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1 INTRODUCTION  

1.1 THE PROJECT 

M/s Hindustan Zinc Limited (HZL) is a prominent lead-zinc integrated producer and a 

leading silver producer, with over 50+ years of experience in mining and smelting. M/s 

Hindustan Zinc Limited (HZL) at Plot No.-2&3, Sector-14, IIE, State Industrial Development 

Corporation Uttarakhand Limited (SIDCUL), Village-Pantnagar, Tehsil-Kichha, District-

Udham Singh Nagar, State-Uttarakhand is an existing silver refinery metal plant which is 

engaged in production of refined silver 800 TPA. HZL now proposes to expand the Pantnagar 

silver plant’s refined silver production capacity from 800 TPA to 1120 TPA, to be executed 

in two phases (Phase-1 at 20% and Phase-2 at an additional 20%). The existing industrial unit 

has received an “Environmental Clearance” for a production capacity of 800 TPA, 

documented in EC No.- 10-9(10)/2018, dated February 8, 2019 (Annexure II). The plant has 

also obtained CTE and CTO from the SPCB, and the relevant documentation is attached 

(Annexure I). Currently, the plant is operating with a valid CTO. 

Total land area is 18.0 Ha. (44.48 acres). The estimated cost of the proposed unit will be Rs. 

20 Crore including R&M Expenses.   

Project falls under Category B-2 as Metallurgical Industries (secondary metallurgical 

processing) Item 3(a) of the schedule of EIA notification of Sept 14, 2006 issued by MOEF 

& CC and as per updated notification published on 07/06/2024 vide S.O. 2215(E). So we are 

hereby preparing the EMP report. 

1.2 PROJECT PROPONENT 

M/s Hindustan Zinc Limited (HZL) 

Anamika Jha 

Unit Head- Pantnagar Silver Plant 

Plot No 2 & 3, Sector 14, IIE, SIDCUL, Pantnagar, Rudrapur, Uttarakhand 

1.3 DETAILS OF THE PROJECT 

 

TABLE 1-1: PROJECT DETAILS 

S. No Parameters Description 

1 Identification of project Project falls under Category B-2 as Metallurgical 

Industries (secondary metallurgical processing) Item 3(a) 

of the schedule of EIA notification of Sept 14, 2006 

issued by MOEF & CC and as per updated notification 

published on of 07/06/2024 with S.O. 2215(E). 
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S. No Parameters Description 

2 Project Proponent Pantnagar Silver Plant of M/s Hindustan Zinc 

Limited (HZL) 

3 Brief description of 

nature of the project 

Existing capacity of plant is 800 TPA of silver refinery 

plant. Now, the company is planning to change the 

production capacity from 800 TPA to 1120 TPA capacity 

in two phases (Phase-1 20% and Phase-2 another 20%) 

with auxiliary facilities of silver refinery plant. 

 

TABLE 1-2: PROJECT FEATURES  

Sr. 

No. 

Description  As per Present EC After Proposed Expansion 

Phase-1 (800 to 

960) 

Phase-2 (960 to 

1120) 

1 Land/Land-Use 

Plot No 2 & 3, 

Sector 14, IIE, 

Industrial Area-

SIDCUL 

Pantnagar, 

Uttarakhand 

No change No change 

2 Raw material 

Anode Slime/ Dore 

Silver/HGM 

4680 TPA 

Anode Slime/HGM  

5686 TPA 

Anode Slime/HGM 

 6692 TPA 

3 Plant capacity 

800 TPA 

Noble furnace (1 No 

14 TPD), 

Cupel furnace (2 No 

2.5 TPD each), 

Induction furnace 

(2x 1TPD+ 1x 1.5 

TPD), 

Junker furnace (1 No 

4 TPD), 

BBOC furnace (1 No 

4 TPD) 

960 TPA 

Noble furnace (1 No 

14 TPD), 

Cupel furnace (2 No 

2.5 TPD each), 

Induction furnace 

(2x 1TPD+ 1x 1.5 

TPD), 

Junker furnace (1 No 

4 TPD), 

BBOC furnace (1 No 

4 TPD) 

1120 TPA 

Noble furnace (1 No 

14 TPD), 

Cupel furnace (2 No 

2.5 TPD each), 

Induction furnace 

(2x 1TPD+ 1x 1.5 

TPD), 

Junker furnace (2 No 

4 TPD), 

BBOC furnace (1 No 

4 TPD) 

4 Plant process 

Pyro-metallurgical 

refining 

Hydro-metallurgical 

refining 

No Change No Change 

5 
Power 

requirement 
2 MW No change No change 

6 Power source 

Uttarakhand State 

Power 

Corporation 

Limited (UPCL) 

No change No change 
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Sr. 

No. 

Description  As per Present EC After Proposed Expansion 

Phase-1 (800 to 

960) 

Phase-2 (960 to 

1120) 

7 

Water 

requirement & 

its source 

260 m3/day 

(Borewell) 
No change No change 

8 Manpower  100 120 140 

9 Project cost Rs. 100 Cr  Rs. 8 Cr Rs. 12 Cr 

10 
Environment 

protection cost 
Rs. 4 Cr    
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2 DESCRIPTION OF ENVIRONMENT 

2.1 INTRODUCTION 

As a precursor for the prediction of various types of environmental impacts likely to rise due 

to implementation of the project, it is essential to establish the baseline environmental data of 

the physico-chemical, biological and socio-cultural, and environmental parameters along the 

project and within the project influence area (Core zone). Details of the baseline 

environmental parameters are required for assessing background environmental quality, and 

also for decision making for the project design, implementation and operation from the 

environmental point of views. The data is generated through primary data collection (direct 

monitoring) and secondary sources (published literatures/ report etc.). 

This chapter contains information on existing environmental scenario for the following 

parameters.  

1. Land Environment  

2. Meteorology  

3. Air Environment  

4. Noise Environment  

5. Water Environment  

6. Soil Environment  

7. Biological Environment  

8. Socio-economic Environment 

2.2 ENVIRONMENTAL BASELINE DATA COLLECTION 

Baseline data for the project was collected during the pre-monsoon season from 1st April 

2024 to 30th April 2024 to assess the present environmental scenario of the study area. 

2.2.1 Source of Primary Data 

The Primary data has been collected by ENVIRO-TECH SERVICES. NABL & MOEF 

accredited Lab. Correspondence address & Lab: -Plot No. 1/32, South Side G.T. Road 

Industrial Area Ghaziabad (UP)-201001. Head Office: - G-232, M.G. Road Industrial Area, 

Harpur, Ghaziabad (UP)-201015. 

2.2.2 Instrument used for Environmental Baseline Data Collection 

The following instruments were used at the site for environmental baseline data collection 

work.  

1. Respirable Dust Sampler with attachment for gaseous Pollutants. 

2. Fine Particulate Matter (FPM) Sampler  
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3. Weather Monitoring Station.  

4. Global Positioning System (GPS).  

5. Digital D.O. Meter.  

6. Sound Level Meter Model  

 

2.2.3 Secondary Data 

The secondary data collected from different Department has been mentioned in Table 2-1. 

 

TABLE 2-1: SOURCE OF SECONDARY DATA 

Sl. No Description Source   

1 Land Use & Topography 

Survey of India (SOI) Maps, 

Google Maps and Google earth, 

GIS,   

Land Revenue Record, 

2 Hydrology District Hand book and district CGWA reports 

3 Geology   District Hand book, 

4 Meteorology Indian Metrological Department (IMD), 

5 Ecology and Biodiversity 
Forest department, Fisheries department, reports of 

ZSI, BSI & IUCN, Published literatures, etc. 

6 Socio-Economic data Census 2011 Administrative Atlas, and DSR, etc. 

 

2.3 LOCATION & SURROUNDING FEATURES 

M/s Hindustan Zinc Limited (HZL) is situated at Plot No.-2&3, Sector-14, IIE, State 

Industrial Development Corporation Uttarakhand Limited (SIDCUL), Village-Pantnagar, 

Tehsil-Kichha, District-Udham Singh Nagar, State-Uttarakhand having Latitude 

29°1'56.023"N-29°2'11.686"N & Longitude 79°23'38.618"E-79°23'57.097"E in 264 m. 

above from the MSL. It is about 9 kms from district head quarter Pantnagar and is well 

connected by NH-109 and rail with rest of the country. The site is well connected by road and 

railways. The nearest railway station is Chhatarpur Railway Station about 100 m in SE 

direction & Haldi Railway Station at 5.97 km in East direction. The Nearest Airport is 

Pantnagar Airport about 7.0 km in East direction from project site. The present plant is an 

existing unit which is run by the proponent since 2010. The plant has an area of 18.0 ha 

which is owned by the project proponent.  
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2.4 GEOLOGY 

Geology plays an important role in shaping the groundwater scenario of an area. So, it 

becomes imperative to know the geology of District Udham Singh Nagar. Piedmont alluvial 

deposits represent the geology of the study area. Broadly, it can be divided into two 

formations viz. Bhabar and Tarai. These are characterized by distinct lithology, grain size 

distribution, variation of degree of sorting etc. a generalized geological succession, of the 

area. 

2.5 CLIMATE & RAINFALL 

The climate varies from Sub-tropical and sub-humid with three distinct seasons i.e. summer, 

monsoon (rainy season) and winter. The rainy season starts from the month of middle June to 

September end, and followed by the winter season, which starts from the end of October and 

goes up to February. The winter rains are generally experienced in late December or early 

January, which brings down the temperature and that’s how December and January are the 

coldest months in the district. The summer season starts from March and it goes upto June. 

The hottest months of the year are May and June. The maximum temperature inthe district 

goes up to 42ºC during the summers and the minimum temperature is between 1and 4ºC, 

further north of the district, the temperature comes down to 0.4ºC in winter season. 

Rainfall, spatially, is highly variable depending upon the altitude. The intensity of the rainfall 

increases from south to north and the amount of rainfall decreases in generally from west to 

east. About 90% of the rainfall received during the monsoon period, and the remaining 10% 

of the rainfall in non-monsoon period. The average annual rainfall is 1296.85 mm (Year; 

2004).  

Source: https://cgwb.gov.in/sites/default/files/2022-10/udhamsinghnagar.pdf. 

2.6 SOIL CLASSIFICATION 

The soil types are controlled by the topography and rock types. Based on the National bureau 

of soil Survey and Land Use Planning (ICAR) Nagpur, the soils of the district Udham Singh 

Nagar can be classified into Udifluventic Ustochrepts, Typic Ustipsamments, Udic 

Ustochrepts, Udic Haplusstolls, Typic Ustochrepts as determined by their diagnostic 

properties. The Bhabar soils lay at the northern extremity of Khatima and Bazpur blocks, part 

of the alluvial fan deposits. Soils are shallow with sandy to loamy texture, poorly sorted, 

comprising mainly of gravel, sand, silt, clay with pebbles etc.  

The Tarai soils run all along the northern extremity of the district, form continuous fringe 

with the Bhabar Zone. Bhabar formation is found in extreme northern parts of the Khatima 

and Bazpur blocks, boundary demarcated by the contact of Tarai and Bhabar. The Tarai belt 

is 8–25 km in width, and the general slope is <1% towards south. Soil is calcareous, 

moderately productive and suitable for extensive cultivation of high yielding variety of crops 

like rice and sugar cane. Soils typify marshy and swampy environment.  

