
im

ite
d.

 A
ll 

rig
ht

s 
re

se
rv

ed

Fi
gu

re
 1

.3
3 

: 
G

LC
s 

of
 N

O
x 

Em
is

si
on

s 
du

e 
to

 G
ua

rd
 P

on
d 

A7



VISAKHAPATNAM STEEL PLANT
EIA/ EMP Studies for expansion of Integrated Steel 
Plant from 6.3 MTPA to 7.3 MTPA Liquid steel within 

the premises of Visakhapatnam Steel Plant 

Annexure E DAMAGE ASSESSMENT, REMEDIATION PLAN AND NCRAP Page 43 of 84
© 2019 MECON Limited. All rights reserved

From the above figures, it can be observed that the estimated values of maximum Ground 
level concentrations are concentrated in and around the construction site. The maximum 
GLC values at nearest habitat i.e. A7 (Gangavaram) is observed to be around 0.005 μg/m3

for PM. Therefore, no damage to ambient air quality can be attributed to construction of 
new Guard ponds. 

Damage to Water environment: 

The Guard Ponds’ bottom is ~3 m below the original ground level. In the project site, the 
ground water level is ~5 m below the original ground level. So there was no seepage of 
ground water into the pits. Therefore, no significant damage to ground water resources 
can be attributed to construction of new Guard ponds.

Moreover, the Guard-Ponds will have impervious lining which is designed to prevent 
leaching of the Guard Ponds’ contents into the ground water.  

Effects on Ambient Noise Levels: 

Since the residential areas are too far away to be affected by activities at the Guard Pond 
site, no damage on ambient noise levels is anticipated.     

Damage to Ecology:

As mentioned earlier, the project area comprises of dense thickets of Leucaena 
leucophloea. The damages on ecology due to Guard Pond construction are as follows: 

1. Loss of green cover due to removal of vegetation 
2. Damage to vegetation due to deposition of fugitive dust on vegetation.  

During clearance of the area for Guard Pond construction, approximately 9800 trees were 
felled, all of which were Leucaena leucophloea of girth less than 30 cm.  

The area where the Guard Ponds are being constructed is located in a rather remote corner 
of the plant. Because of the dense vegetation the area is inhabited by large numbers of 
birds, all of them common species. The adjacent area outside is part of Gangavaram Port 
(in the north) and dense scrub on the sea coast (in the east).  

The excavation and dumping has involved operation of diesel powered heavy earth moving 
machinery (HEMMs) over unpaved surfaces. Excavation and dumping of soil & rocks have 
led to generation of fugitive dust and NOx (from diesel engines). The excavated soil and 
hard rock dumped adjacent to the Guard Pond site, have been / are being re-handled and 
used for construction of the Guard Ponds’ embankments. The slope of the embankment on 
the inner side (i.e. inside the guard ponds) and the guard ponds’ bottom  will be lined with 
PCC and HDPE sheets The work involves handling of excavated soil & rocks and movement 
of diesel powered HEMMs over unpaved surfaces. This is leading to generation of fugitive 
dust and NOx.   

The maximum estimated ground level concentration of fugitive dust due to activities of the 
project was 7 μg/m3 and occurred within the construction site. It is to be noted that 
fugitive dust is generated at the ground level or few metres above the ground (in case of 
dumps).  Fugitive does not travel very far unless there are very strong winds and most of 
the dust usually settles down within a few hundred metres of the source. The dust settling 
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on the leaves of plants reduces the plants’ photosynthetic activity and in extreme cases can 
also lead to the death of the leaves and apical buds.  This is often seen adjacent to 
unpaved haul roads in mine areas.  

In the present case, the work is localised over a very small area and inside the steel plant. 
Moreover the area is surrounded by dense thickets of Leucaena leucophloea on all sides, 
which has screened the fugitive dust. The dust settling on the leaves of the vegetation 
facing the project area have probably reduced the photosynthetic activity of the plants. 
However these effects are temporary. The construction activity is expected to be 
completed within 12 months. The leaves will be washed clean by the first spell of rains 
after completion of construction. The increase in NOx levels are too low to have any 
additional impact on the vegetation. 

Summary of Damages during Construction of Guard Ponds 

No damage to land use change.
No significant damage on ambient air quality.
No damage to water environment.
No damage to noise environment.
Minor damages to ecological environment.

Mitigation Measures 

Water sprinkling is being done on unpaved roads to suppress fugitive dust. The existing 
trees around the project site are mature and already bearing fruits / seeds. In all likelihood, 
seed from these trees will naturally revegetate the unutilised soil dump. Nevertheless, after 
utilisation of the material, the dump site, shall be biologically reclaimed.  

This will be carried out as follows: 
On completion of dumping / reclamation of dump sites, topsoil (which was excavated 
during the initial stage of reservoir construction and has been stored in separate small 
dumps) will be scattered over the area. Water will be sprinkled over the topsoil. 
Grasses and the shrub Ipomea carnea will be planted on the soil to stabilise it. 
0.5 m x 0.5 m x 0.65 m pits will be excavated at ~3 m intervals. 
These pits will be filled with a mixture of topsoil, compost / organic manure. 
About 0.6 m tall saplings of Acacia nilotica, Azadirachta indica, Ficus bengalensis, Ficus 
religiosa, and Pongamia pinnata will be planted in soil filled pits just after the
commencement of monsoons.  

4. Revamping of Blast Furnaces 1 & 2:  

Existing Blast Furnaces (BFs) 1 & 2 have been revamped. Construction of the new BFs has 
involved the following activities: 

Shutting down of the furnaces. 
Partial dismantling of the outer shell of the furnaces 
Removal of the inner refractory lining of the furnaces 
Removal of the rest of the outer shell 
Reconstruction of the entire furnace and associated systems 

The work involved metal cutting, handling of waste refractory bricks & metal, erection of 
refractories and metal structures. 
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Damage to Land environment:

Since the revamping of existing BFs 1 & 2 has taken place inside the existing Shop level, no 
additional land was diverted for industrial use. Hence, no green cover was destroyed. 
Therefore, revamping of the existing BFs has not changed Land Use in any way. 

Damage to Ambient air quality: 

Since the activity was for repair and modernization of existing blast furnaces, all the major 
construction activities were carried out within the existing BF complex. The emissions 
arising out of the construction activities were captured through space dedusting system of 
BF and clean air was exhausted to atmosphere. Therefore, no additional emissions were 
assumed to have occurred due to construction activities.  

However, the materials required for the construction activities were transported to site 
through roads in trucks. This might have resulted in additional fugitive emissions. In order 
to predict the same, following information has been collected for each blast furnace- 

Total Concrete transported – 58322 T 
Total Structural material transported – 16118 T 
Total weight of Refractories transported – 3000 T 

Based on the above, number of trucks per day has been estimated to be around 40 trucks 
per day. The fugitive emissions due to diesel combustion and road emissions have been 
calculated based on AP-42 and CPCB guidelines. The above estimates also include the 
transportation of machinery/equipment to site. The same is given below- 

PM – 0.0045 g/s 
NOx – 0.0024 g/s 

Based on the above estimated emission values, GLCs have been estimated due to the 
revamping activities in buffer area. The incremental concentrations due to the revamping 
activities of BF1 & BF2 are given in Table 1.12 below. The isopleths of PM10 and NOX
concentrations are also given in Figure 1.34 and Figure 1.35 respectively.

Based on the above, minor damage can be attributed due to revamping of BFs. 

Table 1.12 : GLCs due to various BF1 and BF2 revamping activities 
Station ID PM NOx

A1 0.008 0.055
A2 0.003 0.029
A3 0.012 0.094
A4 0.012 0.072
A5 0.006 0.060
A6 0.004 0.028
A7 0.006 0.025
A8 0.023 0.168

* All values in μg/m3. 
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From the above figures, it can be observed that the maximum Ground level concentrations 
are concentrated on the transportation route. The maximum GLC values at a distance of 
100 m from source is observed to be less than 2 μg/m3 and 1 μg/m3 for PM and NOx 
respectively. The maximum GLC values at nearest habitation i.e. A8 (Gajuwaka) is 
observed to be around 0.315 μg/m3 and 0.168 μg/m3 respectively for PM and NOx. 
Therefore, no damage to ambient air quality can be attributed due to revamping of BF1 
and BF2. 

