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CHAPTER  4 
ENVIRONMENTAL BASELINE DATA 

 
4.1    ENVIRONMENTAL SCOPING 
 

This chapter deals with the description of existing environmental setting of the project area. 
The project study area is 10 km radius from centre point of proposed Ropeway. 
Environmental baseline data include the physical, biological and socio-economic data. The 
field data collection was carried out in the months of October-2014. A scoping matrix was 
formulated to identify the attributes likely to be affected due to the development of proposed 
project. The scoping matrix for the project is presented in Table 4.1. Based on 
environmental scoping matrix and project settings the attributes likely to be affected are 
identified under baseline data generation. Information presented in this chapter is collected 
from various primary as well as secondary sources. Land use data is compiled from 
Geological Information System (GIS); data on physiography and geology are collected from 
various reports/publications. RITES has carried out field studies to generate primary data on 
soil, water, air and noise quality at the project site. Field study is carried out for assessing 
the ecological status in the study area. Meteorological data is collected from Regional 
Meteorological Office Patna. Additional data, wherever necessary, is collected from various 
reports, literatures, books, and maps, and through discussions with various stakeholders. 
The environmental baseline data is compiled for: 

 
• Land Environment (Physiography, Geology, Seismicity and Soils) 
• Water Environment (Water Resources, Water Use, Water Quality) 
• Air Environment (Meteorology and Air Quality) 
• Noise Environment (Noise Levels) 
• Ecological Environment (Flora and Fauna) and 
• Socio-Economic Environment (Demography, Socio-Economics, etc) 

 
TABLE 4.1 

 SCOPING MATRIX FOR THE PROJECT 
Aspect of 

Environment Likely Impacts Baseline Data 
Collection 

A.  Land Environment 

Construction Phase 

Increased soil erosion 
-Present Landuse 
-Soil Characteristics 
-Physiography 

Pollution by construction spoils  
Use of land for Labour colonies 
Solid waste from Labour colonies, construction 
sites B.  Water Resources & Water Quality 

Construction Phase 
Water quality impacts due to disposal of 
wastewater from Labour colonies and 
construction sites. 

-Meteorological data 
-Rainfall 
-Water Quality 
 Operation Phase 

Disposal of waste water 
 Run off Drainage problems 

C.  Air Pollution 

Construction Phase 
Impacts due to emissions generated by 
construction machineries Ambient Air Quality at 

different Locations Emissions from DG set 
Operation Fugitive emission due to DG set 
D.  Noise Pollution 
 Construction Phase Noise due to operation of various equipment Noise levels at different 

locations in the area 
 

Operation Phase 
 

Noise due to DG Set 
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Aspect of 
Environment Likely Impacts Baseline Data 

Collection 
E.  Terrestrial Ecology 
Construction Phase loss of biomass -Trees in the area 

-Type of tree species 
 

Operation Phase Plantation of trees 
F. Socio-Economics 

Construction Phase Generate employment for unskilled and skilled 
local people 

-Socio-economic survey 
Operation Phase 

Fast and easy communication to the people and 
goods 
Increase in numbers of pilgrims 
Increase revenue from business development 
Increase overall growth of the region 

 

The methodology adopted for data collection is highlighted wherever necessary and the 
frequency adopted for data collection for environmental attributes is summarized in Table 
4.2.  

TABLE 4.2 
ENVIRONMENTAL ATTRIBUTES AND FREQUENCY OF MONITORING 

S No Attribute Parameter Frequency Source 
Land Environment 
1 Land Use Land use pattern --- GIS studies & field 

observations 
2 Geology Geological history 

 
--- Geological Survey of India, 

Literature 

3 Soil Soil Types One season 
analysis 

Field studies & secondary 
sources 

4 Seismology Seismic Hazard --- Seismic zoning map of India  
Water Environment 

5 Water Quality Physical, Chemical and 
Biological parameters 

One season 
analysis 

Field studies and secondary 
sources. 

Air Environment 

6 Ambient Air 
Quality 

PM 2.5,PM10, SO2 , NOX , O3 , 

Pb, NH3 , HC & CO  
One season 
analysis Field Studies 

7 Meteorology 
Temperature, Humidity, 
Rainfall, Wind Speed & 
Direction  

Data 
collection 

Indian Meteorological 
Department and Field Study 

Noise Environment 

8 Noise Noise levels in dB (A) One season 
monitoring Field studies 

Ecology Environment 

9 Ecology Flora & Fauna Data 
collection 

Field observations and 
secondary sources  

Socio-Economic 

10 
Socio-
economic 
aspects 

Socio-economic 
characteristic of the affected 
area 

Data 
Collection 

Field studies, review of 
available Literature 

 
4.2  LAND ENVIRONMENT 
 
Parameters involved in land environment are physiography, geology and soils, land use 
pattern and seismicity. These are discussed in following paragraphs. 
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4.2.1  Physiography 
 