Source- https://cgwb.gov.in/sites/default/files/2022-10/udhamsinghnagar.pdf. 
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2.7 SEISMOLOGY 

The project is located in the seismic zone-IV, indicating its vulnerability to major 

earthquakes, but earthquakes have not been common in recent history. Patna district and its 

northern part (from east to west) also falls in the risk zone for floods and cyclones.  

2.8 DRAINAGE PATTERN OF THE AREA 

District Udham Singh Nagar has a dense network of the drainage pattern. The rivers of the 

district belong to the Ganges drainage system. Of these, Sarada, Kosi, Gola and Phikka river 

and their tributaries are Sawaldeh, Bour, Nandhour,Bhak, Kailash etc. drain the district.  The 

unique feature of the area is debouching of major rivers into the plains from Lower 

Himalayas. The overall flow direction of  these rivers generally north–south trend or 

northeast–southwest and flows to south till its confluences with the Ganga River. The major 

rivers are perennial, whereas their tributaries originating from sub-Himalayan  zone are 

ephemeral and remain dry during the non-monsoon seasons. The overall drainage pattern in 

the study area sub dendritic to sub parallel. 

 

2.8.1 Hydrogeology 

Generally the groundwater flows from north to south in the study area. Based on the behavior 

and occurrence of groundwater, the district can be broadly categorized into two broad 

hydrogeomorphic units namely (1) Bhabar and (2) Tarai, which have significantly different 

Hydrogeological attributes. 
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FIGURE 2-1: HYDROGEOLOGICAL MAP OF THE DISTRICT UDHAM SINGH NAGAR, 

UTTARAKHAND 

 

2.9 LAND ENVIRONMENT 

Studies on land use aspects of eco-system play an important role for identifying sensitive 

issues, if any, and taking appropriate actions for maintaining the ecological balance in the 

development of the region.    

Land use Based on Secondary Data 

Based on the census report, 10 km radius distance around this plant boundary has been 

considered in the study. These areas were studied in detail to get the idea of land use pattern 

in the study area. 

 

TABLE 2-2: LAND USE PATTERN IN THE STUDY AREA 

Sr. 

No. 

Particulars of Land 

use   

0-3 km 3-7 km 7-10 km 0-10 km (%) 

1. Forest area   96.26 4876.72 5513.58 10486.56 39.24 

2. Land under Cultivation 
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a) Irrigation land 770.82 3074.50 5860.29 9705.61 36.31 

b) Un Irrigated 

land 

0.00 0.81 23.32 24.13 0.09 

c) c) Land under 

miscellaneous 

tree crops etc.   

0.00 0.00 60.68 60.68 0.23 

3. Area not Available for Cultivation 

a) Area under 

non-

agricultural 

uses 

1207.33 640.11 1484.35 3331.79 12.47 

b) Barren & un-

cultivable land 

area 

0.00 0.00 0.00 0.00 0.00 

c) Permanent 

pastures and 

other grazing 

land area   

0.00 0.00 0.00 0.00 0.00 

4. Fallows land other 

than current fallows  

area 

0.00 36.14 55.29 91.43 0.34 

5.  Current fallows area 259.87 141.94 398.11 799.92 2.99 

6. Cultivable waste land 

area 

2.52 80.24 386.17 468.93 1.75 

7. Urban area 0.00 706.24 1051.16 1757.40 6.58 

 Total Geographical 

Area   

2336.80 9556.70 14832.95 26726.45 100.00 

 

2.9.1 Land Use Pattern based on Remote Sensing Data 

Remote sensing satellite imageries were collected and interpreted for the 10 km radius study 

area for analyzing the land use pattern of the study area. Based on the satellite data land 

use/land cover maps have been prepared. 

TABLE 2-3: LANDUSE BREAK-UP BASED ON IRS RS-2 LISS IV FX DATA 

Sr.No. Land Use Area (Hectares) Percentage (%) 

Built-up Land/Other Development 

A Settlement 20.724 6.6 

B Industrial area 17.584 5.6 

 Sub-total 38.308 12.2 

Water Bodies 

C Tank / river/reservoir  

etc. 

6.594 2.1 

Forest 

D Scrub forest 52.752 16.8 

Crop Land 

E Single crop 124.03 39.5 

F Double crop 27.004 8.6 

G Plantation 49.926 15.9 
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  Sub-total 200.96 64 

Wastelands 

G  Land with scrub 13.502 4.3 

H Land without scrub 1.884 0.6 

 Sub-total 15.386 4.9 

 TOTAL 314 100 

 

As per satellite imagery, the built-up land is 12.2 %, forest land occupies 16.8 %, agricultural 

land is about 64 %, water body is 2.1 % and remaining land is either area available for 

cultivation or cultivable waste land. 

 

FIGURE 2-2: THEMATIC MAP OF STUDY AREA IRS RS- 2 LISS IV FX SATELLITE 

IMAGERY 
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FIGURE 2-3: LAND USE PATTERN BASED ON SATELLITE DATA 

 

2.10  REGIONAL METEOROLOGY 

The maximum and minimum temperatures recorded at site during study period were 45.5 0C 

and 14.0 oC. The relative humidity was observed to range from 29% – 59% during the study 

period. 

 

2.10.1 Wind Rose 

The wind direction is predominantly from East to West during pre-monsoon season study 

period. The wind rose diagram prepared from data collected at site is shown in Fig.2-4.  
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FIGURE 2-4: WIND-ROSE DIAGRAM 

 

2.10.2 Interpretation of Micro-meteorological Data 

Based on micrometeorological data of wind direction and wind speed it is interpreted that 

chances of maximum dispersion of pollutants will be in West during the period 15th March-

2024 to 15th June-2024.  

2.11  AIR ENVIRONMENT 

The locations for AAQM study were selected within the 10 km radius of the project. Ambient 

air quality was monitored on 08 locations to generate representative ambient air quality data. 
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TABLE 2-4: AMBIENT AIR QUALITY MONITORING LOCATIONS 

S.No. Location Distance & 

Direction 

Co-ordinate 

AAQ1 Project Site -- 29° 2'9.50"N  

79°23'43.97"E 

AAQ2 Under 500 meter 250 meter in West 29° 2'10.82"N  

79°23'31.75"E 

AAQ3 Kali Mandir, Udaynagar 3.08 km, West 29° 1'54.52"N  

79°21'47.68"E 

AAQ4 Siklai Gaon 4.11 km, ENE 29° 2'36.67"N  

79°26'20.13"E 

AAQ5 Govt. School, Pantnagar, Tanda 

Range 

7.77 km, East 29° 1'43.04"N  

79°28'41.46"E 

AAQ6 Govt.Senior Secondary School, 

Rudrapur, Jagatpura, 

5.40 km, SSE 28°59'15.35"N 

79°24'50.67"E 

AAQ7 Jagdishpur Market 4.38 km, NW 29° 3'24.78"N  

79°21'29.02"E 

AAQ8 Dineshpur 7.49 km, West 29° 2'42.26"N 

79°19'8.35"E 
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TABLE 2-5: SUMMARY OF AMBIENT AIR QUALITY IN STUDY AREA 

Parameter AQ1 AQ2 AQ3 AQ4 AQ5 AQ6 AQ7 AQ8 NAAQS 

 Project 

Site 

Under 500 

meter 

Kali Mandir, 

Udaynagar 

Siklai 

Gaon 

Govt. 

School, 

Pantnagar, 

Tanda 

Range 

Govt.Senior 

Secondary 

School, 

Rudrapur, 

Jagatpura 

Jagdishpur 

Market 

Dineshpur  

PM10 

(µg/m3) 

Min. 62.7 64.0 65.8 61.4 73.8 58.9 52.1 51.5 

100 
Max. 76.3 74.7 80.2 73.8 85.6 68.8 66.0 65.3 

Mean 73.2 69.7 73.4 68.9 80.1 63.6 59.9 57.6 

98 %* 76.3 74.5 79.9 73.6 85.4 68.4 65.5 64.6 

PM2.5 

(µg/m3) 

Min. 34.2 30.4 30.5 32.7 35.2 29.3 27.7 28.4 

60 
Max. 40.5 41.5 46.2 38.5 52.7 38.6 33.8 36.2 

Mean 38.2 36.9 36.4 35.3 44.7 34.9 31.1 31.6 

98 %* 40.5 41.5 45.4 38.3 52.5 38.4 33.6 35.7 

SO2 

(µg/m3) 

Min. 12.4 8.6 9.4 8.9 8.5 8.2 7.2 6.8 

80 
Max. 16.7 12.6 13.7 16.1 17.0 13.4 12.6 9.7 

Mean 14.1 10.4 11.4 12.4 14.0 10.3 9.6 8.3 

98 %* 16.6 12.5 13.6 15.9 16.9 13.1 12.4 9.6 

NOX 

(µg/m3) 

Min. 15.6 15.3 16.5 14.2 18.9 13.9 18.4 19.8 

80 
Max. 22.2 21.4 27.8 26.1 30.7 19.4 27.3 25.3 

Mean 19.8 19.0 21.1 19.3 24.4 17.2 22.8 22.1 

98 %* 22.2 21.4 27.2 25.3 30.0 19.3 27.0 25.0 

 

(CO) 

(mg/m3) 

Min. 0.47 0.38 0.49 0.37 0.58 0.44 0.50 0.46 1 Hrs.=04 

Max. 0.83 0.70 0.88 0.74 0.81 0.76 0.91 0.88 

Mean 0.65 0.51 0.69 0.55 0.70 0.57 0.66 0.65 

98 %* 0.82 0.70 0.87 0.73 0.80 0.75 0.90 0.87 
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2.12 Noise Environment 

Noise standards have been designated as per the Noise Pollution (Regulation & Control) 

Rules, 2000, notified by the Ministry of Environment and Forests, New Delhi, February 14, 

2000. The ambient noise standards are presented in equivalent noise levels (Leq.) that have 

been measured twice a week during the study period of April 2024. 

A total of 08 sampling locations were selected for ambient noise monitoring in the study area. 

The details of the locations are given in Table 2-6. 

TABLE 2-6: AMBIENT NOISE QUALITY MONITORING LOCATIONS 

S.No. Location Distance & 

Direction 

Co-ordinate 

NQ1 Project Site -- 29° 2'9.50"N  

79°23'43.97"E 

NQ2 Under 500 meter 250 meter in West 29° 2'10.82"N  

79°23'31.75"E 

NQ3 Kali Mandir, Udaynagar 3.08 km, West 29° 1'54.52"N  

79°21'47.68"E 

NQ4 Siklai Gaon 4.11 km, ENE 29° 2'36.67"N  

79°26'20.13"E 

NQ5 Chhatarpur 0.92 km, SSW 29° 1'35.99"N  

79°23'16.23"E 

NQ6 Govt.Senior Secondary 

School, Rudrapur, Jagatpura, 

5.40 km, SSE 28°59'15.35"N 

79°24'50.67"E 

NQ7 Jagdishpur Market 4.38 km, NW 29° 3'24.78"N  

79°21'29.02"E 

NQ8 Government Primary School, 

Patharchatta 

1.58 km, ESE 29° 1'48.12"N 

79°24'51.61"E 
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TABLE 2-7: AMBIENT NOISE QUALITY IN THE STUDY AREA 

Sr. 