Damage to Water environment: 

As discussed above, the revamping of BF1 and BF2 was carried out within the existing 
complex. The units are already having all infrastructure facilities including water supply, 
sanitation etc. The water requirement during the construction phase was met through the 
already existing water supply facilities. Thus no ground water was extracted for drinking 
purposes. Also, no effluents or surface runoffs were generated during the revamping 
process. Therefore, no significant modification in the water environment of the area 
occurred.

However, a comparative analysis was carried out for cumulative change in groundwater 
quality for the period before and after the construction activities. The same has been done 
in cumulative damage on Water environment section later in this chapter. 

Effects on Ambient Noise Levels: 

During the Blast Furnace revamping work, noise was generated by diesel powered material 
handling equipment and construction machinery, movement of diesel powered trucks, and 
metal fabrication. Based on similar fabrication yards elsewhere, the noise levels at a 
distance of 15 m from construction site was ~85 dB(A). Without any attenuation, this 85 
dB(A) will reduce to ~43 dB(A) at the nearest plant boundary (~1.9 km away). The nearest 
habitation is Islampet Village is 3.8 km away. Without any attenuation, the 85 dB(A) will 
reduce to ~37 dB(A) at Islampet Village.  

The day time noise levels at Islampet Village 67.7 dB(A) – 47.3 dB(A) {avg. 55 dB(A)}. The 
resultant noise levels due to revamping activities at BF complex would have been 67.7 
dB(A) – 47.7 dB(A) {avg. 55.06 dB(A)} i.e. almost negligible.  

It is to be noted that the BFs are surrounded by other units of the plant on all sides and 
there is thick green belt along the plant boundary which would have attenuated the noise 
generated at the BF complex. Thus the noise levels outside the plant would not have 
changed from activities associated with the revamping of the BFs. 

Therefore, there was no change in ambient noise levels. 

Damage to Ecology:  

The BF revamping has not led to any change in land use. The changes in air quality have 
been localized to only along the roads inside the plant.  The increase in noise levels too 
have been confined inside the plant premises. Thus there have been no lasting effects on 
the ecology of the area. 
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Summary of Damages during Revamping of BF1 and BF2 

No damage to land use change.
Minor damage on ambient air environment.
No damage to water environment.
No damage to noise environment.
No damage to ecology.

Mitigation Measures adopted during Construction 

During construction, water sprinkling was carried out to suppress fugitive dust generated 
from handling the waste refractory linings. Treated effluent from VSP’s ETP was utilised for 
this purpose.  

Transport of material, use of heavy diesel powered material handling machinery and use of 
noise metal fabrication machinery was carried out during day time only. 

Workers deployed in noisy areas were issued necessary Personal Protective Equipment and 
their use was enforced. 

5. Revamping of Sinter Plant1 

The sinter plants have been revamped by replacement of some of the existing equipment 
by equipment of higher capacity and modification / augmentation of some of the existing 
equipment 

Installation of the new convertor has involved the following activities- 
Replacement of pallets with increased width and modified sealing system. 
Modification of Sinter machine feeding & charging system. 
Replacement of Sinter machine drive & driven sprockets. 
Replacement of ignition furnace with energy efficient multi-slit burners. 
Enhancement of Sinter cooler and its blower fans. 
Removal of hot screen & drum cooler and extension of length of Sinter machine. 
Replacement of pelletizer drum with improved internals. 
Lime addition before pelletizing drums. 
Pneumatic conveying of electrostatic precipitator dust and granulation. 
Upgradation of flux crushing & screening system. 
Fuel grinding system with closed loop screening upgradation of conveying system.  
Replacement of primary mixing drum with better internals. 
Structural Health study and strengthening & repairs. 
Checking of existing foundation and strengthening for all structural members such 
as Sinter Machine, Sinter Screen building Sinter cooler, double roll crushers, 
Conveyor supporting structures etc. 
New LCSS & Compressor air building. 
Civil & Structural work for SM-1 bed length extension at Discharge end. 
Civil & Structural work for laying of New BFG, COG, Mixed Gas pipelines at GMS & 
Pneumatic Conveying system of Lime & ESP Dust. 

The work involved dismantling and/or scrapping some of the existing equipment and 
assembly of new equipment (mostly metallic) along with auxiliaries. 
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Damage to Land environment:

The entire revamping work was carried out within the existing Sinter Plant of the existing 
steel plant. Hence no land was diverted (even within the plant). 

Additionally, the construction and demolition debris arising out of the revamping activities 
was utilized within the plant boundary for levelling. Therefore, revamping of the existing SP 
has not changed Land Use in any way. 

Damage to Ambient air quality 

Again, since the activity was for repair and modernization of existing sinter plant, all the 
major construction activities were carried out inside the existing SP complex. The emissions 
arising out of the construction activities were sucked through space dedusting system of 
SP, filtered and the clean air was exhausted to atmosphere. Therefore, no additional 
emissions were assumed to have occurred due to construction activities.  

However, the material required for the construction activities was transported to site 
through roads in trucks. This might have resulted in additional fugitive emissions. In order 
to predict the same, following information has been collected for the Sinter plant- 

Total Concrete transported – 2734 T 
Total Structural material transported – 5822 T 

Based on the above, number of trucks per day has been estimated and fugitive emissions 
due to diesel combustion and road emissions have been calculated based on AP-42 and 
CPCB guidelines. The same is given below- 

PM – 0.0007 g/s 
NOx – 0.0004 g/s 

Based on the above estimated emission values, GLCs have been estimated due to the 
revamping activities in buffer area. The incremental concentrations due to the revamping 
activities are given in Table 1.13 below. The isopleths of PM10 and NOX concentrations are 
also given in Figure 1.36 and Figure 1.37 respectively.

Based on the above, minor damage can be attributed due to revamping of SP1. 

Table 1.13 : GLCs due to various SP1 revamping activities
Station ID PM NOx

A1 0.001 0.005
A2 0.000 0.002
A3 0.001 0.008
A4 0.001 0.006
A5 0.000 0.005
A6 0.000 0.002
A7 0.000 0.002
A8 0.002 0.014

* All values in μg/m3. 
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From the above figures, it can be observed that the maximum Ground level concentrations 
are concentrated along the transportation route. The maximum GLC values at a distance of 
100 m from source is observed to be less than 0.4 μg/m3 and 0.2 μg/m3 respectively for PM 
and NOx. The maximum GLC values at nearest habitation i.e. A8 (Gajuwaka) is observed to 
be around 0.024 μg/m3 and 0.014 μg/m3 respectively for PM and NOx. Therefore, no 
damage to ambient air quality can be attributed to revamping of SP1. 

Damage to Water environment: 

As discussed earlier, the revamping of SP1 was carried out within the existing complex. The 
unit is already having all infrastructure facilities including water supply, sanitation etc. The 
water requirement during the construction phase was met through the already existing 
water supply facilities. Thus no ground water was extracted for drinking purposes. Also, no 
effluents or surface runoff were generated during the revamping process. Therefore, no 
damage to the water environment of the area is anticipated.  

Effects on Ambient Noise Levels: 

During the SP revamping work, noise was generated by diesel powered material handling 
equipment and construction machinery, movement of diesel powered trucks, and metal 
fabrication. Most of the work was carried out inside an enclosed building. Based on similar 
fabrication works elsewhere, the noise levels inside the building during construction work 
was about 90 dB(A), whereas outside the building the noise level was ~75 dB(A). Without 
any attenuation, this 75 dB(A) will reduce to ~37.7 dB(A) at the nearest plant boundary 
(~1.1 km away).  

The nearest habitation is Appikonda Village is 3.5 km away. Without any attenuation, the 
75 dB(A) will reduce to ~27.6 dB(A) at Appikonda Village. The day time noise levels at 
Appikonda Village 55.2 dB(A) – 44 dB(A) {avg. 52.3 dB(A)}. The noise levels would have 
increased by only ~0.1 dB(A) maximum due to revamping activities at Sinter Plant complex 
without any attenuation by vegetation or man-made structures.  