The South District (27 05’N to 27 32’N) is a very small district of the hill state of Sikkim. This 
district covers an area of 750 Sq km. The district with the headquarters at Namchi comprises 
of the two sub-division of Namchi and Ravongla. There are 45 Gram Panchayats units and 
145 revenue blocks (including 10 special forest blocks). The district is a part of inner ranges 
of mountains of Western Himalayas consisting of higher hills, alpine zones and snow bound 
areas. The terrain is hilly with narrow incised river valleys with elevations ranging 300 to 
5000 m. the slope varies from 80m, to more than 600m per kilometer. The district is almost 
encircled by the three rivers viz,Great Rangit in the South, Rangit in the West and Tista in 
the East. These rivers are the main channels of natural drainage. The Physical map of 
Sikkim is shown in Figure 4.1. 
 

FIGURE 4.1 
PHYSICAL MAP OF SIKKIM 

 
 
4.2.2             Geology and Soil 
 
Sikkim falls in the Easten Himalayas; the terrain in general, is underlain by geologically 
younger rocks. Similarly metamorphic high grade rocks occur at relatively higher elevations. 
The various rock types of the area represent pelitic and carbonate rocks of Tso Lhamo and 
Lacchi series, carbonate of Everest lime stone formation and alternate pelite-psammopelite 
and psammites of the Everest pelite group, sandstone, slate, coal and pebbly slate of 
Gondwana group rocks (Late Palaeozoic), Daling group (quartzite, phyllite, dolomite), 
Darjeeling gneisses, Kanchanjunga gneisses, Chunthang formation (quartzite, marbel, 
graphitic schist, mica schist, granite gneisses) and Lingtse granite, The contact between the 

Project Site 
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Dalings and Darjeeling gneiss marked by the presence of streaky gneiss and occasional 
mylonites is indicative of doubtful thrust. The soil pattern in the state varies from skeletal 
soils, Mountain meadow, brown red & yellow soils and lateritic soils. 
 
The geological formation of South Sikkim district comprises Quaternary deposits of alluvium 
in river terrace are developed sporadically along the streams and rivers. The Gondwana 
rocks occur in the South Sikkim area around Namchi. The rock types are shale, sandstone, 
quartzite, coal. Among the Daling group Buxa formation is younger and consists of quartzites 
variegated sltates, black sltates and dolomite. Buxa formation is the oldest rock group 
represented by an 8 alternative sequence of metamorphosed politic-semi-pelitic to psamatic 
rocks comprising chloritic phyllite semicite phyllite, grey massive quartzite and variegated 
states. 
 
The soils of the district in general have derived from parent rocks such as Sandstone, 
Phyllite, Schist, gneisses and colluvial materials. Soils are generally acidic to very acidic in 
reaction having soil pH between 5.00 and 6.0.  
  
Two soil samples were collected in order to ascertain the quality and nature of soil within the 
vicinity of the project site after removing the top soil to the depth of about 30cm to 50cm to 
obtain soil free from roots, sods and organic matters. The soil samples were collected from 
location given in Table 4.3. The sample location has been shown on map in Figure 4.2 and 
the samples were tested for physical and chemical properties. The results of the soil analysis 
are presented in Table 4.4.  
 

TABLE 4.3 
DESCRIPTION OF SOIL SAMPLING LOCATIONS 

SAMPLE 
NO 

LOCATION AERIAL DISTANCE 
FROM PROPOSED 

ROPEWAY (KM) 

DIRECTION 
LATITUDE LONGITUDE 

1 N 27018’ 30”  E 88024’ 20” 1.75 S 
2 N 27016’ 47”  E 88024’ 10” 5.60 SE 

 
TABLE 4.4 

SOIL SAMPLE ANALYSIS 
Sr. No Parameter Sample – 1 Sample – 2 

1 pH Value 6.33 4.80 
2 Textures in % by mass,  

a)   Sand  
b) Silt 
c) Clay 

 
58.20 
24.2 
17.6 

 
60.20 
24.0 

15.80 

3 Total Organic matter (%) 1.80 1.35 
4 Nitrogen (kg/hectare) 192.58 216.65 
5 Phosphate (as P), kg/hectare 10.81 19.01 
6 Sodium (as Na), ppm 31.89 44.15 
7 Calcium  (as Ca), ppm 66.05 41.28 
8 Potassium (as K), kg/Hectare 144.55 195.75 
9 Magnesium (as Mg), ppm 60.12 25.05 