No. 
Name of the Location 

Category of 

Area/zone 

Day 

Time 

In Leq 

dB (A) 

CPCB 

standards 

in respect of 

Noise 

(Day time) 

Night 

Time 

In Leq 

dB (A) 

CPCB 

standards in 

respect of 

Noise 

(Night time) 

1 
Project Site Industrial 

Area 
72.5 75 57.3 70 

2 
Under 500 meter Residential 

Area 
47.5 55 36.3 45 

3 
Kali Mandir, Udaynagar Residential 

Area 
50.6 55 42.3 45 

4 
Siklai Gaon Residential 

Area 
48.2 55 36.6 45 

5 
Chhatarpur Residential 

Area 
50.3 55 41.7 45 

6 

Govt.Senior Secondary 

School, Rudrapur, 

Jagatpura, 

Silence Zone 48.5 50 32.2 40 

7 
Jagdishpur Market Residential 

Area 
47.6 55 35.1 45 

8 
Government Primary 

School, Patharchatta 
Silence Zone 46.0 50 33.1 40 

2.13  WATER ENVIRONMENT 

District Udham Singh Nagar has a dense network of the drainage pattern. The rivers of the 

district belong to the Ganges drainage system. Of these, Sarada, Kosi, Gola and Phikka river 

and their tributaries are Sawaldeh, Bour, Nandhour,Bhak, Kailash etc. drain the district.  The 

unique feature of the area is debouching of major rivers into the plains from Lower 

Himalayas. The overall flow direction of these rivers generally north–south trend or 

northeast–southwest and flows to south till its confluences with the Ganga River. Drainage 

map of the study area is shown in the figure 2-5. 
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FIGURE 2- 1 THE DRAINAGE MAP OF THE STUDY AREA IS SHOWN IN MAP 

2.13.1 Water Quality 

The water resources in the study area were divided into two categories, SW and GW, to get 

an ideal upshot of the baseline status of the water quality in the region. 

The information required has been collected through primary data collection and secondary 

sources. Eight (08) groundwater sources covering 10 km of radial distance were examined for 

physio-chemical, heavy metals, and bacteriological parameters. The samples were collected 

and analyzed once during the study period. The samples were analyzed as per IS-10500:2012 

and the procedures specified in 'Standard Methods for the Examination of Water and 

Wastewater' published by the American Public Health Association (APHA). 

2.13.2 Surface Water 

The surface water quality monitoring is carried out in the study area (10 km buffer) based on 

the land use pattern and ground truth of nearby villages. Surface water samples were 

collected from one location during the study period of April 2024 and analyzed for a number 

of physico-chemical parameters. The details of surface water sampling locations are 

presented in Table 2-8. 

TABLE 2- 1 SURFACE WATER SAMPLING LOCATIONS 

S.No. Location Distance & 

Direction 

Co-ordinate 

SW1 Paradise Lake 6.50 m, South 28°58'30.63"N 

79°24'15.85"E 
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TABLE 2-8: SURFACE WATER MONITORING RESULTS 

S.No. Parameter Unit SW1 Test Method 

1 Colour Hazen <5.0 IS:3025 (Pt-4) 

2 Odour --- Agreeable IS:3025 (Pt-5) 

3 pH --- 7.82 IS:3025 (Pt-11) 

4 Turbidity NTU 12.10 IS:3025 (Pt-10) 

5 Total Dissolve Solid (TDS) mg/L 286.5 IS:3025 (Pt-16) 

6 Total Alkalinity (CaCO3) mg/L 150.4 IS:3025 (Pt-23) 

7 Total Hardness(CaCO3) mg/L 270.5 IS:3025 (Pt-21) 

8 Chloride (Cl) mg/L 68.6 IS:3025 (Pt-32) 

9 Calcium (Ca) mg/L 47.7 IS:3025 (Pt-40) 

10 Mineral Oil mg/L <0.01 IS:3025 (Pt-39) 

11 Sulphate (SO4) mg/L 42.2 IS:3025 (Pt-24) 

12 Nitrate (NO3) mg/L 0.86 IS:3025 (Pt-34) 

13 Fluoride (F) mg/L 0.42 IS:3025 (Pt-60) 

14 Iron (Fe) mg/L 0.18 IS:3025 (Pt-53) 

15 Aluminium  (Al) mg/L <0.01 APHA-3500 (B) 

16 Selenium (Se) mg/L <0.01 APHA-3113 (B) 

17 Cyanide (Cn) mg/L <0.02 APHA-4500 (C) 

18 Copper(Cu) mg/L <0.05 APHA-3111(B) 

19 Magnesium (Mg) mg/L 27.2 IS:3025 (Pt-45) 

20 Manganese(Mn) mg/L <0.1 APHA-3111(B) 

21 Zinc(Zn) mg/L 0.76 APHA-3111 (B) 

22 Cadmium(Cd) mg/L <0.001 APHA-3111 (B) 

23 Lead(Pb) mg/L <0.01 APHA-3111 (B) 

24 Boron Mg/L <0.05 IS:3026(Pt-57) 

25 Mercury(Hg) mg/L <0.001 APHA-3112 (B) 

26 Molybdenum(mo.) mg/L <0.05 IS:3025(Pt-2) 

27 Nickel (Ni) mg/L <0.01 APHA-3111 (B) 

28 Arsenic(As) mg/L <0.01 APHA-3500 (B) 
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29 Chromium (Cr+6) mg/L <0.01 APHA-3500 Cr-B 

30 Conductivity (25 °C) µs/Cm 410.6 APHA-2510 

31 Chemical Oxygen Demand  (COD) mg/L 18.2 APHA-5220 (B) 

32 Biological Oxygen Demand (BOD at 

27OC for 3 day) 

mg/L 3.05 APHA-4500 (D) 

33 Dissolve Oxygen  (DO) mg/L 7.16 APHA-5210 

34 E. Coli MPN/100ml 270.0 IS:1622-1981 

35 Total Coliform MPN/100ml 490.0 IS:1622-1981 
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2.13.3 Ground Water 

Ground water samples were collected from 08 locations during the study period of April 2024 

and analyzed for a number of physico-chemical parameters. 

TABLE 2-9: GROUND WATER SAMPLING LOCATIONS IN THE STUDY AREA 

Sr.No.  Location 
Distance & 

Direction 
Co-ordinate Source 

Environmental 

Setting 

GW1 
Project Site -- 29° 2'9.50"N  

79°23'43.97"E 
Bore well 

For sampling of 

groundwater, nearby 

private and 

government. borewells 

and handpumps have 

been identified. Those 

borewells whose depth 

is more than 100 feet 

were selected for 

sampling because they 

can give a realistic 

figure of the quality of 

groundwater in the 

study area. For the 

collection of samples, 

the electric borewells 

used to run at least for 

5 minutes, and after 

discharging 3 to 4 

buckets of water, the 

sample was collected. 

GW2 
Under 500 meter 250 meter 

in West 

29° 2'10.82"N  

79°23'31.75"E 
Bore well 

GW3 
Kali Mandir, 

Udaynagar 

3.08 km, 

West 

29° 1'54.52"N  

79°21'47.68"E 
Bore well 

GW4 
Siklai Gaon 4.11 km, 

ENE 

29° 2'36.67"N  

79°26'20.13"E 
Bore well 

GW5 
Chhatarpur 0.92 km, 

SSW 

29° 1'35.99"N  

79°23'16.23"E Bore well 

GW6 

Govt.Senior 

Secondary School, 

Rudrapur, Jagatpura, 

5.40 km, 

SSE 

28°59'15.35"N 

79°24'50.67"E Bore well 

GW7 
Jagdishpur Market 4.38 km, 

NW 

29° 3'24.78"N  

79°21'29.02"E Bore well 

GW8 

Government Primary 

School, Patharchatta 

1.58 km, 

ESE 

29° 1'48.12"N 

79°24'51.61"E 
Bore well 
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TABLE 2-10: GROUND WATER MONITORING RESULTS 

S.No. Parameter Unit GW1 GW2 GW3 GW4 GW5 GW6 GW7 GW8 

Drinking Water 

Standards / Limit 

(IS:10500 2012 ) 

Test 

Method 

      
     

Desirable  Permissible   

1 Colour Hazen <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
5 15 

IS:3025 

(Pt-4) 

2 Odour --- Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 
Agreeable Agreeable 

IS:3025 

(Pt-5) 

3 pH --- 7.68 7.68 7.29 7.58 7.41 7.75 7.75 7.08 
6.5 - 8.5 

No 

Relaxation 

IS:3025 

(Pt-11) 

4 Taste --- Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 
Agreeable Agreeable 

IS:3025 

(Pt-8) 

5 Turbidity NTU <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
1 5 

IS:3025 

(Pt-10) 

6 Total 

Dissolve 

Solid (TDS) 

mg/L 436.1 397.3 210.7 457.1 270.4 374.5 183.3 376.6 

500 2000 

IS:3025 

(Pt-16) 

7 Total 

Alkalinity 

(CaCO3) 

mg/L 154.8 160.1 104.6 142.1 115.8 139.4 98.5 117.3 

200 600 

IS:3025 

(Pt-23) 

8 Total 

Hardness(C

aCO3) 

mg/L 167.4 181.5 145.2 167.2 157.2 171.6 114.6 148.6 

200 600 

IS:3025 

(Pt-21) 

9 Chloride 

(Cl) 

mg/L 57.0 52.6 56.3 80.4 63.1 61.4 46.8 71.5 
250 1000 

IS:3025 

(Pt-32) 

10 Calcium 

(Ca) 

mg/L 42.0 41.3 42.8 38.5 46.9 47.6 34.5 43.8 
75 200 

IS:3025 

(Pt-40) 

11 Mineral Oil mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
0.5 

No 

Relaxation 

IS:3025 

(Pt-39) 

12 Sulphate 

(SO4) 

mg/L 34.0 27.7 29.8 32.3 30.9 30.9 31.6 32.3 
200 400 

IS:3025 

(Pt-24) 
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S.No. Parameter Unit GW1 GW2 GW3 GW4 GW5 GW6 GW7 GW8 

Drinking Water 

Standards / Limit 

(IS:10500 2012 ) 

Test 

Method 

      
     

Desirable  Permissible   

13 Nitrate 

(NO3) 

mg/L 0.83 0.63 0.74 1.07 0.89 1.19 0.73 0.82 
45 

No 

Relaxation 

IS:3025 

(Pt-34) 

14 Fluoride (F) mg/L 0.19 0.29 0.25 0.25 0.25 0.27 0.24 0.21 
1 1.5 

IS:3025 

(Pt-60) 

15 Iron (Fe) mg/L 0.24 0.77 0.23 0.83 0.86 0.15 0.20 0.14 
0.3 

No 

Relaxation 

IS:3025 

(Pt-53) 

16 Aluminium 

(Al) 

mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
0.03 0.2 

APHA-

3500 (B) 

17 Selenium 

(Se) 

mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
0.01 

No. 

Relaxation 

APHA-

3113 (B) 

18 Cyanide 

(Cn) 

mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
0.05 

No. 

Relaxation 

APHA-

4500 (C) 

19 Copper(Cu) mg/L 0.07 0.06 0.11 0.11 0.01 0.13 0.10 0.02 
0.05 1.5 

APHA-

3111(B) 

20 Magnesium 

(Mg) 

mg/L 20.0 25.8 23.0 29.3 30.7 32.8 13.5 22.7 
30 100 

IS:3025 

(Pt-45) 

21 Manganese(

Mn) 

mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
0.1 0.3 

APHA-

3111(B) 

22 Zinc(Zn) mg/L 0.53 0.45 0.55 0.39 0.38 0.23 0.44 0.48 
5 15 

APHA-

3111 (B) 

23 Cadmium(C

d) 

mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
0.003 

No. 

Relaxation 

APHA-

3111 (B) 

24 Lead(Pb) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
0.01 

No. 