It is to be noted that there is thick green belt along the plant boundary which would have 
attenuated the noise generated at the Sinter Plant complex. Thus the noise levels outside 
the plant would not have changed from activities associated with the revamping of the 
Sinter Plant complex. 

Thus there were no impacts on ambient noise levels due to revamping of SP1. 

Damage to Ecology:  

SP revamping has not led to any change in land use. The changes in air quality have been 
localized to only along the roads inside the plant.  The increase in noise levels too have 
been confined inside the plant premises. Thus there have been no lasting effects on the 
ecology of the area. 

Summary of Damages during Revamping of BF1 and BF2 

No damage to land use change.
Minor damage on ambient air environment.
No damage to water environment.
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No damage to noise environment.
No damage to ecology.

Mitigation Measures adopted during Construction 

During construction, all material transport was carried out during day-time only. Most 
fabrication work was carried out during daytime. All workers were provided with 
appropriate personal protective equipment, whose use was enforced. 

6. Expansion of SMS 2 by Installation of new Converter 3 & Caster 4 

A new 150 t convertor has been installed in SMS-2. The new convertor has been installed 
inside the existing building of SMS-2 which was constructed earlier with provision for 
additional convertor. Along with the convertor a new Continuous Casting Machine No. 4 
(CCM#4) has also been installed. 

Installation of the new convertor has involved the following activities-
Installation of 150 t BOF Converter 3 along with all associated auxiliaries. 
Civil and structural work involving construction of 5-Strands Bloom cum round 
Continuous casting machine. 
Augmentation of water system 
Auxiliary power wiring, earthing, lighting, Yard and road lighting, etc. 
Augmentation of Utility i.e. LPG, Compressed Air, Oxygen, Nitrogen, Chilled Water 
generation systems etc. and their distribution systems 
Power distribution system including ventilation system 
Civil works package including piling works along with dismantling & relocation of 
existing facilities (wherever required) and also construction of roads & drainage 
network 
Structural works package including sheeting work and dismantling and relocation of 
existing building structure facilities (wherever required) 
Torpedo car track work along with augmentation of Telecommunication & signaling 
system 

The work involved erection of metal structures, assembly of metallic equipment along with 
auxiliaries and construction of concrete chimney. 

Damage to Land environment:

Since the installation of new Converter 3 and Caster 4 along with associated facilities was 
carried out inside the existing building, no additional land was diverted for industrial use. 
Hence, no green cover was destroyed.  

Additionally, the construction and demolition debris arising out of the construction activities 
was utilized within the plant boundary for levelling. Therefore, there was no change in land 
use on account of installation of new converter in SMS2. 

Damage on Ambient air quality 

Since the project was for installation of a new converter within existing SMS Complex, all 
the major construction activities were carried out inside the complex. The emissions arising 
out of the construction activities was filtered through space dedusting system of SMS and 
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clean air was exhausted to atmosphere. Therefore, no additional emissions were assumed 
to have occurred due to construction activities.  

However, the material required for the construction activities was transported to site 
through roads in trucks. This might have resulted in additional fugitive emissions. In order 
to predict the same, following information has been collected- 

Total Concrete transported – 750000 T 
Total Structural material transported – 179800 T 
Refractory – 900 T 

Based on the above, number of trucks per day has been estimated to be around 27 trucks 
per day. The fugitive emissions due to diesel combustion and road emissions have been 
calculated based on AP-42 and CPCB guidelines. The above estimates also include the 
transportation of machinery/equipment to site. The same is given below- 

PM – 0.0456 g/s 
NOx – 0.0293 g/s 

Based on the above estimated emission values, GLCs have been estimated due to the 
construction activities in buffer area. The incremental concentrations due to the 
construction activities are given in Table 1.14 below. The isopleths of PM10 and NOX
concentrations are also given in Figure 1.38 and Figure 1.39 respectively.

Based on the above, minor damage can be attributed due to installation of new converter 
in SMS2. 

Table 1.14 : GLCs due to various SMS2 expansion activities 
Station ID PM NOx

A1 0.044 0.355
A2 0.014 0.116
A3 0.066 0.610
A4 0.062 0.465
A5 0.032 0.389
A6 0.021 0.179
A7 0.030 0.160
A8 0.122 1.084

* All values in μg/m3. 
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From the above figures, it can be observed that the maximum Ground level concentrations 
are concentrated on the transportation route. The maximum GLC values at a distance of 
500 m from road is observed to be less than 6 μg/m3 and 5 μg/m3 respectively for PM and 
NOx. The maximum GLC values at nearest habitation i.e. A8 (Gajuwaka) is observed to be 
around 1.4 μg/m3 and 1.1 μg/m3 respectively for PM and NOx. Therefore, no damage can 
be attributed due to revamping of SMS2. 

Damage to Water environment: 

As discussed earlier, the installation of new Converter 3 and Caster 4 in existing SMS 2 was 
carried out within the existing complex. The unit is already having all infrastructure facilities 
including water supply, sanitation etc. The water requirement during the construction 
phase was met through the already existing water supply facilities. Thus no ground water 
was extracted for drinking purposes. Also, no additional effluents or surface runoffs were 
generated during the revamping process. Therefore, no significant modification in the 
water environment of the area occurred.  

Effects on Ambient Noise Levels: 

During the SMS revamping work, noise was generated by diesel powered material handling 
equipment and construction machinery, movement of diesel powered trucks, and metal 
fabrication. Most of the work (except the construction of the new chimney) was carried out 
inside an enclosed building. Based on similar fabrication works elsewhere, the noise levels 
inside the building during construction work was about 90 dB(A), whereas outside the 
building the noise level was ~77 dB(A). Without any attenuation, this 77 dB(A) will reduce 
to ~33.5 dB(A) at the nearest plant boundary (~2.2 km away).  

The nearest habitation is Islampet Village is 3.6 km away. Without any attenuation, the 77 
dB(A) will reduce to ~29.4 dB(A) at Islampet Village. The day time noise levels at Islampet
Village 67.7 dB(A) – 47.3 dB(A) {avg. 55 dB(A)}. The resultant noise levels due to 
revamping activities at SMS complex would have remained unchanged.  

It is to be noted that the SMS are surrounded by other units of the plant on all sides and 
there is thick green belt along the plant boundary which would have attenuated the noise 
generated at the BF complex. Thus the noise levels outside the plant would not have 
changed from activities associated with the revamping of the SMS. 

No impact on ambient noise environment is anticipated. 

Damage to Ecology:  

Since the SMS revamping has not led to any change in land use. The changes in air quality 
have been localized to only along the roads inside the plant.  The increase in noise levels 
too have been confined inside the plant premises. Thus there have been no lasting effects 
on the ecology of the area. 

Summary of Damages during Revamping of BF1 and BF2 

No damage to land use change.
Minor damage on ambient air environment.
No damage to water environment.
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No damage to noise environment.
No damage to ecology.

Mitigation Measures adopted during Construction 

During construction, all material transport was carried out during day-time only. Most 
fabrication work was carried out during daytime. All workers were provided with 
appropriate personal protective equipment, whose use was enforced. 

7. Cumulative Impacts 

Damage to Land environment:

In the ongoing expansion of RINL from 6.3 MTPA to 7.3 MTPA, the majority of job was for 
revamping of existing old units. As a result of which, RINL got a chance to increase their 
production capacity from 6.5 MTPA of hot metal to 7.5 MTPA. Therefore, in order to sustain 
this production, other upstream and downstream facilities were modified or expanded. 

All of the revamped units are already a part of the plant site which is classified under 
industrial use. The under construction COB 5 was also built over an expanse of land under 
industrial use. The area was earlier used for storage of Boiler coal. As observed from pre-
construction phase satellite imagery, no major vegetation was present on the proposed 
site. 

The new guard ponds are being constructed in an expanse of 4 ha of land which was an 
expanse of unutilized area with dense vegetation inside the steel plan’s premises. The 
vegetation comprised of dense thickets of Leucaena leucophloea. The same was cleared for 
the construction of guard ponds.