10 Chloride (as Cl), ppm 117.13 136.98 
11 Electric 

Conductivity(millimohs/cm) 
0.08 0.147 

12 Moisture (% by mass) 14.80 12.60 
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FIGURE 4.2 
LOCATION OF SOIL SAMPLES 

 

4.2.3             Land use pattern 
 
The land use/land cover data for the study area was derived using the latest cloud free 
satellite imagery. The satellite data were procured from National Remote Sensing Centre, 
Hyderabad. The satellite image used in the current study includes LISS-III data of 
Resourcesat-2 having Row 052 and Path 107 and date of pass as 20-01-2014.  The entire 
data is in Universal Transverse Mercator projection system with spheroid and datum as 
WGS84 and zone as 45. The landuse classes that has been identified includes Very dense 
Forest, Moderately Dense Forest, Open Forest, Agriculture, Alpine Pasture, Barren, 
Landslide, River, River sand, Scrub, Settlement and Snow covering a total area of 732.48 sq 
km. 15 km Land use classification for the proposed ropeway alignment as centre is shown in 
the Table 4.5. The predominant land use of the area is very dense forest. A landuse map is 
prepared for study area of 15 km radius keeping proposed ropeway alignment as centre and 
is given in Figure 4.3.  
 
The drainage pattern of the area for 10 km radius keeping proposed ropeway alignment as 
centre is given in Figure 4.4, which was prepared using topographical sheets of Survey of 
India, The entire study area is covered under the topographical sheet number 78A/07 and 
78A/08. 

4.2.4 Seismicity 
 
Sikkim is located in the high risk seismic zone IV as per the seismic zoning map of India 
prepared by Bureau of Indian Standards (BIS code: IS 1893: Part-1:2002). The seismic 
zoning map of India is shown in Figure 4.5. The state is spread out on the Himalayan 
mountain range with two main thrust faults, the Main Boundary Thrust (MBT) and Main 
Central Thrust (MCT) crossing the state. Continuous thrusting of the Indo-Australian plate 
against the Eurasian plate has made most parts of the Himalayan collision zone seismically 
active. Sikkim is a part of this zone; therefore it had been a moderately active seismic region 
in historical times. Historically, parts of this state have experienced seismic activity in 
the M5.0-6.0 range. The project site is located in Zone IV. 
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TABLE 4.5 
LAND USE CLASSIFICATION FOR STUDY AREA OF 15 KM RADIUS 

Sl. 
No. 

Land use/Land cover category Area (KM2) Area (%) 
1 Very Dense Forest  306.40 41.83049 
2 Moderately Dense Forest  118.35 16.15744 
3 Open Forest  120.83 16.49601 
4 Agriculture  158.83 21.68387 
5 Alpine Pasture (Grassland) 2.02 0.275775 
6 Scrub Land 15.35 2.09562 
7 Barren Land 0.95 0.129696 
8 Landslide  0.17 0.023209 
9 River /Waterbody 8.00 1.09218 

10 River Sand  0.05 0.006826 
11 Settlement  1.53 0.208879 

 Total Area 732.48 100 
   
 
According to Global Seismic Hazard Assessment Program (GSHAP) data, the state of 
Sikkim lies in a region of high seismic hazard. . The GSHAP map of the state of Sikkim is 
shown in Figure 4.6. 

 
Considering its geographical location and its past seismic history, suitable provision of 
seismic factor may be made in the design of civil engineering structures to make them 
earthquake resistant. The structure in the region are designed and constructed as per 
guidelines laid down by Bureau of Indian Standards (BIS) to minimize the losses caused by 
earthquakes.  

 
4.3     WATER ENVIRONMENT 

Water environment consists of water resources and its quality. Its study is important from the 
point of view to assess the sufficiency of water resources for needs of the project in its 
various stages and the impact of the project on water environment.  

4.3.1  Water Resources  

The South District of Sikkim falls under Tista basin. The drainage of the district is controlled 
by the perennial Tista and Rangit rivers alongwith their tributaries. Tista the main river 
passes through the area which originates from the central crystalline zone defined by high 
mountain ranges which is covered by glaciers. The Tista and its tributaries drain different 
parts of the area. The rivers are perennial in nature which are fed by both snowmelt water 
and rain water. Rangit, another river originates from West Sikkim. During its southerly course 
it receives Melli Chhu, Namlong Khola, Rathang Chhu, Kalig Chhu, Rayong Khola, etc. The 
southerly flowing Tista is joined by Rangpchap Chhu at the extreme north of the South 
Sikkim. The type of drainage is trellis and dendritic. Most of the Kholas have originated from 
the higher altitudes and flow down by cutting deep gorges in lower altitude where they 
ultimately join with the main river Tista. 