Relaxation 

APHA-

3111 (B) 

25 Mercury(Hg

) 

mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
0.001 

No. 

Relaxation 

APHA-

3112 (B) 

26 Nickel (Ni) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
0.02 

No. 

Relaxation 

APHA-

3111 (B) 
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S.No. Parameter Unit GW1 GW2 GW3 GW4 GW5 GW6 GW7 GW8 

Drinking Water 

Standards / Limit 

(IS:10500 2012 ) 

Test 

Method 

      
     

Desirable  Permissible   

27 Arsenic(As) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
0.01 0.05 

APHA-

3500 (B) 

28 Chromium 

(Cr+6) 

mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
0.05 

No. 

Relaxation 

APHA-

3500 Cr-B 

29 Phenolic 

Compound 

(C6H5OH) 

mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

0.001 0.002 

APHA-

5530 

30 Conductivit

y (25 °C) 

mhos/c

m 

602.7 549.2 390.29 632.17 422.51 418.2 319.25 523.95 Not 

Specified 

Not 

Specified 

APHA-

2510 

31 E. Coli Coli/10

0ml 

Absent Absent Absent Absent Absent Absent Absent Absent 
Shall Not Be Detectable 

IS:1622-

1981 

32 Total 

Coliform 

MPN/1

00ml 

Absent Absent Absent Absent Absent Absent Absent Absent 
Shall Not Be Detectable 

IS:1622-

1981 

33 Temperatur

e 

°C 18.6 17.9 18.4 19.6 19.3 17.3 18.9 18.4 Not 

Specifi

ed 

Not Specified 

IS:3025 

(Pt-9) 

34 Sodium 

(Na) 

mg/L 39.2 35.4 39.62 51.7 35.98 37.38 41.0 42.14 Not 

Specifi

ed 

Not Specified 

APHA-

3500 (Na) 

35 Fecal 

Coliform 

MPN/1

00ml 

Absent Absent Absent Absent Absent Absent Absent Absent 
Shall Not Be Detectable 

APHA-

9221 
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2.13.4 Soil Environment 

Soil quality is the capacity of a specific kind of soil to function within natural or managed 

ecosystem boundaries to sustain plant and animal productivity, maintain or enhance water 

and air quality, and support human health and habitation. Soil quality reflects how well a soil 

performs the functions of maintaining biodiversity and productivity, partitioning water and 

solute flow, filtering and buffering, nutrient cycling, and providing support for plants and 

other structures. 

2.13.5 Analysis of Soil Samples 

The soil samples were examined for various physicochemical parameters, to determine the 

existing soil characteristics of the study area. 

TABLE 2-11: SOIL MONITORING LOCATIONS 

S.No. Location Distance & 

Direction 

Co-ordinate 

SQ1 Project Site -- 29° 2'6.84"N 

79°23'55.71"E 

SQ2 Under 500 meter 0.23 km, West 29° 2'10.14"N 

79°23'31.78"E 

SQ3 Agriculture land near Udaynagar 2.84 km, West 29° 1'58.35"N 

79°21'55.20"E 

SQ4 Agriculture land near Siklai Gaon 4.08 km, ENE 29° 2'37.90"N 

79°26'22.82"E 

SQ5 Agriculture land near Chhatarpur 0.93 km, SSW 29° 1'39.31"N 

79°23'14.74"E 

SQ6 Agriculture land near Govt. 

Senior Secondary School, 

Rudrapur, Jagatpura 

5.98 km, SSE 28°59'20.53"N 

79°25'48.83"E 

SQ7 Agriculture land near Jagdishpur  4.39 km, NW 29° 3'28.30"N 

79°21'27.99"E 

SQ8 Agriculture land near 

Government Primary School, 

Patharchatta 

1.69, ESE 29° 1'49.34"N 

79°24'55.22"E 
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TABLE 2-12: PHYSICOCHEMICAL CHARACTERISTICS OF SOIL 

S. 

No. 

Test Parameters Unit SQ-1 

 

SQ-2  SQ-3  SQ4 SQ5 SQ6 SQ7 SQ8 Test Method 

1.  Texture … Sandy 

Clay 

Loam 

Sandy 

Clay 

Loam 

Sandy 

Clay 

Loam 

Sandy 

Clay 

Loam 

Sandy 

Clay 

Loam 

Sandy 

Clay 

Loam 

Sandy 

Clay 

Loam 

Sandy 

Clay 

Loam 

IS:2720 (Pt-4) 

2.  Sand % 48.4 52.5 50.3 56.1 51.4 55.2 57.6 46.2 IS:2720 (Pt-4) 

3.  Silt % 28.2 30.3 31.3 10.7 18.4 14.3 15.2 23.3 IS:2720 (Pt-4) 

4.  Clay % 23.4 17.1 18.4 33.2 30.2 30.5 27.2 30.5 IS:2720 (Pt-4) 

5.  pH (1:2 

Suspension) 

.. 7.46 7.33 7.33 7.23 7.42 7.50 7.52 7.47 IS:2720 (Pt-26) 

6.  Cation Exchange 

Capacity(CEC) 

meq/100g 28.8 22.6 23.1 20.9 20.35 28.6 25.3 28.6 IS:2720 (Pt-24) 

7.  Electrical 

Conductivity (1:2) 

µmho/cm 362.25 367.5 372.7 330.75 363.3 332.85 352.8 345.45 IS:14767 

8.  Water Holding 

Capacity(WHC) 

% 33.6 36.7 22.05 29.82 30.45 23.1 30.2 32.52 IS 2720 (Part-2) 

9.  Sodium (Na) mg/kg 123.9 129.12 107.52 129.15 138.6 142.8 135.4 166.9 APHA-3125B 

10.  Calcium (Ca) mg/kg 1064.17 1102.5 1016.92 941.22 1011.7 1087.2 1084.1 1015.8 IS 2720 (Part-

23) 

11.  Magnesium (Mg) mg/kg 458.8 369.6 342.3 338.41 381.4 432.6 445.2 460.95 ETS/STP/SOIL-

08 

12.  Bulk Density g/cm3 1.62 1.40 1.41 1.31 1.60 1.49 1.55 1.911 IS 2386 (Part-4 

) 

13.  Total Nitrogen (N) mg/kg 187.1 170.94 185.6 170.8 191.83 155.7 173.46 174.72 APHA, Pt 

4500:(N) 

14.  Phosphorus (PO4) mg/kg 39.06 50.29 53.9 40.32 48.82 45.6 58.8 62.37 ETS/STP/SOIL-

19 

15.  Potassium (K ) mg/kg 297.92 296.03 235.7 264.18 232.89 201.07 197.82 207.79 APHA-3125B 
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16.  Organic Matter % 2.20 3.15 2.94 2.52 2.83 2.83 2.8 2.31 IS : 2720 (P-22) 

17.  Organic Carbon % 1.68 1.57 1.47 1.68 2.20 1.71 1.9 1.99 BS 1377 -3) 

18.  Sulphate as (SO4) mg/kg 1.89 2.1 2.73 1.31 1.73 2.62 2.6 2.52 IS:3025(P-24) 

19.  Porosity % 19.03 18.39 14.5 17.34 9.24 14.4 8.4 7.35 IS 13030 

20.  Manganese,(Mn) mg/kg 3.67 3.9 3.36 4.72 3.99 3.46 3.78 3.25 ETS/STP/SOIL-

18 

21.  Nickel,(Ni) mg/kg 1.78 1.57 1.02 1.5 0.99 1.68 0.92 1.05 ETS/STP/SOIL-

18 

22.  Zinc,(Zn) mg/kg 1.26 1.15 1.05 1.36 1.57 1.89 1.68 1.47 ETS/STP/SOIL-

18 

23.  Lead,(Pb) mg/kg 2.20 1.68 1.89 1.73 1.26 2.62 1.78 1.89 ETS/STP/SOIL-

18 
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2.13.6 Ecology & Biodiversity: 

TABLE 2-13: LIST OF SAMPLING LOCATION SELECTED FOR STUDY OF BIOLOGICAL 

ENVIRONMENT 

Code Name of the Locations Distance from 

Plant Site (Km) 

Direction w.r.t. 

Proposed Plant Site 

Terrestrial Locations 
TE-1 Plant site - - 

TE-2 Vegetation near Agricultural 

University-Panthnagar 

8.3 ESE 

TE-3 Vegetation near Dineshpur 7.3 WNW 

TE-4 Vegetation near Pratappur 9.6 SE 

TE-5 Vegetation near Rudrapur 6.5 S 

Aquatic Ecological Locations   
AE-1 Haripura reservoir   8.4 NNW 

AE-2 Hatyari nadi near Sanjayvan 0.9 NNE 

 
General Ecology of the study Area 

Shorea robusta (Sal) is a predominant species along with Tectona grandis (Saguan/Segwan/Teak) in 

the forest blocks, over the years habitat fragmentation is due to anthropogenic interference, patches of 

reserve forest blocks are fragmented. 

TABLE 2-14: FLORA IN PLANT SITE   

Sr.No Scientific name Family Common Name 

Trees    

1 Shorea robusta Dipterocarpaceae Sal 

2 Morus alba Moraceae Tut/White Mulberry 

3 Tectona grandis Verbenaceae Teak/Segwan 

Shrubs    

4 Lantana camara Verbenaceae Lantana 

5 Calotropis  gigantea Asclepiadaceae Milkweed/Arkha 

Grasses    

6 Heteropogon contortus Poaceae Khad Grass 

7 Cynodon dactylon Poaceae Bermuda grass 

8 Cyperus rotundus Poaceae Nut grass 

Herbs    

9 Euphorbia hirta Euphorbhiaceae Dudhi 

10 Tridax procumbens Asteraceae Mexican daisy 

11 Mimosa pudica Mimosaceae Lajwanthi 

 

TABLE 2-15: FAUNA IN THE PLANT SITE 

Sr. No. Scientific Name Common Name Conservation as  

per WPA (1972) 

Aves –Birds 

1   Streptopelia decaocto Eurasian Collared Dove Sch-IV 

2 Corvus splendens House crow Sch-IV 

3 Centropus sinensis Crow pheasant Sch-IV 

4 Dicrurus macrocercus Black Drongo Sch-IV  



EMP Report   

28 
 

5 Bubulcus ibis Cattle egret Sch-IV  

6 Columba livia Blue Rock-Pigeon Sch-IV  

7 Passer domesticus   House Sparrow Sch-IV  

8 Apus affinis    House Swift   Sch-IV  

9 Pyconotus cafer   Red-Vented Bulbul Sch-IV  

10 Nectarina asiatica   Purple Sunbird   Sch-IV  

Reptiles 

11 Calotes versicolor  Garden Lizard Sch-IV 

Mammals 

12 Funambulus palmarum Three striped palm squirrel Sch-IV 

13 Martes flavigula Yellow Throated Marten   Sch-II 

 Insects 
14 Paplio demoleus   Lime Butterfly Sch-IV 

15 Euploea core   Common Crow Butterfly Sch-IV 
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2.14  SOCIO-ECONOMIC ENVIRONMENT 

Socio-economic survey tools provide a means of improving understanding of local resource 

management systems, resource use and the relative importance of resources for households 

and villages. 

2.14.1 Demographic structure of the study area 

The demographic and socio-economic conditions prevailing in the 10 km radius was studied. 

Study area falls in Kiccha and Gadarpur Tehsils of Udham Singh Nagar district and Haldwani 

Tehsil of Nainital district of Uttarakhand and Bilaspur Tehesil of Rampur district of Uttar 

Pradesh. The socio-economic data forms thebasis for developing a suitable Corporate Social 

Responsibility (CSR) plan to address the needs of the population.  