The site of the reservoir was an expanse of scrub land.  The vegetation comprised of dense 
thickets of Prosopis juliflora with few Acacia nilotica, Azadirachta indica and Borassus 
flabellifer) and expanses of grassland. Approximately 4450000 m3 of soil and rocks were 
excavated for creation of the reservoir. The same was then transported to designated 
dump sites at five locations.   

~90 ha area has been utilised for the reservoir and associated structures / facilities and 
61.41 ha area has been utilised for dumping material excavated from the reservoir.  
Dumped material which was spread over 25.91 ha area is being rehandled and being 
utilised for embankment construction i.e. 35.5 ha of dumps shall remain.  The entire dump 
area shall be biologically reclaimed. 

In all around, 154 ha of total area which was earlier covered with vegetation shrubs was 
diverted for industrial use as a result of the ongoing expansion. And even though it has 
been planned to biologically reclaim all the dump sites and develop thick green belt over it, 
the quantum of shrubby land diverted for construction purposes i.e. 154 ha which is 
equivalent to ~6% of the green cover area (~2550 ha) shall be considered for damage 
assessment.
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Damage to Ambient air quality 

In order to anticipate the cumulative damages due to the overall construction activities for 
all the units, all the emissions from all construction activities are considered collectively for 
prediction of GLCs. The predicted maximum GLC values at individual AAQ monitoring 
locations are given in Table 1.15 below.  The Isopleths of PM & NOx for emissions due to 
each unit are presented in Figure 1.40 and Figure 1.41 respectively.

Table 1.15 : Cumulative value of GLCs due to all construction activities 

Station ID
Background  

PM Conc. 
(Avg)

PM contribution 
due to plant 
construction 

activities

Background  
NOx Conc. 

(Avg)

NOx contribution 
due to plant 
construction 

activities
A1 90 0.155 23.7 0.796
A2 85 1.590 25.2 1.998
A3 84 0.384 17.2 0.093
A4 68 0.345 15.4 0.955
A5 84 0.133 25.6 0.689
A6 81 0.573 19.5 0.379
A7 98 0.203 29.7 0.403
A8 72 0.134 21.2 0.007

* All values in μg/m3.
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From the above figures, it can be observed that the higher concentration values are 
observed in areas close to KBR2 construction site. The site used for storage of rocks and 
soil dug out of KBR2 has been anticipated to be the location of maximum PM and NOx 
concentrations.

The presence of thick vegetation near the waste storage site and all along the 
transportation route would have contributed to the reduction of fugitive dust emissions. 
The actual GLC value would have been much less than anticipated due to this. 

The anticipated maximum GLC values at nearest AAQ location is estimated to be 1.6 μg/m3

and 2.0 μg/m3 for PM and NOx respectively. Therefore, no significant damages due to all 
the construction and revamping activities were observed. Additionally, the damage caused 
by the construction activities are temporary and will cease to exist after completion of 
construction phase. 

Damage to Water environment: 

Surface Water 

As discussed earlier, except in KBR2 area, the surface water bodies are unaffected due to 
the construction activities as there is minimal interaction of site activities with the surface 
water bodies in the plant area. Also, the construction activities are being carried out within 
the plant premises, which is well away from any natural stream, river or lake. Thus, 
chances of storm water overflowing into the buffer area’s surface water bodies is minimal.

In KBR2 area, three natural perennial streams flowed through the site area. Prior to 
commencement of reservoir construction, a diversion channel was constructed to 
temporarily divert the Central Nala along the proposed western and southern rim of the 
proposed reservoir area to the existing southern channel. After completion of KBR2, the 
stream shall be diverted along the northern periphery of the reservoir to meet the natural 
stream on west side. A lined channel has been constructed for the same. Therefore, the 
overall drainage pattern of the area shall not be disturbed. 

Ground Water 

The new reservoir bottom is ~14 m below the original ground level. In the reservoir site, 
the ground water level is ~4 m below the original ground level. So water was discharged 
from the excavations. It is to be noted that RINL has constructed an artificial ground water 
recharging pond on the southern side of the reservoir site. Water seeping into the 
excavated reservoir water was pumped out into the ground-water recharging pit. 

In order to identify the impacts on ground water regime of the study area caused due to 
the plant construction phase activities, the ground water quality is compared for 2010 and 
2016 utilizing published Ground water quality index. The average water quality with respect 
to selected parameters is given in Table 1.16 below. 

Table 1.16 : Average ground water quality before and after the construction phase 
Selected Parameters of groundwater 

quality
*2010 (before 
construction)

**2016 (after 
construction)

pH 8.05 7.71
Total Dissolved Solids (mg/l) 729 1155
Fluoride (mg/l) 1.05 0.63
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Selected Parameters of groundwater 
quality

*2010 (before 
construction)

**2016 (after 
construction)

Chloride (mg/l) 147 194
Sulphate (mg/l) 63 89
Nitrate (mg/l) 7 1
Note: * Annual average of 38 locations in study area

** Annual average of 7 locations in study area

Based on the above selected parameters and methodology developed by Surjeet Singh et. 
al. and published in their technical paper titled “Development of an Overall Water 
Quality Index (OWQI) for Surface Water in Indian Context, 2015” in the journal of 
Current World Environment as well as validation of equal applicability of these OWQI to 
groundwater as published by RP Singh et al. in their technical paper titled “Water level 
fluctuation as the sum of environmental and anthropogenic activities in southeast, Punjab 
(India), 2015” in the Journal of Environmental and Analytical Toxicology. The calculated 
WQIs is given in Table 1.17 below. Corresponding class and status of water quality is 
provided in Table 1.18. 

Table 1.17 : Calculated OWQI before and after the construction phase 
Duration OWQI Associative grade of water quality

2010 (before construction) 86 Acceptable quality [2]
2016 (after construction) 65 Needs Treatment (Filtration & Disinfection) [3]

Table 1.18 : WQI and corresponding class and status of water quality
WQI Value Status of Water Grade of water 

quality (Gwq)
0 - 24 Unsuitable for All Purposes 5
25 - 49 Special Treatment (Special Treatment) 4
50 - 74 Needs Treatment (Filtration & Disinfection) 3
75 - 94 Acceptable 2
95 - 100 Pristine Quality 1

References:
1. Singh RP, Krishan G, Takshi KS (2015) Water level fluctuation as the sum of environmental and anthropogenic activities in southeast, 
Punjab (India). Journal of Environmental and Analytical Toxicology 5: 298.
2. Singh Surjeet, Ghosh, N.C., KrishanGopal, Galkate Ravi, Thomas T. and Jaiswal R.K. 2015. Development of an Overall Water Quality 
Index (OWQI) for Surface Water in Indian Context. Current World Environment. 10(3): 813- 822

From the above tables it can be concluded that in comparison to the pre-construction 
period, the ground water quality of the study area has degraded by one grade, falling of 
Grade 2 to Grade 3. 

Effects on Ambient Noise Levels: 

It can be seen from Table 1.4 (Time Table of Plant Development) in Clause 1.8.1 of this 
Chapter, that at any given time, maximum 5 (five) programmes were under execution at 
the same time. Maximum activity took place during the 4th quarter of 2016 and the 1st 3
quarters of 2017. During the 4th Quarter of 2016, works on SMS2 Convertor 3, SMS2 Caster 
4, COB5, SP1 Revamping and BF2 Revamping were in progress. During the 1st – 3rd

quarters of 2017, works on SMS2 Caster 4, COB5, BF2 Revamping, SP1 Revamping and 
KBR 2 were in progress. It may be assumed that maximum noise too was generated during 
this one year period. The cumulative noise at three locations due to construction activities 
was estimated. The results are given in Table 1.19. 
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Table 1.19 : Cumulative noise due to construction activities
Location Year and Quarter Cumulative Noise from 

Construction Activities 
Existing Noise Resultant 

Noise 
Steel Plant 
Township

4th Quarter, 2016 ~33.9 61.7 – 48.0 ~61.7 - ~48.2
1st / 2nd / 3rd Quarter, 2017 ~41.2 ~61.7 - ~48.8

Village 
Appikonda

4th Quarter, 2016 ~38.3 55.2 - 44 ~55.3 - ~45
1st / 2nd / 3rd Quarter, 2017 ~38.3 ~55.3 - ~45

Village 
Islampet

4th Quarter, 2016 ~39.1 67.7 – 47.3 ~67.7 - ~47.9
1st / 2nd / 3rd Quarter, 2017 ~38.7 ~67.7 - ~47.9

All values in dB(A)

From the above table it can be seen that revamping of existing units inside the plant, 
construction of the new coke-oven battery (COB5) and construction of the new reservoir 
have had only negligible effects on noise levels in nearby residential areas. The maximum 
increase in noise levels at the receptors was only ~1 dB(A) and that too without 
considering any attenuation by the plant’s green belt, other vegetation and other buildings. 
The actual increase was in all likelihood much less than ~1 dB(A) due to attenuation by the 
plant’s green belt, other vegetation and other buildings. Thus in all likelihood the 
construction activities would not have led to any measurable increase in ambient noise 
levels. 