Hydrogelogically Sikkim is divided into two divisions viz, (i) Non permafrost area and (ii) 
Permafrost area. Ground water occurs largely in disconnected localized bodies under 
favourable geological conditions, such as jointed fractured zones in various lithological units, 
weathered zones in the phyllite, schist, gneisses and quartzite. The ground water is available 
from some perennial springs, from nalas present in all geological formations in the area and 
in the bored wells constructed by the Central Ground Water Board. 



   URBAN/ENVIRONMENT ENGINEERING                                                   
                                                                                         EIA Study for Passenger Ropeway between Dhapper and Bhaleydhunga in South Sikkim district of Sikkim 

 

[RITES Ltd.]                                                                                                                                                                       Page 4.7 
 

FIGURE 4.3 
LANDUSE MAP OF PROJECT AREA (15 Km) 
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FIGURE 4.4 
DRAINAGE MAP OF PROJECT AREA 
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FIGURE 4.6 
SEISMIC HAZADUS MAP OF SIKKIM 

 

  

FIGURE 4.5 
SEISMIC ZONING MAP OF INDIA 
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The South district of Sikkim water supply system solely depends upon “Surface Water 
Sources”. The basic water supply system consists of: 
 

a) Tapping of water sources located at higher reaches.  
b) Transporting the raw water through gravity from the sources to the lower 

reaches finally distributed to consumer points through zonal distribution 
system.  

c)  The people of the villages situated on the hill slopes, depend mainly on 
the springs and or nearly perennial kholas for their drinking water supply. 
The rural works department of the State Government has implemented 
schemes for water supply. The spring water collected in storage tank from 
where it is supplied to various villages situated at the same or lower 
altitudes by gravity.  

 
4.3.2  Water Quality 

The term water quality is defined as “those physical, chemical and biological characteristics 
of water by which the user evaluates the acceptability of water”. In order to assess the 
baseline water quality status of the study area, 2 water samples were collected. The sample 
locations are shown in Figure 4.7. Description of water sampling locations is given in the 
Table 4.6. The samples were analyzed for physical, chemical and biological constituents 
and the results of water analysis are compared with IS: 10500-2012 Drinking Water 
Standards. It is found that BOD and COD are present in both the samples and total coliform 
is present in sample no 2. Hence the water from both the sources should be treated before 
using it for drinking purpose. The results of analysis are presented in Table 4.7.  

TABLE 4.6 
WATER SAMPLING LOCATION 

SAMPLE 
NO 

LOCATION SOURCE OF 
WATER 

AERIAL DISTANCE FROM 
PROPOSED ROPEWAY (KM) 

DIRECTION 
LATITUDE LONGITUDE 

1 N 27018’ 30”  E 88024’ 21” Spring 1.76 S 
2 N 27016’ 19”  E 88025’ 14” Spring 6.15 SE 

 
FIGURE 4.7 

LOCATION OF WATER SAMPLES 
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TABLE 4.7 
WATER QUALITY AT PROJECT SITE 

S.No Parameters Sample1 Sample2 
1 pH Value  7.55 7.33 
2 Total Hardness (as 

CaCO3), mg/l 
20.0 32.0 

3 Fluoride (as F), mg/l <1.0 <1.0 
4 Sulphate (as SO4), mg/l BDL BDL 
5 Total Iron (as Fe), mg/l BDL BDL 
6 Total Dissolved Solids 

(mg/l) 
49.0 55.0 

7 Total Suspended Solids 
(mg/l) 

10.0 31.0 

8 Total Alkalinity (as 
CaCO3), mg/l 

10.2 15.2 

9 COD, mg/l 4.0 8.0 
10 BOD for 3days at 27oC 

(mg/l) 
1.0 3.0 

11 Sodium (as Na), mg/l 1.42 4.33 
12 Potassium (as  K), mg/l 0.40 0.54 
13 Chloride (as Cl), mg/l 5.9 19.7 
14 Manganese (as Mn), mg/l BDL BDL 
15 Nitrate (as NO3), mg/l BDL BDL 
16 Arsenic (as As), mg/l BDL BDL 
17 Lead (as As), mg/l BDL BDL 
18 Phosphates as PO4 (mg/l) BDL BDL 
19 Calcium (mg/l) 16.0 9.6 
20 Copper, mg/l BDL BDL 
21 Zinc, mg/l 0.049 BDL 
22 Aluminium, mg/l BDL 0.013 
23 Cadmium, mg/l BDL BDL 
24 Murcury, mg/l BDL 0.0006 
25 Nickel, mg/l BDL BDL 
26 Total Coliform  Absent Present 
27 Dissolved Oxygen (mg/l) 5.1 4.8 
28 Chromium (mg/l) BDL BDL 
29 Magnesium (mg/l) BDL 1.9 
30 Phenolic Compounds 