As per the 2001 census the total population of the study area is 186653. The population 

reported as per the 2011 census is 246548. Overall around 32.09% more decennial growth is 

reported in the study area. The growth rate of population in the study area comparatively 

reported more than the state growth rate. Uttarakhand state decennial growth is 18.81%. The 

reason for very highest growth rate is due to in migration of population to Rudrapur urban 

area and its surrounding locations from the nearby districts of Uttarakhand, Uttar Pradesh and 

Bihar states. The State Infrastructure and Industrial Development Corporation of Uttarakhand 

Limited - SIIDCUL industrial area has more than 500 manufacturing units in Pantnagar area 

and it is a hub of employment opportunities in the Uttarakhand state as well. 
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TABLE 2-16: DISTRIBUTION OF POPULATION 

Sr. No. Particulars 0 to 3 km 3 to 7 km 7 to 10 km 0 to 3 km 3 to 7 km 7 to 10 km 

  2011 Census 2001 Census 

1 Total households 1285 26168 20493 1136 11577 21321 

2 Total population 6256 136744 103548 5823 65382 115448 

3 Male population 3418 72098 53959 3134 34487 62514 

4 Female population 2838 64646 49589 2689 30895 52934 

5 Total population 0 to 6 years 828 20367 13827 871 11997 18987 

6 Male :population 0 to 6 years 441 10675 7128 443 6306 10061 

7 Female population 0 to 6 years 387 9692 6699 428 5691 8925 

8 % of 0 to 6 years population 13.24 14.89 13.35 14.96 18.35 16.45 

9 Ave HH size 4.87 5.23 5.05 5.13 5.65 5.41 

10 % of males to the total population 54.64 52.72 52.11 53.82 52.75 54.15 

11 % of females to the total population 45.36 47.28 47.89 46.18 47.25 45.85 

12 Total above 7 Years population 5428 116377 89721 4952 53385 96462 

13 Child sex ratio (No of female 

children per 1000 Male children) 

878 908 940 966 902 887 

14 Male population (excluding 0 to 6  

years) 

2977 61423 46831 2691 28181 52452 

15 Female population (excluding 0 to 

6 years) 

2451 54954 42890 2261 25204 4400 

16 Sex ratio (No of females per 1000  

males excluding 0 to 6 years) 

823 895 916 840 894 839 

17 Density 268 1431 698 249 684 778 

Source: District Census Hand Book –2011
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2.15 TRAFFIC SURVEY  

Present Traffic Scenario  

Traffic density was monitored on Rudrapur - Haldwani Road passing through around 0.50 

kms in East direction from the project site under three different vehicle categories i.e., Heavy, 

Medium and Light. The heavy vehicles included trucks, buses, cranes etc. The medium 

vehicles included mini buses, matadors etc. while cars, jeeps and auto rickshaws were 

considered under the light vehicles category. A separate two-wheeler category has also been 

prepared.  The data were recorded once for a day in the month of May, 2024 for continuous 

24 hours in a day. The relevant account has been gathered in Table 2-17. 

TABLE 2-17: HOURLY OBSERVATION OF TRAFFIC ON RUDRAPUR-HALDWANI 

ROAD NEAR THE PROJECT SITE 

Hour Heavy Medium Light Two-Wheelers Total 

0600-0700 6 28 6 17 57 

0700-0800 12 20 17 42 91 

0800-0900 18 15 51 75 159 

0900-1000 22 30 39 108 199 

1000-1100 44 68 60 240 412 

1100-1200 40 17 27 51 135 

1200-1300 38 21 17 41 117 

1300-1400 32 20 11 35 98 

1400-1500 34 22 138 40 234 

1500-1600 23 39 15 39 116 

1600-1700 54 33 33 62 182 

1700-1800 34 23 63 78 198 

1800-1900 42 22 50 170 284 

1900-2000 22 14 27 48 111 

2000-2100 34 16 29 34 113 

2100-2200 26 14 20 40 100 

2200-2300 22 12 12 24 70 

2300-0000 10 11 26 10 57 

0000-0100 8 8 18 2 36 

0100-0200 0 0 0 0 0 

0200-0300 0 0 0 0 0 

0300-0400 0 0 0 0 0 

0400-0500 0 2 0 8 10 

0500-0600 0 8 5 10 23 

 Total 521 443 664 1174 2802 
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FIGURE 2-5: POINT OF TRAFFIC SURVEY 
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3 ANTICIPATED ENVIRONMENTAL IMPACTS & 

MITIGATION MEASURES 
 

3.1 INTRODUCTION 

This chapter presents the identification and evaluation of various potential impacts caused by 

the project on the surroundings, as well as mitigation measures for each of them.  

3.2 SUMMARY OF ANTICIPATED ENVIRONMENTAL IMPACTS AND 

MITIGATION MEASURES 

 

Discipline Potential 

Negative Impacts 

Probable 

Source 

Mitigation 

Measures 

Remarks 

Operational Impact 

Water Quality Water quality will 

not be impacted 

due to the 

proposed 

expansion project 

as there will not 

be any additional 

trade effluents 

generation 

Discharge from 

various plant units 

and other 

auxiliary units 

Adequate 

treatment 

facilities provided 

so that the treated 

effluents conform 

to the regulatory 

standards. 

No water will be 

discharged to 

surface water 

body except in 

rainy season, 

when treated 

wastewater cannot 

be used in 

plantation and 

other activities. 

The reuse of 

treated 

wastewater will 

help 

in conserving the 

fresh water 

resources. 

Air Quality Increase in  PM, 

Fugitive 

emissions. 

The sources of 

air pollutants 

are: 

Off gases from 

furnaces; 

Fumes from 

furnace tap 

holes; 

NOx from silver 

electrolysis 

section; 

Dust collection 

system; and 

Emissions of DG 

set (emergency). 

In the silver plant, 

pyro section 

(Cupel furnace 

and Noble 

furnace), there 

may be 

occasional 

fugitive emissions 

from the furnace 

tap holes & 

launders. To 

ensure the good 

operating & 

working 

condition, 

well designed 

hygiene 

The resultant air 

quality will 

conform 

to the stipulated 

standards. 
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ventilation system 

is provided. 

 

Scrubber system 

with double 

stage absorption 

towers for NOx 

and emissions 

discharged 

through the 30 m 

stack to 

ensure better 

dispersion; 

Noise Levels Increase in noise 

levels in the plant 

area. 

Equipment in 

main plant and 

auxiliaries. 

Equipment will be 

designed to 

conform to noise 

levels 

prescribed by 

regulatory 

agencies. 

Provision of green 

belt 

and plantation 

would further 

help in 

attenuating noise. 

Employees 

working 

in high noise 

areas 

would be 

provided 

earplugs/ 

earmuffs 

as protective 

device. 

Demography  

and Socio- 

Economics 

Strain on existing  

amenities like  

housing, water  

sources and  

sanitation, 

medical  

and infrastructure  

facilities. 

Influx of people  

of proposed  

expansion of  

silver plant    

employees as  

well as  

contractor's  

employees/  

labourers. 

The existing 

manpower for the  

operational phase 

of silver plant  

of 600 TPA is 

about 100 people  

and will be 

utilized after  the  

proposed 

expansion of 

silver  

plant  

  

No significant 

impact is  

envisaged as 

sufficient  

additional 

facilities are 

already  

provided by the 

project  

proponent. 

Overall socio- 

economic status 

of  

the area is 

expected  

to improve  

considerably.   

Storm Water  

Control 

Impact on water  

resources 

Rain water Treat storm water 

discharges  

from site. 

Separate storm  

water drains are  

already developed  

and ensure 

discharge  
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of 

uncontaminated  

run-off water 

during  

rainy season.  

  

The collected run-

off  

water from the  

drains will be 

used  

for rainwater  

harvesting within 

the  

plant premises.  

  

The same will be  

implemented after  

the expansion 

also. 

Fire & 

Safety 

Accidents and 

disasters related 

to 

fire & safety 

Chemical and 

fuel storages 

Disaster 

Management Plan 

(DMP) has been 

prepared 

On-site and Off-

site 

Emergency plan 

will 

be implemented 

during any 

disaster. 

 

3.2.1 Ambient Air Quality Modelling 

 

TABLE 3-1: SOURCES OF EMISSIONS 

S.N

o. Stack  

Dia at 

Top,m 

Flue 

Gas 

Velocit

y, m/s 

Temp, 

0C 

Flow 

Rate, 

Nm3/s

ec 

Stack 

Heig

ht, m 

PM, 

mg/N

m3 

Nox, 

mg/N

m3 

SO2, 

mg/N

m3 

1 DG-1 1.1 18.4 289 9.116 50 48.6 213.7 32.9 

2 DG-2 1.1 17.8 276 9.028 50 49.5 235.1 40.8 

3 Furnace-1 1.2 5.8 94 5.237 30 20.4 37.5 9.8 

4 Lead Plant 1.3 8.2 68 9.352 40 24.2 60.8 11.6 

5 Furnace-2 1.2 4.9 78 4.626 30 17 47.2 6.4 

6 

Process-

Furnace 1.6 5.2 74 8.828 40 20.2 68.5 13.7 

7 

NOx 

Scrubber 1.1 4.2 69 3.420 30 25.3 50.4 19.7 

 

3.2.2 Dispersion Modelling 

Model Selection 
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The plant operation will emit gaseous pollutants through stacks, which have the potential to 

deteriorate the air quality of the area. In order to evaluate the impact on ambient air quality 

due to such releases, the ground level concentrations (GLCs) as a result of the plant emissions 

have been evaluated through mathematical modelling using computer aided techniques. 

The computation has been made applying Lakes Environment Aermod View model 10.0.1, 

which is most widely used and also recommended by CPCB (PROBES/70/1997-98). The 

model is based on some assumption such as steady state conditions, continuous homogeneous 

flow, inert passive pollutants, no ground absorption and a Gaussian distribution of the plume 

in both horizontal and vertical planes. 

3.2.3 Data Retirement 

The stack and emission data, as presented in Tables–4.1 have been used as inputs to the 

model. The prediction of GLCs and corresponding impact have been made for the emission 

figures mentioned therein. 

The hourly meteorological data like ambient temperature, wind speed and wind direction 

used for air quality modelling have been taken through continuous on-site monitoring during 

(15th March, 2024 – 15th June 2024) representing the Pre-Monsoon season. 

The hourly occurrence of various atmospheric stability classes has been determined from the 

on-site hourly wind speed and cloud cover data using the insolation-based stability 

classification. 

The Mixing Height data were taken from one of the published documents i.e., “Spatial 

Distribution of Hourly Mixing Depth over Indian Region” of R. N. Gupta, applicable for 

project site. 

3.2.4 Modelling Methodology and Procedure 

Assumptions 

• Source of emission is continuous and at steady state.  

• Predictions have been carried out to estimate concentration values over radial distance 

of 10 km around the sources. 

• 10km x 10 km Cartesian receptor network has been considered. 

• Emission rates from the sources were considered as constant during the entire period. 

• The ground level concentrations computed were as in basis without any consideration 

of decay coefficient. 

• Calm winds recorded during the study period were also taken into consideration. 
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• 24-hour mean meteorological data, extracted from the meteorological data collected 

during the study period as per guidelines of IMD/CPCB has been used to compute the 

mean ground level concentrations to study the impact of proposed activity. 