Damage to Human Health:

During a Health Survey of people of nearby areas, no cases of silicosis were reported. 
Some cases of respiratory diseases / disorders were reported. But the patients reported 
that they were suffering from these ailments even before commencement of construction 
began and their problems have not worsened after commencement of construction 
activities. Amongst healthy persons no complaints regarding distress due to airborne dust 
were reported. So it may be concluded that the construction activities have not affected 
the health of residents of nearby areas. 

Damage to Ecology:  

Overall, it can be said that revamping of existing units inside the plant and construction of 
the new coke-oven battery (COB5) have hardly affected the local ecology. Only very limited 
loss of green cover has occurred due to clearance of a few small common trees, shrubs 
and grasses. Since the area is located within the existing plant and adjacent to operating 
units of the plant, there were hardly any animals in the area except common invertebrates, 
birds and lizards.  

However, in case of construction of the new reservoir loss of green cover is much more as 
about 23564 trees had to be felled. Fugitive dust generated due to excavation of soil, 
transport of soil over unpaved roads and dumping of soil. The fugitive dust settled on 
leaves of plants facing the working areas and probably reduced their photosynthetic 
activity. These effects were temporary only. The deposited dust was washed off by rain. 
The fugitive dust generation will come down once construction is completed and the 
exposed soil is revegetated by RINL as well as naturally.  

Since the site of the new reservoir is surrounded by urban settlements and is adjacent to 
very busy National Highway, there were no large animals in the area. The fauna of the 
area comprised of only common birds, reptiles and small mammals.  Most of these have 
been displaced and / or scared off by construction activities. However some of the birds 
and reptiles and small mammals are expected to repopulate the undisturbed vegetation 
along the reservoir boundaries as well as the revegetated areas.    
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1.9 DAMAGES DURING OPERATION PRIOR TO GETTING EC  

As discussed earlier, the expansion of Integrated Steel Plant from 6.3 MTPA to 7.3 MTPA 
started with the revamping and capital repair of existing BF1 followed by BF2. Later on, in 
order to support the increased Hot Metal Production capacity, expansion/ revamping/ 
modernization of existing facilities also got started.  

1.9.1 Damages due to Proposed New Units (COB5 & Rebar Mill) 

In order to anticipate the environmental impacts caused due to the operation of a new unit 
prior to getting EC, it is assumed that production which has occurred after commissioning
and continued till date shall be considered for impacts estimation.  

For the proposed expansion, the only two new process units which were proposed to be 
freshly installed are Coke Oven Battery 5 and Rebar Mill. COB 5 is still in construction phase 
and has not started operation till date while the proposed Rebar mill is still in planning 
phase.  

Therefore, no environmental impacts are attributable to the proposed new units of the 7.3 
MTPA expansion plan due to their operation. The only impacts associated with such units 
are the impacts due to ongoing construction activities which has already been discussed in 
previous section. 

1.9.2 Damages due to Expanded/revamped Units (BFs 1 & 2, SP1 & SMS2) 

(i) Damage to Land Environment 

The operation of units under the expansion/revamping project of RINL has been installed 
within the premises of existing RINL steel plant. Hence, no land acquisition was required 
for the project and consequently, the existing land use of the area has remained 
unchanged.

The operation of these units will also generate solid wastes, some of which are hazardous 
while others are non-hazardous. Some of these wastes shall be reused / re-utilised. 
Additional solid wastes shall mainly be generated from: 

Coke Oven –Sludge, coke dust, etc 
Sinter Plant – return sinter & ESP Dust 
Blast Furnace – BF sludge, BF Slag, etc 
SMS – LD Slag, SMS Sludge, etc 
Rebar Mill – Mill Scales, scrap, etc 

The specific solid waste generation statistics for the plant before and after operation of 
installed units under expansion/revamping projects of RINL is given in Figure 1.42. 
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Figure 1.42 : Specific waste generation trend over 2010-2018 

As evident from the above trend variation of specific waste generation, it is easily deduced 
that the operation of the units installed under expansion/revamping plan of RINL did not 
lead to additional generation of solid waste, which might have consequently led to increase 
in load on the existing land resources for waste management as well as risk of
contamination of soil. The decreasing trend indicates increased waste recycling, reuses as 
well as optimized raw material utilization leading to lesser generation of waste and efficient 
resource management.  

Mitigative Measures Undertaken 

As per the existing procedures, all of the wastes generated from the revamped units are 
reused / re-utilised within the plant. Additionally, other wastes generated during operation 
/ maintenance / annual maintenance of other units / shops etc., like Flue dust from BF, 
BF/BOF Gas Cleaning Plant sludge, Waste Refractories, iron & steel scrap etc are also 
utilized appropriately within the plant.

It can be noticed that except some sludge generated from Coke Oven and By Product area, 
all other wastes are non-hazardous. All the solid wastes are utilized as such in the plant in 
Sinter Plant/BOF. BF/BOF Slag is sold to cement manufacturers or used for road 
construction. All hazardous waste were handed over to authorized dealers for disposal as 
per statutory norms.

(ii)Ambient Air Quality 

For the units, which have undergone expansion/revamping, only the proportionate increase 
in pollution load with respect to increase in production capacity of individual unit shall be 
considered for damage assessment. For example, since the production capacity of Blast 
Furnaces 1 & 2 has increased from 2 MTPA to 2.5 MTPA each, 20% of the total expanded 
capacity (i.e. 0.5 MTPA of 2.5 MTPA capacity) is considered under violation. Therefore, 20
% of the actual pollution load is attributable to violation. The same is estimated to have 
been caused for the duration since the unit is in operation. The time table for these plant 
operation activities after revamping is given in Table 1.20. 
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Table 1.20 : Time Table of Unit operation after revamping 
Sl.
No.

Unit
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1. BF1 Revamping
2. BF2 Revamping
3. SMS2 Converter 3
4. SMS2 Caster 4
5. SP1 Revamping

A graph showing pollution loads of revamped units is prepared based on the monitored 
values of stack emissions from respective units. Trend of pollution loads when the units are 
running at full loads at 6.3 MTPA are also plotted onto the same graph. As the units 
resumed their operations after revamping, a portion of their total emissions is accountable 
to the violation phase. The trend of the same is also plotted. The graphs are shown in 
Figure 1.43- 1.46. 

Figure 1.43 : Graph showing trend of emissions from Blast Furnaces 

Figure 1.44 : Graph showing trend of emissions from SMSs 

Design PM load at 6.5 MTPA Actual PM load 
including expansion

PM Load in absence of 
Expansion/Modernizations

Design PM load at 6.5 MTPA Actual PM load 
including expansion

PM Load in absence of 
Expansion/Modernizations
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Figure 1.45 : Graph showing trend of emissions from Sinter Plants 

Figure 1.46 : Graph of cumulative emissions from revamped units 

From the above graphs, it can be concluded that even though RINL is gradually increasing 
the gross hot metal production, the pollution load from the revamped units remained 
almost constant. And never have the total pollution loads from the units have exceeded the 
maximum permissible limits at full loads as per EC. However, as a portion of the total load 
is assumed to have contributed to violation, the maximum PM load attributable to violation 
is estimated around 23.38 g/s in Nov 2017. At that time, the cumulative pollution loads 
from the revamped units were 177.39 g/s. 