• The mathematical equations used for the dispersion modelling assumes that the earth 

surface acts as a perfect reflector of plume and physico-chemical processes such as 

dry and wet deposition and chemical transformation of pollutants are negligible.  

• Washout by rain is not considered. 

Calculation of Emission Rate  

An emissions factor is a representative value that attempts to relate the quantity of a pollutant 

released to the atmosphere with an activity associated with the release of that pollutant. The 

general equation for emissions estimation is:  

E = A x EF x (1- ER/100) 

Where;E = emissions in (gm/sec); A = activity rate (Tonnes/Hr); EF = emission factor 

(Kg/Tonnes), and ER = Overall emission reduction efficiency, % 

3.2.5 Modelling Results 

Processing of Collected Raw Data 

The meteorological data collected from the site for the period of March-May 2024 was 

processed and analyzed by the software RAMMET View of Lakes Environment. The 

processed data was run in the WRPLOT View to generate the windrose diagram shown in 

Figure 4.1.  
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FIGURE 3-1: WINDROSE DIAGRAM 

1. The pre-dominant wind direction is East. Most of the times pollutant will get spread 

over in the West region. 

2. The mean wind speed is very low i.e. 3.15 m/s. However, 1.49 % wind below 0.5 m/s 

is reported during the monitoring period. 
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TABLE 3-2: METEOROLOGICAL DATA (MARCH-MAY 2024): 

Parameters  Min Max Mean 

Temp, C 10.2 36.5 22.5 

RH 29 65 38 

Wind Speed, m/s 0.5 11.1 3.15 

Solar radiation, w/m2 5000 5500 5200 

Wind Direction: From East 

Rainfall: No of rainy days 0, Rainfall 0, Annual Rainfall: 1296.85 mm 

3.2.6 Prediction of GLCs 

The air pollution prediction from the plant has been done for the pollutants usually modelled 

for Furnaces. It can be easily said that as the plant is going for expansion, its emissions will 

be increased in comparison to the existing scenario. To predict the emissions in the 

surrounding areas, modelling for PM and SO2/NOx has been carried out. 
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FIGURE 3-2: PM ISOPLETH 
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FIGURE 3-3: SO2 ISOPLETH 
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FIGURE 3-4: NOX ISOPLETH 

It may also be noted that the modelling results depict the worst-case scenario as washout due 

to rain has not been considered and deposition on other forms of structures as buildings, trees 

etc. have not been considered. Thus, the pollutant concentrations are expected to be relatively 

lower than the predicted value. 
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3.2.7 Impact due to transportation of raw materials and finished products  

Presently, the background traffic in the project area is primarily due to movement from traffic 

plying on the Rudrapur-Haldwani Road in the vicinity of the site (about 0.5 km from the 

project site in East). During the operation phase of the proposed project, movement of goods’ 

vehicles and loading and unloading operations may contribute to traffic congestion and air 

emission. But, with advanced and stringent traffic management system within the project site, 

scope for such congestion and emission will be minimized. The layout of the proposed 

project has generous area, earmarked for greenery development. This will act as effective 

media for arresting the emissions within the project site. The estimated quantity of raw 

materials, solid waste & products of total project is as follows: 

TABLE 3-3: NO OF TRUCKS REQUIRED FOR TRANSPORTATION OF RAW MATERIAL AND 

FINISHED PRODUCT 

S.No. Details Quantity Unit 

Quantity of Product to be Transported 

1 Final Product 1120 TPA 

2 Average Operating days 300 days 

3 Final Product 3.73 Tons/day 

4 Capacity of Truck 10 Tons 

5 Total No of Trucks per day (A) 1 Trucks/day 

Quantity of Raw Material to be Transported 

6 Anode Slime/Dore Silver/HGM 10000 TPA 

7 Total Raw Material 33.33 Tons/day 

8 Total No of Trucks per day (Receive) (B) 4 Trucks/day 

9 Total No of Trucks (A+B) 5 Trucks /day 

Waste to be Transported 

10 Trucks for Waste Transportation (C) 1 Trucks/day 

11 Total No of Trucks (A+B+C) 6 Trucks/day 

 

3.2.8 Impact on Level of Service of the Rudrapur-Haldwani Road 

To analyse the Level of Service on the Rudrapur-Haldwani Road, PCUs for the traffic 

observed on Rudrapur-Haldwani Road during the study period and increment in PCU due to 

the project operations is calculated as follows (source IRC:106-1990): 
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TABLE 3-4: CALCULATION OF PCUS FOR THE EXISTING AND PROJECT OPERATIONAL 

SCENARIO 

S.No. Vehicles No./day Eq PCU Factor 

(IRC:106-1990) 

PCUs/day 

Existing Traffic Scenario 

1 Heavy Vehicles 521 2.2 1146.2 

2 Medium Vehicles 443 1.4 620.2 

3 Light Vehicles 664 1.0 664 

4 Two Wheelers 1174 0.5 587 

Total 3017.4 

Increment in Traffic due to the Project 

1 Two Wheelers 

(Manpower) 

140 0.5 70 

2 Trucks per day 6 2.2 8.8 

Total 78.8 

 

Observation and Inference 

In order to calculate the Level of Service, Peak Hourly Volume is calculated from the 24-hr 

observation on the Rudrapur-Haldwani Road.  

TABLE 3-5: PEAK HOURLY TRAFFIC 

 

S.No. Vehicles No./hr Eq PCU Factor 

(IRC:106-1990) 

PCUs/hr 

Peak Hourly Traffic Scenario 

1 Heavy Vehicles 44 2.2 96.8 

2 Medium Vehicles 68 1.4 95.2 

3 Light Vehicles 60 1.0 60 

4 Two Wheelers 240 0.5 120 

Total 372 

Increment in Traffic due to the Project  

1 Two Wheelers 

(Manpower)/ hr 

140 0.5 70 

2 Trucks /hr 6 2.2 13.2 

Total 83.2 
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Since the Rudrapur-Haldwani road near the project site is a Two-lane two-way road but near 

the project site it has side roads, bus stops; hence the section of road is considered as Sub-

arterials as per IRC 106-1990 and the Capacity of the road is taken as 1200 PCUs/hr. 

TABLE 3-6: CALCULATION OF V/C RATIO  

S.No. Scenario Volume (V) Capacity (C) V/C 

1 Existing 372 1200 0.31 

2 Proposed Operations 455.2 1200 0.38 

 

The Level of Service criteria based on V/C ratio for the Mid-block section has been adopted 

from Highway Capacity Manual and it has been referenced in various literatures i.e. Design 

Service Volume, Capacity, Level of Service Calculation and Forecasting for a Semi-urban 

City by Singh & Saraswat (Revue d'Intelligence Artificielle, Vol 33, No 2, April 2019, pp 

139-143); and Lecture Notes of Chapter 21. Capacity and Level of Service LOS by Dr. Tom 

V. Mathew, IIT Bombay Feb 19 2014 for Transportation Systems Engineering. 

TABLE 3-7: DESCRIPTION OF LEVEL OF SERVICE 

S.No. LOS Description V/C 

1 A Free flow conditions with unimpeded maneuverability. 

Stopped delay at signalized intersection is minimum.  

/ High level of physical and psychological comfort. 

0.0-0.60 

2 B Reasonably unimpeded operations with slightly restricted 

maneuverability. Stopped delays are not bothersome  

/ Reasonable level of physical and psychological comfort. 

0.61-0.70 

3 C Stable operations with somewhat more restrictions in making 

mid-block lane changes than LOS B. Motorists will 

experience appreciable tension while driving  

/ Local deterioration possible with blockages 

0.71-0.80 

4 D Approaching unstable operations where small increases in 

volume produce substantial increase in delay and decreases in 

speed. 

/ Non-recoverable local disruptions 

0.81-0.90 

5 E Operations with significant intersection approach delays and 

low average speeds. 

0.91-1.00 
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/ Minor disturbances resulting breakdown 

6 F Operations with extremely low speeds caused by intersection 

congestion, high delay and adverse signal progression. 

/ Breakdown of flow capacity drops 

Greater 

Than 1.00 

 

It can easily be inferred by crosschecking the values of V/C given in Table 5 with the 

Standards of LoS given in Table 6 that Level of Service on the Rudrapur-Haldwani Road in 

the existing scenario and in the project operational scenario will be of Category A i.e. Free 

flow conditions with unimpeded maneuverability. Stopped delay at signalized intersection is 

minimum.  

3.2.9 Impact on Air Quality due to Traffic arising from the Project related Vehicular 

Activities 

The emission of CO, HC, NOx and PM from the trucks/bikes has been calculated for the total 

project, based on the emission factor in gm/km of Trucks / Trailer / Bus (Source: Central 

Pollution Control Board) Table 2-23: 

TABLE 3-8: EMISSION FACTORS (GM/KM) (SOURCE: CPCB) 

Vehicle  CO HC NOx PM 

Trucks (BS-IV) 1.5 0.96 3.5 0.02 

Two-Wheelers 

(BS-III) 

1.0 0.5 0.5 -- 

 

TABLE 3-9: HOURLY EMISSION OF POLLUTANTS 

S.No. Pollutant Emissions from Truck 

(gm/km) 

Emission from Two-

Wheelers (gm/km) 

Total 

(gm/km) 

1 CO 9.0 140 149 

2 HC 5.76 70 75.76 

3 NOx 21.0 70 91.0 

4 PM 0.12 - 0.12 

 

There will be some impact on the surrounding environment due to CO and NOx emissions. 

The impact due to the emissions of other pollutants will be insignificant. This quantum 

spread over the whole day is considered low and shall not make significant impact on the 

transportation route on the road. 
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Mitigation Measures 

Fully tarpaulin covered trucks will be used for transporting raw materials, solid waste & 

products to avoid dust pollution. 

PUC Certified vehicles will be deployed on the roads. The employes will be encouraged for 

regular maintenance of their vehicles. 

Every vehicle entering the factory premised will be checked for PUC certificate on regular 

basis. If found not-PUC certified, the vehicles will not be allowed in the factory. 

It would be ensured that all the vehicles plying in the working zone are properly tuned and 

maintained to keep emissions within the permissible limits. At loading and unloading points, 

arrangement for water sprinkling will be made so that dust generation during transportation 

of materials will be minimized further.  

All the internal roads within the plant shall be metalled; hence dust arising from the internal 

roads shall be insignificant. The greenbelt development shall further help in reduction in 

fugitive emissions. 
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4 ENVIRONMENTAL MANAGEMENT PLAN 

4.1 INTRODUCTION 

An environmental management plan (EMP) is the key to ensuring a safe and clean 

environment. The desired results from the environmental mitigation measures proposed in the 

project may not be obtained without a management plan to assure their proper 

implementation and function. The EMP envisages plans for the proper implementation of 

mitigation measures to reduce the adverse impacts arising from the project activities. This 

chapter includes the following aspects: 

❖ Pollution control/mitigation measures for abatement of the undesirable impacts caused during 

the operation phase. 

❖ Details of management plans (Greenbelt development plan, Waste management plan etc.) 

❖ Institutional set up identified/recommended for implementation of the EMP. 

❖ Post project environmental monitoring programme to be undertaken. 

❖ Pursuing for funds allocation and expending the same for EMP. 