Additional, it can also be observed from the graph that in view of the latest environmental 
norms, RINL has continually upgraded the pollution control equipment / systems of the 
existing plant, thereby continually decreasing the emitted pollution load. This has resulted 
in a reduction in specific pollution loads. This can be attributed to the enhancements in 
pollution control devices which have been done as part of the revamping activities. 

Design PM load 
at 6.5 MTPA

Actual PM load 
including expansion

PM Load in absence of 
Expansion/Modernizations

Design PM load at 6.5 MTPA Actual PM load 
including expansion

PM Load in absence of 
Expansion/Modernizations
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Overall Integrated Steel Plant 

In order to access the impacts of ongoing developments in plant units on ambient
environment, a graph of total specific pollution loads from all units of VSP is prepared. The 
same is given in Figure 1.47. 

Figure 1.47 : Specific PM Emission from existing plant 

From the graph, a downward trend is observed in specific emission load from overall plant 
units. Therefore, an overall positive impact is observed on ambient air due to the ongoing 
revamping/modernization activities. 

Mitigation Measures Undertaken 

In order to mitigate various impacts of air pollution during the operation phase, the 
following measures are implemented in the installed new as well as expansion/revamping 
units as given in Table 1.21.

Table 1.21 : Air Pollution Control Measures in installed Plant Units 
Sl. 
No.

Unit Details of APC Design Limit

1. Raw Material 
Handling System

Covered conveyors
DFDS
DE system for material transfer 
points

DE stack outlet <50 
mg/Nm3

2. Sinter Plant Process Flue gas cleaning
Stock House dedusting
Sinter cooler DE system

Stack dust level < 50 
mg/Nm3

3. Coke Ovens Charging & Pushing emissions 
control
CDQ
Waste heat recovery

DE stack outlet <50 
mg/Nm3

4. Blast Furnace Cast House Dedusting
Stock House dedusting

Stack dust level < 50 
mg/Nm3

5. Steel Melting 
Shops

Secondary emission control Stack dust level < 50 
mg/Nm3

6. CRMP Kilns Process Flue gas cleaning Stack dust level < 50 
mg/Nm3

7. CPP Boilers Process Flue gas cleaning Stack dust level < 50 
mg/Nm3
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(iii) Effect on Ambient Noise Levels 

During construction work, lot of noise was generated at the construction site due to 
operation of diesel powered construction and material handling machinery, metal 
fabrication and erection of metallic structures and equipment. However, the noise 
generated at the construction sites have hardly affected the noise levels at nearby 
receptors (refer Table 1.19). Noise generation due to construction have now ceased. 
Noise generation by the revamped equipment is not more than the original equipment. 
Hence ambient noise levels have remained unchanged from what they were prior to the 
revamping works been taken up. 

Mitigative Measures Undertaken 

Various measures have been undertaken to reduce noise pollution include reduction of 
noise at source, provision of acoustic lagging for the equipment and suction side silencers, 
vibration isolators, selection of low noise equipment, isolation of noisy equipment from 
working personnel.  In some areas, working personnel have been provided with personal 
protective equipment (PPE) such as ear muffs/ ear plugs and also the duration of exposure 
of the personnel will be limited as per the norms. The following measures are undertaken: 

Technological Measures 
Plugging leakages in high-pressure gas/air pipelines. 
Reducing vibration of high speed rotating machines by regular monitoring of 
vibration and taking necessary steps. 
Regular lubrication of machinery as per the manufacturers’ guidelines
Design of absorber system for the shift office and pulpit operator's cabin. 
Noise absorber systems in pump houses. 
Noise level at 1m from equipment is limited to 85 dB (A).  
The fans and ductwork are designed for minimum vibration. 
All the equipment in different units are designed/operated in such a way that the 
noise level does not exceed 85 dB (A).  

Management Measures 

In a manufacturing plant, with a variety of noise producing equipment, it is not practicable 
to take technological control measures at all the places. In such cases the following 
administrative measures are taken: 

High noise zone are marked as “High Noise Zone".
Workers exposed to noise level are provided with PPE like earmuffs and are advised 
to use them regularly, while at work. 
Duty hours of workers exposed to noisy work places are regulated to reduce overall 
noise exposure levels. 
All workers are regularly checked medically for any noise related health problem 
and if detected, they are provided with alternative duty.  
Periodical monitoring of work zone noise and outside plant premises. 

Over and above, all these adopted measures, trees and shrubs belts of substantial density 
& width have been developed within the surrounding the plant premises to further 
attenuate the sound levels reaching the receptors within and outside the plant premises. 
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(iv) Effects on Water Resources and Waste Water Management 

Total make-up water requirement for the existing steel plant at 6.3 MTPA stage is about 
1,36,350 m3/day (30 MGD) and for township and others it is at 36,360 m3/day (8 
MGD).The water is sourced from existing Yeleru Reservoir. RINL has been accorded 
permission for withdrawal of 45 MGD from Visakhapatnam Industrial Water Supply 
Company Limited (VIWSCO). Kanithi Balancing Reservoir has been constructed for storage 
of raw water.  

As indicated in chapter 2, waste water generated in various units of the steel plant are 
pretreated and recycled within the plant itself. Rejects are discharged into two outfalls and 
led to waste water treatment / RO plants. From there, the waste water is further recycled 
and reused within the plant. Only a small portion (200 m3/hr) of Coke oven and RO plant 
rejects are discharged into the sea after treatment to meet effluent discharge standards. 

The existing water requirement is inclusive of the requirements of the units installed under 
expansion/revamping units and is less than the quantity of for which RINL has already 
been accorded permission (45 MGD). Thus, the operational phase does not require any 
additional water and hence has no negative impact on the existing water regime of the 
area. The same is evident from the specific water consumption of the plant also, as shown 
in Figure. 1.48 below. 

Figure 1.48 : Specific water consumption trend over 2010-2018 

The above trend indicates a clear improvement in water utilization by the 
expansion/revamping project, indicating optimized water consumption and minimal 
negative impact on the existing water regime due to water use for plant purposes. 

Another aspect of environmental damage of the water resources is the effluent discharge 
by the plant. To quantify the impact due to effluent discharge, the specific effluent 
discharge and the specific water pollution load for the period before installation of the new 
units under expansion/revamping project of RINL was done with existing data of the same. 
The same is shown in Figure 1.49.
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Figure 1.49 : Specific effluent discharge and specific water pollution load trend over 
2010-2018 

As evident from the above trend variation of specific effluent discharge and specific water 
pollution load, it is easily deduced that the operation of the units installed under 
expansion/revamping plan of RINL did not lead to excessive generation of effluent as well 
as any increase in water pollution load on the existing water resources. The reducing trend 
indicates an improvement of plant’s recycling, reuses and treatment systems for optimized 
water consumption and efficient water resource management.  

Mitigative Measures Undertaken 

Following schemes have been implemented in the existing steel plant for maximum waste 
water recycling- 

Existing Coke ovens have been provided with separate ETP involving Mechanical, 
Biological & Chemical treatment of coke oven effluents. The treated waste water is 
recycled to the maximum possible extent in the plant; the unutilized treated effluent 
is discharged into the sea. 
Clarification and recycling of DCW from gas cleaning plant of BF and SMS 
Oil skimming and filtration of mills waste water followed by clarification. 
Utilization of CT Blow Down in slag granulation, dust separation and ash handling.   

(v) Damage to Ecology  

The revamped units do not utilise any ground water. The effluents generated at the 
revamped units are utilised for industrial purposes within the plant itself. Thus resumption 
of operations at the revamped units have not affected the water environment either.     

Revamping of existing pollution control systems to meet the latest norms / standards have 
been part of the whole revamping exercise. So although production has increased, 
quantum of air pollutants has actually decreased. Thus there may have been some 
improvement in air quality in and around the steel plant. Ecological impacts of the 
revamping works were confined to the project areas and their immediate vicinity only. The 
revamping works have not affected the air quality in and around the plant. Air quality may 
have profound effects on ecology. Since resumption of operations have not affected the air 
quality, in all likelihood ecology has also not been affected. 
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Since air quality, noise levels and water quality have not been affected by resumption of 
operations at the revamped units, there have been no impacts on human health either. 

1.10 BUDGET FOR ENVIRONMENT RESTITUTION AND PROTECTION 

RINL’s Visakhapatnam Steel Plant (VSP) has always aimed at improving the lives of people 
living around the steel plant by way of its dedicated Corporate Social Responsibility (CSR) 
plan and activities therein. Despite RINL-VSP’s poor financial performance in the last few 
years, it has not turned away from its commitment to improving the lives of communities 
living in the area, and has continually contributed its resources for improvement of the lives 
of people living in the peripheral areas. 

As part of RINL-VSP’s commitment to offset even the most insignificant damage that has 
been caused due to its activities under its expansion/revamping project, a detailed budget 
of Rs. 200 lakhs has been dedicatedly allocated for the restitution and remediation of the 
damages identified to the environment as well as the community in the peripheral areas.  

The detailed Remedial Measures and Natural & Community Resource Augmentation Plan –
Budgetary Allocation is given in Table 1.22 below: 
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Total budget allocated for Natural & Community Resource Augmentation Plan for the next 
three years i.e. 2018-19, 2019-20 & 2020-21 is Rs 720 lakhs. 

Natural & Community Resources Augmentation Plan  

The remediation plan concentrated on site activity and presented measures related to 
mitigation / control of pollution during construction. The impact of the construction activity 
related to transport of materials, employment, and resource consumption have a bearing on 
the surrounding areas. Hence it is proposed to prepare ‘Natural & Community Resources 
Augmentation Plan' to compensate the impacts. Breakup of cost of activities to be carried 
out for Natural & Community Resource Augmentation is given in Table 1.23 below. 

Table 1.23 : Breakup of activities to be carried out for Natural & Community 
Resource Augmentation Plan 

Natural Resources Augmentation Plan 

Sl.
No. Activity

Year wise implementation Plan 
& Budgetary Provision during 
Operation Phase (Rs in lakhs)

Total 
Budgetary 
Provision 

(Rs.in 
lakhs)2018-19 2019-20 2020-21

1

Raising and maintenance of 
block/Avenue plantation at 
various places in GVMC area 
@Rs 250 X 30,000 nos  in three 
years.

15.00 30.00 30.00 75.00

2

Providing drinking water 
through gravity in tribal villages 
by conservation of water @Rs 
5.0 lakhs /villages. Total  10 
villages  will be provided 
drinking water in 3 years.

10.00 20.00 20.00 50.00

3

Installation of rainwater 
harvesting systems in 
common/public buildings 
/school buildings @Rs  
100000/- building avg. total  45 
buildings 

5.00 20.00 20.00 45.00

4

Development of 
greenery/plantation /park  in 
the surrounding areas of KB 
Reservoir 

4.00 24.00 24.00 52.00

5

Improving of  solid waste 
management systems like 
provision of Bins, waste 
management vehicles,
machinery, compost machines 
etc. ( @one compost m/c-10
lakhs+20lakhs- one vehicle for 
garbage collection + 25 bins 
@10,000 each)

5.00 25.00 25.00 55.00
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Sl.
No. Activity

Year wise implementation Plan 
& Budgetary Provision during 
Operation Phase (Rs in lakhs)

Total 
Budgetary 
Provision 

(Rs.in 
lakhs)2018-19 2019-20 2020-21

6
Installation of solar street 
lights/solar power systems etc,
in communities 

1.00 5.00 5.00 11.00

Total 40.00 124.00 124.00 288.00

Community Resources Augmentation Plan 

Sl.
No. Activity

Year-wise implementation Plan & 
Budgetary Provision during 

Operation Phase (Rs in lakhs)

Total 
Budgetary 
Provision 

(Rs. In 
lakhs))2018-19 2019-20 2020-21

1

Providing free education to BPL 
children (around 500 Nos ) 
from surrounding the Plant & 
Mines Rs @ 20,000/year/child 

25.00 100.00 100.00 225.00

2

Creation of educational 
infrastructure in schools like 
additional class rooms, duel 
desk benches lab equipment’s, 
sports equipment in 
surrounding areas the plant & 
mines for promoting education.

5.00 25.00 25.00 55.00

3

Support to Persons with 
disabilities by providing 
assistive devices like ,wheel 
chairs, artificial limbs, hearing 
aids ,vision aids etc 

5.00 10.00 10.00 25.00

4

Providing sanitation facilities 
,like installation of RO plants, 
construction toilets,
construction of hand wash 
stations in schools /public 
places

5.00 16.00 16.00 37.00

5

Providing Medical infrastructure  
like Ambulances, X ray m/cs ,  
equipment to Govt hospitals 
/PHCs/cancer hospital etc.

10.00 20.00 20.00 50.00

6

Empowering unemployed 
through skill development 
programmes like LMV tailoring, 
welding, solar mechanic, 
mobile repair, plumbing, home 
Nurse, beautician courses etc 
@ Rs 7500/head benefiting 460 
persons in three years.

10.0 15.00 15.00 40.00

Total 60.00 186.00 186.00 432.00
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Total Budgetary Provision made towards the implementation of Natural & 
Community Augmentation Plan (Rs in lakhs) 

Year 2018-19 2019-20 2020-21 Total
Natural Resources Augmentation Plan 40.00 124.00 124.00 288.00
Community Resources Augmentation 
Plan 60.00 186.00 186.00 432.00

Total Budgetary Provision 100.00 310.00 310.00 720.0

Summary of budgetary allocation with respect to Remediation and Natural & Community 
Resource Augmentation Plan for the present study is provided in Table 1.25 below.

Table 1.24 : Budgetary allocation with respect to Remediation and Natural & 
Community Resource Augmentation Plan for the present study 

Sl.
No

Description Estimated cost
(Lakhs)

1 Estimated cost of damage/remediation with 
respect to ecological aspects 200

2 Natural & Community Resource Augmentation 
Plan for three years 720

3 Total Budget allotted 920

RINL will deposit a bank guarantee equivalent to the above mentioned amount of Rs 920 
lakhs towards remediation plan and natural & community resource augmentation plan.

1.11 CONCLUSIONS 

From the above discussion, it can be safely assumed that the contribution of construction 
as well as operation activities of RINL’s expansion/revamping project are marginal in 
nature and are mostly limited to the existing plant complex.  

Also, as the plant has never been able to produce even at 6.3 MTPA capacity, which is its 
rated capacity as per existing Environmental Clearance granted, it has not been able to 
derive any actual economic benefit out of the expansion.

Over the 4 years of plant operation during expansion period, an overall loss is observed by 
RINL. However, breakup of cost for proportionate income and expenses from the 
revamped units indicate a cumulative profit of Rs 174.5 Crores in 4 years period of plant 
operation.

RINL-VSP aims to compensate for whatever minimal damages identified due to project, by 
way of a dedicated Natural & Community resource augmentation plan with an 
earmarked budget for implementation of the same.  RINL will spend Rs 920 lakhs
towards remediation plan and natural & community resource augmentation plan for 
restitution of damages caused due to violation.



Project Proponent

MECON LIMITED
(A Govt. of India Enterprise) 
Vivekananda Path
PO. Doranda
Dist – Ranchi, Jharkhand - 834002

Environmental Consultant

RASHTRIYA ISPAT NIGAM LIMITED
Visakhapatnam Steel Plant
(A Govt. of India Enterprise) 
Gajuwaka, Visakhapatnam, 
Andhra Pradesh- 530031
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Source:  
Ground Water Brochure of Visakhapatnam by CGWB



Source: Ground Water Brochure of Visakhapatnam by CGWB

Source: Ground Water Brochure of Visakhapatnam by CGWB



Source:  
Ground Water Brochure of Visakhapatnam by CGWB



Source: Data from IMD station at Visakhapatnam from Climatological Atlas of India
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MATERIAL SAFETY DATA SHEET 

1. CHEMICAL IDENTITY
CHEMICAL NAME : Propane
CHEMICAL CLASSIFICATION: Dimethyl methane, propyl hydride 
SYNONYMES :
TRADE NAME: Propane
FORMULA: C3H8 C.A.S. NO.   74-98-6 

U.N. NO: 1978
REGULATED IDENTIFICATION : NA
SHIPPING NAME CODES/ LABLE : Propane
HAZARDOUS WASTE I.D. NO. : NA

HAZARDOUS INGREDIENTS :
1. Propane

2. PHYSICAL AND CHEMICAL DATA
BOILING POINT (°C): 
-42 

 MELTING / FREEZING 
POINT(°C): -186

VAPOUR DENSITY (AIR= 1): 1.6

SPECIFIC GRAVITY (H2O=1): 0.5

3. FIRE AND EXPLOSION HAZARD DATA
FLAMMABILITY:  
Flammable liquid gas 
under pressure.
TDG FLAMMABILITY: NA

EXPLOSION

SENSITIVITY TO 
IMPACT: NA

HAZARDOUS
POLIMERISATION : Will 
not occur
FLAMMABLE MATERIAL:  
NA
PYROPHORIC : No

4. REACTIVITY DATA
CHEMICAL STABILITY : Stable
INCOMPATABILITY 
WITH OTHER MATERIAL: Oxidizers.
REACTIVITY: 
HAZARDOUS REACTION PRODUCTS : None in particular.