4.2 PROPOSED ENVIRONMENTAL MITIGATION MEASURES 

The environmental impact due to the project activity are Air, Noise & Vibration, Water, 

Land, Biological (Flora & Fauna), Socio Economic and Occupational Health & Safety. The 

major impacts due to different project activities and their mitigation measures for operation 

phases are given in Table 4-1 below- 

TABLE 4-1: PROPOSED MITIGATION MEASURES TO BE IMPLEMENTED DURING OPERATION 

PHASE 

Mitigation Measures 

Proposed 

Responsibility for 

Implementation 

Targets to Achieve Risks and 

Consequence of 

Failure, if any 

Air Environment 

Air quality due to the 

proposed project may 

lead minor 

increase in the air 

pollution as best in 

class dust control 

management systems 

will be adopted. 

 

Bag filters (~99.95%) 

to collect the PM 

before 

discharge of off gases 

from furnaces to 

atmosphere. 

 

Hygiene ventilation 

HZL Wider dispersion of 

emitted air pollutants 

Fugitive emissions 
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system with bag filters 

for effective 

collection of fugitives 

from furnaces. 

 

Scrubber system with 

double stage absorption 

towers 

for NOx and emissions 

discharged through the 

30m 

stack to ensure better 

dispersion. 

Water Environment 

Water quality will not 

be impacted due to the 

proposed 

expansion project as 

there will not be any 

additional trade 

effluents generation 

 

The domestic 

wastewater is treated in 

existing STP with 

FAB technology. The 

same practice will 

followed after 

expansion 

HZL Removal of suspended 

solids, oil and 

grease and organic 

matter to conform to 

regulatory standards 

for discharge of 

effluents into inland 

surface water 

Increase in 

concentration of 

pollutants especially 

biological 

parameters. 

Noise Environment 

Provision of acoustic 

enclosures/ barriers/ 

shields to 

reduce noise 

HZL Attenuation of noise in 

source receptor 

pathway 

Increase in ambient 

noise levels 

Provision of personal 

protective equipment 

like ear 

plugs and ear muffs 

HZL Protection of sensitive 

receptor 

Health impact on 

workers in high 

noise areas 

Solid Waste Management 

Domestic solid waste HZL Environmentally safe 

disposal of municipal 

waste from township 

Air and water 

pollution, spread of 

disease vectors 

Hazardous waste HZL No disposable process 

waste generation 

from the operation; 

hence no onsite 

disposal of solid waste 

- 

Others 

Afforestation and 

greenbelt development 

HZL Ecological 

improvement 

Attenuation of air 

pollutants (PM, SO2 

and 

NOx) and  noise in 

Reduction in aesthetics 

and living 

space. Higher 

pollutants in the 

ambient air. 
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source receptor 

pathway 

Disaster management 

plan 

HZL Safety Increased risk of fire 

and explosion 

 
 

4.3 Implementation Schedule of Mitigation Measures 

The mitigation measures suggested as above and in Chapter-4 shall be implemented so as to 

reduce the impact on environment due to the operations of the proposed expansion project. In 

order to facilitate easy implementation of mitigation measures, the priority of implementation 

is given in Table-4-2. 

 

TABLE 4-2: IMPLEMENTATION SCHEDULE 

Sr. No.  Recommendations  Time Requirement Schedule 

1 Air pollution control 

measures 

Before commissioning 

of respective 

units 

Immediate 

2 Water pollution control 

measures 

Before commissioning 

of the plant, 

existing STP and ETP 

will be sufficient 

- 

3 Noise control measures Along with the 

commissioning of the 

plant 

Immediate 

4 Ecological preservation and 

up gradation 

Stage wise 

implementation 

Immediate & 

Progressive 
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4.4 ENVIRONMENT MANAGEMENT POLICY & ENVIRONMENT 

COMMITTEE 

HZL has a well laid down Environment policy (HSE Policy) approved by its Board of 

Directors, with organized HSE teams at all sites to meet the various national and international 

requirements. In order to properly manage its activities for environmental protection, an 

‘Environment Management Division’ was set up. The EMD at various levels and locations 

has experts in the fields of Environmental Engineering, Environmental Science, Environment 

Management, Wastewater Treatment and Horticulture. EMD involves in implementation of 

all necessary measures to protect environment in the environs of its various units in India. 

Each unit has separate well-equipped environmental cell, which regularly monitors various 

environmental parameters in and around the units.  Environmental incidents reporting is in 

place through SAP-EHS Module. Well defined Standard Operating Procedures (SOPs) are in 

place as part of Environment policy. Any infringement/ deviation/ violation of the 

environmental norms/ condition are being reviewed in the monthly sustainability review 

meetings chaired by CEO. The environment management cell is shown in Figure-10.1. 
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❖ The cases of violations/non-compliances of Environment or Forest Laws, if any, shall be 

reported to the Board of Directors through EHS Manager and shall identify designate 

responsible person for ensuring compliance with the Environmental Laws and Regulations. 

❖ Comply with all relevant environmental laws and regulations to minimize risks to health, 

safety and the environment. 

❖ Work with local government, regulatory authorities and communities to ensure safe handling, 

use and disposal of all materials, resources and products. 

The main aims under the said policy are: 

❖ Effectively manage, monitor, improve and communicate the environmental performance. 

❖ Take all reasonable steps to prevent pollution. 

❖ Set realistic and measurable objectives and targets for continual improvement of the 

environmental performance. 

❖ Ensure that all employees and contractors are trained to understand their environmental 

responsibilities and create an environment that adheres to the Company’s Policies, procedures 

and applicable regulations. 

❖ Hold leadership accountable for good environment performance of our operations and 

projects. Inherent in that accountability will be the commitment of management to provide 

resources and successfully create an appropriate environment. 

❖ Comply fully with all relevant legal requirements, codes of practice and regulations. 

❖ Reduce, recycle and reuse natural resources. 

❖ Minimize waste and increase recycling within the framework of waste management 

procedures. 

❖ Identify and manage environmental risks and hazards. 

❖ The project proponent shall regularly review this policy and ensure that corrective and 

preventative actions are taken in order to ensure continual improvement. 

❖ To treat all the pollutants viz. liquid and gaseous, which contribute to the degradation of the 

environment, with appropriate technologies. 

❖ To comply with all regulations stipulated by the Central / State Pollution Control Boards 

related to air emissions and liquid effluent discharge as per air and water pollution control 

laws. 

❖ To handle hazardous wastes as per the Hazardous Waste, Hazardous & Other Wastes Rules, 

2016 under the Environment (Protection) Act, 1986 

❖ To encourage support and conduct developmental work for the purpose of achieving 

environmental standards and to improve the methods of environmental management. 

❖ The system of reporting of Non-conformances/ violation of any Environmental Law/Policy 

will be as per the management system. 
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❖ To comply with the submission of compliance to EC report to the Authorities. 

4.4.1 Environmental Management Cost 

The monitoring and evaluation process will require additional and at times, extensive surveys 

and primary data collection, either to establish the baseline or to measure changes. In order to 

respond to evolving management needs, a contingency budget will be required. The cost 

required for the environmental monitoring plan for the proposed expansion is given in below 

table:  

This is environment Management Plan budget; monitoring budget will be much lower. Pl 

include continuous online monitoring of stack. 

 

 

TABLE 4-1 BUDGET FOR ENVIRONMENTAL MONITORING PLAN 

Sr. No. Particulars Existing Cost  

(Rs in Lakhs)  

Proposed 

Cost 

(Rs in Lakhs) 

Total Cost  

(Rs in  

Lakhs) 

1. Dust control management 

(Cooling 

duct, bag filters & stack) 

70 60 

130 

2. Hygiene ventilation 

system & NOx 

scrubbing system 

50 40 

90 

3. Water treatment plant & 

storm 

water pond management 

20 10 

30 

4. Mechanical road sweeper 20 10 30 

5. Plantation/Green belt 

development 

and drip irrigation system 

10 30 

40 

6. Different environmental 

monitoring 

equipment & Automation 

15 20 

35 

7. Water hydrant system 10 20 30 

8. Environment awareness 

programs 
5 10 

15 

 Grand Total (Rs. in 

Lakhs) 
200 200 

400 

Source: Project Report Hindustan Zinc Limited (HZL) 

 

 

 

 



EMP Report   

54 
 

5 DISCLOSURE OF CONSULTANTS 

Declaration by Experts contributing to the Final EMP report for M/S Hindustan Zinc Limited. The 

one month baseline data used in the report was collected in Pre- Monsoon (1st April 2024 to 30th April 

2024) by our empanelled lab Enviro Tech Services. 

5.1 Brief profile of REPL is as given below 

Director Mr. Manish Kumar  

Name of the Consultant Rian Enviro Pvt. Ltd.  

Address  Mangal Market Patna -800014 

5.2 Personnel involved in the preparation of Final EIA/EMP report are stated below 

Accreditation Certificate of the Consultant Engaged: 

EIA coordinator: Assistant EIA coordinator: Date 

Name: - Muzaffar Ahmad  Name:  Bhuwan Bhaskar 

 

 

18/07/2024 

 

 

 

Functional Area Experts: 

S. 

No. 

Functional 

Area 
Name of the experts 

Involvement 

Period and Task 

Signature 

1. WP 
Bhuwan Bhaskar 

(WP) 

Estimating water requirements 

based on population, suggesting 

wastewater treatment/disposal 

schemes and developed the plan 

for rain water harvesting. 

 

 

 

2. AP 
Muzaffar Ahmad 

 

Collected the ambient air data 

through secondary sources and 

suggested Air pollution control 

measures during both phases of 

project. 

 

3. LU Debarati Ghosh 

Development of landuse maps of 

study area using GIS / related 

tools, site visit for ground reality 

survey, finalization of landuse 

maps, and contribution to EIA 

documentation.  

 

4. Geo 

Mohan Shriram 

Bhagwat 

Collection of secondary data as 

well as drafting of report with 

respect to Geological Aspect.  

5. HG 

Collection of secondary data as 

well as drafting of report with 

respect to Hydro-geological 

condition in around the study. 
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S. 

No. 

Functional 

Area 
Name of the experts 

Involvement 

Period and Task 

Signature 

6. SW Sumit Verma 

Inventory of Municipal Solid 

Waste, suggesting treatment 

options viz; organic waste 

convertor technology. 

 

7. 
AP and 

AQ 

Vishal Duggal 

(AQ) 

Collected the meteorological data 

and AAQ data through secondary 

sources, predicted impacts on air 

quality using suitable AQ model 

and suggested air pollution control 

measures  

 

8. SC 
Mrs. Nimisha 

Vatsyayan 

Proposing the soil management 

practices during construction and 

operation phase of project.   

 

9. EB 
Neha Kumari 

 

Generating the ground truthing 

ecological assessment with 

secondary data from different 

departments, earmarking rare and 

endangered species. 
 

10. SE Manish Kumar 

Collected the primary and 

Secondary data, livestock 

inventory/ impacts, identified 

village-wise amenities/ needs. 

 

11. RH Kailash Nath Sharma 

Identification of hazards materials, 

Fire accidents from Diesel storage 

and lethality damages, DMP and 

EPP for onsite & offsite were 

provided             

12. HW Muzaffar Ahmad 

Identification of waste generated 

from the industry, studying 

adequacy of mitigation measures 

for management of hazardous 

waste.  

 

13. 
Noise 

 
Bhuwan Bhaskar 

Collected the ambient noise data 

through secondary sources and 

suggested Noise pollution control 

measures during both phases of 

project         
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Annexure I 

Copy of CTE/CTO 

 

 

 

 

 

 

 

 

 

 

 





















 

 

 

 

 

 

 

 

 

 

 

Annexure II 

EC Letter 

 

 

 

 

 

 

 

 

 

 

 











 

 

 

 

 

 

 

 

 

 

 

Annexure III 

DFO Letter 

 

 

 

 

 

 

 

 

 

 

 



Scanned by CamScanner



 

 

 

 

 

 

 

 

 

 

Annexure IV 

SIDCUL Letter (interstate boundary) 
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Annexure V 

Ground water NOC 

 

 

 

 

 

 

 

 

 

 

 



  Project Name: Hindustan Zinc Ltd.

  Project Address: Plot No. 2 And 3, Sector-14, Iie, Pantnagar, Uddham Singh Nagar, Uttarakhand

  Town: Rudrapur (mb + Og) Block: Rudrapur

  District: Udam Singh Nagar State: Uttarakhand

  Pin Code:

  Communication Address: Hindustan Zinc Limited, Plot- 2-3, Sec-14, Iie, Sidcul, Pantnagar, Udham Singh 
Nagar, Uttarakhand, Rudrapur, Udam Singh Nagar, Uttarakhand - 263153

  Address of CGWB Regional Office : Central Ground Water Board Uttarakhand Region, 419-a, Kanwali Road, 
Baluwala , Near Urja Bhawan, Dehradun, Dehradun, Uttarakhand - 248001

1. NOC No.: CGWA/NOC/IND/REN/2/2023/8194 2. Date of Issuence 06/09/2023

3. Application No.: 21-4/387/UT/IND/2017 4. Category:
(GWRE 2022)

Safe

5. Project Status: Existing Ground Water 6. NOC Type: Renewal

7. Valid from: 27/09/2023 8. Valid up to: 26/09/2026

9. Ground Water Abstraction Permitted:

Fresh Water Saline Water Dewatering Total

m³/day m³/year m³/day m³/year m³/day m³/year m³/day m³/year

260.00 94900.00

10. Details of ground water abstraction /Dewatering structures

DW DCB BW TW MP MPu DW DCB BW TW MP MPu

Abstraction Structure* 0 0 1 0 0 0 0 0 0 0 0 0
*DW- Dug Well; DCB-Dug-cum-Bore Well; BW-Bore Well; TW-Tube Well; MP-Mine Pit;MPu-Mine Pumps

11. Ground Water Abstraction/Restoration Charges paid (Rs.): 237250.00

12. Number of Piezometers(Observation wells) to be 
constructed/ monitored & Monitoring mechanism.

No. of Piezometers Monitoring Mechanism

Manual DWLR** DWLR With Telemetry
**DWLR - Digital Water Level Recorder 1 0 1 0

(भूजल निकासी हेतु æिाčनȅ ŮमाĆ čũ)
NO OBJECTION CERTIFICATE (NOC) FOR GROUND WATER ABSTRACTION

 (Compliance Conditions given overleaf)

This is an auto generated document & need not to be signed.

Total Existing No.:1 Total Proposed No.:0

भारत सरकार
ÿĕ Ěİƅ मŃũाĕय

ÿĕ सŃसाधन, नदी विकास
õर úŃúा सŃरƗĆ विभाú

कĸȾीय भĳवम ÿĕ ŮावधकरĆ
Government of India 
Ministry of Jal Shakti

Department of Water Resources,
River Development & Ganga Rejuvenation

Central Ground Water Authority

            

18/11, जामिगर�हाêस~�मािनसŃह�रļĄ~�िé�नĉʟी – 110011 / 18/11, Jamnagar House, Mansingh Road, New Delhi-110011
Phone: (011) 23383561 Fax: 23382051, 23386743

Website: cgwa-noc.gov.in
________________________
čािी�बचाये�– जीवि�बचाये

SAVE WATER - SAVE LIFE



Validity of this NOC shall be subject to compliance of the following conditions: 

Mandatory conditions:

1)   Installation of tamper proof digital water flow meter with telemetry on all the abstraction structure(s) shall be mandatory for all users seeking No Objection Certificate and intimation regarding their 
installation shall be communicated to the CGWA within 30 days of grant of No Objection Certificate. 

2)   Proponents shall mandatorily get water flow meter calibrated from an authorized agency once in a year. 

3)   Construction of purpose-built observation wells (piezometers) for ground water level monitoring shall be mandatory as per Section 14 of Guidelines. Water level data shall be made available to 
CGWA through web portal. Detailed guidelines for construction of piezometers are given in Annexure-II of the guidelines. 

4)   Proponents shall monitor quality of ground water from the abstraction structure(s) once in a year. Water samples from bore wells/ tube wells / dug wells shall be collected during April/May every year 
and analysed in NABL accredited laboratories for basic parameters (cations and anions), heavy metals, pesticides/ organic compounds etc. Water quality data shall be made available to CGWA through 
the web portal. 

5)   In case of mining projects, additional key wells shall be established in consultation with the Regional Director, CGWB for ground water level monitoring four (4) times a year (January, May, August 
and November) in core as well as buffer zones of the mine. 

6)   In case of mining project the firm shall submit water quality report of mine discharge/ seepage from Govt. approved/ NABL accredited lab. 

7)   The firm shall report compliance of the NOC conditions online in the website (www.cgwa-noc.gov.in) within one year from the date of issue of this NOC.

8)   Industries abstracting ground water in excess of 100 m 3 /d shall undertake annual water audit through certified auditors and submit audit reports within three months of completion of the same to 
CGWA. All such industries shall be required to reduce their ground water use by at least 20% over the next three years through appropriate means.

9)   Application for renewal can be submitted online from 90 days before the expiry of NOC. Ground water withdrawal, if any, after expiry of NOC shall be illegal & liable for legal action as per provisions 
of Environment (Protection) Act, 1986.

10)   This NOC is subject to prevailing Central/State Government rules/laws/norms or Court orders related to construction of tube well/ground water abstraction structure / recharge or conservation 
structure/discharge of effluents or any such matter as applicable.

 General conditions:

11)   No additional ground water abstraction and/or de-watering structures shall be constructed for this purpose without prior approval of the Central Ground Water Authority (CGWA). 

12)   The proponent shall seek prior permission from CGWA for any increase in quantum of groundwater abstraction (more than that permitted in NOC for specific period). 

13)   Proponents shall install roof top rain water harvesting in the premise as per the existing building bye laws in the premise. 

14)   The project proponent shall take all necessary measures to prevent contamination of ground water in the premises failing which the firm shall be responsible for any consequences arising 
thereupon. 

15)   In case of industries that are likely to contaminate the ground water, no recharge measures shall be taken up by the firm inside the plant premises. The runoff generated from the rooftop shall be 
stored and put to beneficial use by the firm. 

16)   Wherever feasible, requirement of water for greenbelt (horticulture) shall be met from recycled / treated waste water. 

17)   Wherever the NOC is for abstraction of saline water and the existing wells (s) is /are yielding fresh water, the same shall be sealed and new tubewell(s) tapping saline water zone shall be 
constructed within 3 months of the issuance of NOC. The firm shall also ensure safe disposal of saline residue, if any. 

18)   Unexpected variations in inflow of ground water into the mine pit, if any, shall be reported to the concerned Regional Director, Central Ground Water Board.

19)   In case of violation of any NOC conditions, the applicant shall be liable to pay the penalties as per Section 16 of Guidelines.

20)   This NOC does not absolve the proponents of their obligation / requirement to obtain other statutory and administrative clearances from appropriate authorities. 

21)   The issue of this NOC does not imply that other statutory / administrative clearances shall be granted to the project by the concerned authorities. Such authorities would consider the project on 
merits and take decisions independently of the NOC. 

22)   In case of change of ownership, new owner of the industry will have to apply for incorporation of necessary changes in the No Objection Certificate with documentary proof within 60 days of taking 
over possession of the premises.

23)   This NOC is being issued without any prejudice to the directions of the Hon’ble NGT/court orders in cases related to ground water or any other related matters. 

24)   Proponents, who have installed/constructed artificial recharge structures in compliance of the NOC granted to them previously and have availed rebate of upto 50% (fifty percent) in the ground 
water abstraction charges/ground water restoration charges, shall continue to regularly maintain artificial recharge structures. 

25)   Industries which are likely to cause ground water pollution e.g. Tanning, Slaughter Houses, Dye, Chemical/ Petrochemical, Coal washeries, pharmaceutical, other hazardous units etc. (as per 
CPCB list) need to undertake necessary well head protection measures to ensure prevention of ground water pollution as per Annexure III of the guidelines. 

26)   In case of new infrastructure projects having ground water abstraction of more than 20 m3/day, the firm/entity shall ensure implementation of dual water supply system in the projects. 

27)   In case of infrastructure projects, paved/parking area must be covered with interlocking/perforated tiles or other suitable measures to ensure groundwater infiltration/harvesting. 

28)   In case of coal and other base metal mining projects, the project proponent shall use the advance dewatering technology (by construction of series of dewatering abstraction structures) to avoid 
contamination of surface water. 

29)   The NOC issued is conditional subject to the conditions mentioned in the Public notice dated 27.01.2021 failing which penalty/EC/cancellation of NOC shall be imposed as the case may be. 
30)   This NOC is issued subject to the clearance of Expert Appraisal Committee (EAC) (if applicable). 
31)   In the self-compliance report, the PP shall submit details of Drilling Agency/ Agencies, which has/ have constructed BW(s)/ TW(s) along with undertaking to the effect that all necessary measures 
have been taken as per directions of Hon’ble Supreme Court provided in Annexure-VII of guidelines dated 24.09.2020 in respect of abandoned/ failed BW(s)/ TW(s)/Piezometer(s), if any. The PP is 
advised to engage registered drilling agency/ agencies. In the event of any mishap/ unfortunate incident due to negligence in taking measures for prevention of accident due to falling in Bore Well, both 
PP and concerned drilling agency shall jointly be held responsible and penal action as per extant Government rules shall be taken. 

(Non-compliance of the conditions mentioned above is likely to result in the cancellation of NOC and legal action against the proponent.) 

            

18/11, जामिगर�हाêस~�मािनसŃह�रļĄ~�िé�नĉʟी – 110011 / 18/11, Jamnagar House, Mansingh Road, New Delhi-110011
Phone: (011) 23383561 Fax: 23382051, 23386743

Website: cgwa-noc.gov.in
________________________
čािी�बचाये�– जीवि�बचाये

SAVE WATER - SAVE LIFE



CENTRAL GROUND WATER AUTHORITY
Department of Water Resources, River Development and Ganga Rejuvenation

Ministry of Jal Shakti, Govt. of India

  Receipt
(As per the guideline Gazette Notification S.O. 3281(E) regarding the New Guidelines dated 24.09.2020 of CGWA, MoJS, Govt. of India)

https://cgwa-noc.gov.in

 Application No,: 21-4/387/UT/IND/2017 Date:06/09/2023

 Name of Firm: HINDUSTAN ZINC LTD.

 AppType Category: Ferrous Metallurgical Steel

 Application Type: Industrial

 PAN/GSTIN No. of Firm/Individual:  / 

S
N

Description Amount (Rs.)

1. Application Processing Fee 5000.00

2. Ground Water Abstraction /Restoration charges 237250.00

3. Environmental Compensation Charges (ECRGW) (Date From  to ) Days- 
4. Penalty for non-Compliance of NOC conditions

Condition to be mentioned
      Rs. Rupees Two Lakh Forty Two Thousand Two Hundred Fifty Only 242250.00

 This is an system generated invoice, hence, does not require ink signed.



 

 

 

 

 

 

 

 

 

Annexure V 

One month Baseline data(April 2024) 

 

 




















