5. HEALTH  HAZARD DATA
ROUTES OF ENTRY: 
EFFECTS OF
 EXPOSURE / SYMPTOMS:
EMERGENCY TREATMENT: Flush eyes and skin with plenty of water and get 
medical aid.
TLV (ACGIH) :
PPM mg/m3
PERMISSIBLE
EXPOSURE LIMITS
 LD 50: none       PPM mg/m3
NFPA
HAZARD
RATING

6. PREVENTIVE MEASURES
PERSONAL PROTECTIVE EQUIPMENTS: Provide self-contained breathing 
apparatus.

HANDLING AND STORAGE PRECAUTION: Keep in a cool dry , well- ventilated 



area, away from heat, flame or oxidizers.

7. EMERGENCY AND FIRST- AID MESURES
FIRE

EXPOSURE

SPILLS



PROCEEDINGS OF 
ENVIRONMENTAL PUBLIC HEARING 

HELD ON 

1 .06.201
AT 

,
, 

Contents: 

1. SPCB Covering letter for forwarding proceedings of Public Hearing to MoEFCC.
2. Proceedings of Environmental Public Hearing
3. Paper advertisement for public hearing in National (English) and Local ( )

Newspapers
4. Attendance sheet of Members present in Public Hearing
5. Attendance sheet of Participants
6. List of participants who registered to deliver their views.
7. Statement of participants.
8. Written commitment submitted by Project Proponent during Public Hearing.























































–



–

–

’



–



Our humble request are……….



–



–

–





–

















V
IS

A
K

H
A

P
A

T
N

A
M

 S
T

E
E

L
 

P
L

A
N

T
 (V

SP
)

7
2

3
2

6
+
(
(
7

1
2
6

(
5

(
5



V
IS

A
K

H
A

P
A

T
N

A
M

 S
T

E
E

L
 

P
L

A
N

T
 (V

SP
)

7
2

3
2

6
+
(
(
7

1
2
6

(
5

(
5

5
(

)
(

5
(
1
&
(
6

7
+

,
6
’

5
$

:
,

1
*

,
6

7
+

(
3

5
2

3
(

5
7
<
2
)
0
(

&
6
3
(
&

,
)
,

&
3

5
2

-
(

&
7

0
(
1
7

,
2

1
(

’
7

+
(
5
,
1

7
+

)
2

5
2

7
+
(

5
3

5
2

-
(

&
7

6
8

1
/
(

6
6

(
;
3
5
(
6
6
/
<
3

5
(
9

6
+
(
(
7

6
&
$
/
(

$
6

6
+
2
:
1

’
5
*

1
2

0
(
&

6
4

+

/
8
/
&
2
)
7
+
(
6
7
8
’
<
$
5
(
$

(
;

3
$

1
6
,
2
1

2
)

,
1
7
(

*
5

$
7
(
’

6
7
(
(
/

3
/

$
1

7
)

/
,
4
8
,
’

6
7
(
(

/
:
,
7
+

,
1

7
+
(

3
5
(

0
,

6
(

6
2

)

$
3

3
5
2
9
(
’

6
,
*

’
$
7
(

V
IS

A
K

H
A

P
A

T
N

A
M

 S
T

E
E

L
 

P
L

A
N

T
 (V

SP
)

6
(
&
7
,
2
1

/
2

&
$
7
,
2
1

’
(
6

,
*
1
(
’

’
5
$
:
1

&
+

(
&
.
(
’

9
(
5
,
)
,
(
’

(
19

(
1
*
*

5
$

1
&
+
,

$
$

%
6
<
6

$
$

%
6
<
6

$
-

7
2

3
2

6
+
(
(
7

1
2
6

(
5

(
5



V
IS

A
K

H
A

P
A

T
N

A
M

 S
T

E
E

L
 

P
L

A
N

T
 (V

SP
)

7
2

3
2

6
+
(
(
7

1
2
6

(
5

(
5

5
(

)
(

5
(
1
&
(
6

7
+

,
6
’

5
$

:
,

1
*

,
6

7
+

(
3

5
2

3
(

5
7
<
2
)
0
(

&
6
3
(
&

,
)
,

&
3

5
2

-
(

&
7

0
(
1
7

,
2

1
(

’
7

+
(
5
,
1

7
+

)
2

5
2

7
+
(

5
3

5
2

-
(

&
7

6
8

1
/
(

6
6

(
;
3
5
(
6
6
/
<
3

5
(
9

6
+
(
(
7

6
&
$
/
(

$
6

6
+
2
:
1

’
5
*

1
2

0
(
&

6
4

+

’
5
$
,1
$
*
(
2
)
7
+
(
6
7
8
’
<
$
5
(
$

(
;

3
$

1
6
,
2
1

2
)

,
1
7
(

*
5

$
7
(
’

6
7
(
(
/

3
/

$
1

7
)

/
,
4
8
,
’

6
7
(
(

/
:
,
7
+

,
1

7
+
(

3
5
(

0
,

6
(

6
2

)

$
3

3
5
2
9
(
’

6
,
*

’
$
7
(

V
IS

A
K

H
A

P
A

T
N

A
M

 S
T

E
E

L
 

P
L

A
N

T
 (V

SP
)

6
(
&
7
,
2
1

/
2

&
$
7
,
2
1

’
(
6

,
*
1
(
’

’
5
$
:
1

&
+

(
&
.
(
’

9
(
5
,
)
,
(
’

(
19

(
1
*
*

5
$

1
&
+
,

$
$

%
6
<
6

$
$

%
6
<
6

$
-

7
2

3
2

6
+
(
(
7

1
2
6

(
5

(
5



V
IS

A
K

H
A

P
A

T
N

A
M

 S
T

E
E

L
 

P
L

A
N

T
 (V

SP
)

7
2

3
2

6
+
(
(
7

1
2
6

(
5

(
5



V
IS

A
K

H
A

P
A

T
N

A
M

 S
T

E
E

L
 

P
L

A
N

T
 (V

SP
)

:
,
7
+

,
1

7
+
(

3
5

(
0
,
6
(
6

2
)

9
,

=
$

*

$
3

3
5
2
9
(
’

6
,
*

’
$
7
(

V
IS

A
K

H
A

P
A

T
N

A
M

 S
T

E
E

L
 

P
L

A
N

T
 (V

SP
)

6
(
&
7
,
2
1

/
2

&
$
7
,
2
1

’
(
6

,
*
1
(
’

’
5
$
:
1

&
+

(
&
.
(
’

9
(
5
,
)
,
(
’

(
19

(
1
*
*

5
$

1
&
+
,

$
$

%
6
<
6

$
$

%
6
<
6

$
-

7
2

3
2

6
+
(
(
7

1
2
6

(
5

(
5



V
IS

A
K

H
A

P
A

T
N

A
M

 S
T

E
E

L
 

P
L

A
N

T
 (V

SP
)

V
IS

A
K

H
A

P
A

T
N

A
M

 S
T

E
E

L
 

P
L

A
N

T
 (V

SP
)



V
IS

A
K

H
A

P
A

T
N

A
M

 S
T

E
E

L
 

P
L

A
N

T
 (V

SP
)