(mg/l) 
BDL BDL 

   
4.4   METEOROLOGY AND AIR ENVIRONMENT 
 
Meteorology is an important parameter in Environmental Impact Assessment. All air 
pollutants emitted by point and non-point sources are transported, dispersed or 
concentrated. The dispersion and deposition is dependent on meteorological and 
topographical conditions of the area. The main parameters of meteorology are: Wind Speed, 
Wind Direction, Temperature, Relative Humidity, and Rainfall. In order to assess the impact 
on existing ambient environment due to the project, it is necessary to have baseline status of 
ambient environmental parameters.  
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The latest meteorological data of 10 years i.e., 2004 to 2013 have been collected for nearest 
observatory at Namtanng, South Sikkim & Gangtok, East Sikkim from Regional 
Meteorological Office. The Monthly Average Maximum and Minimum Temperature, Monthly 
Rainfall of Namtanng, South Sikkim and Monthly Average Relative Humidity at 0300 hrs &, 
at 1200 hrs of Gangtok, East Sikkim are tabulated in Table 4.8, Table 4.9, Table 4.10, 
Table 4.11 and Table 4.12 respectively.  

 
 

TABLE 4.8 
Monthly Average Maximum Temperature (in Degree Celsius) of Namthang, South Sikkim  
 
Year /  
Month  

2004  2005  2006  2007  2008  2009  2010  2011  2012  2013  

Jan  14.8  14.8  17.9  15.4  14.8  17.1  18.1  15.0  14.9  14.7  
Feb  17.2  17.4  20.5  15.0  16.5  21.0  20.3  19.1  16.7  18.0  
Mar  22.0  20.3  21.7  20.4  21.7  23.4  23.3  23.1  21.7  22.1  
Apr  22.5  23.6  23.3  22.9  24.0  25.0  25.6  24.2  25.0  23.9  
May  23.5  22.8  24.8  24.6  25.4  25.9  25.6  25.6  26.2  25.0  
Jun  24.0  25.1  25.1  25.0  24.7  27.1  25.6  25.7  25.6  26.6  
Jul  23.5  25.2  24.3  26.1  26.4  26.4  25.7  25.4  25.9  25.0  
Aug  25.7  25.7  24.8  26.7  26.5  26.2  25.9  25.9  25.9  26.4  
Sep  24.1  26.1  23.2  24.7  27.0  27.3  25.4  26.4  24.4  27.5  
Oct  22.1  22.0  23.6  24.7  25.2  24.7  19.2  22.5  22.6  24.8  
Nov  19.2  17.6  19.1  20.8  20.3  20.4  18.6  18.4  20.7  21.2  
Dec  16.4  16.3  16.2  17.5  18.5  18.0  16.6  18.8  16.5  16.4  

 
 

TABLE 4.9 
Monthly Average Minimum Temperature (in Degree Celsius) of Namthang, South Sikkim  
 
Year / 
Month  

2004  2005  2006  2007  2008  2009  2010  2011  2012  2013  

Jan  06.7  05.6  06.9  05.7  06.7  07.6  09.2  05.5  05.2  04.5  
Feb  08.2  04.3  11.8  06.2  07.8  09.9  08.4  08.2  07.0  06.9  
Mar  13.2  08.7  12.5  09.5  15.1  11.5  12.6  11.5  10.9  10.6  
Apr  13.8  13.5  11.8  11.9  17.9  13.9  13.0  12.4  13.1  12.6  
May  15.8  15.0  16.4  10.1  16.1  14.8  14.1  15.8  14.5  16.1  
Jun  17.5  17.7  17.3  10.7  18.4  19.4  18.4  17.8  17.7  20.4  
Jul  18.8  19.0  17.8  11.4  19.1  19.1  19.0  17.0  18.2  20.4  
Aug  19.0  18.4  17.9  11.5  19.3  18.7  21.5  17.5  18.3  19.8  
Sep  17.7  19.3  18.0  10.9  18.1  19.5  18.9  17.5  18.7  19.5  
Oct  13.2  14.2  12.5  09.1  13.8  13.5  17.2  15.5  14.3  16.0  
Nov  10.1  10.2  09.9  07.9  10.8  09.9  16.1  09.2  09.5  10.4  
Dec  07.9  07.3  08.4  07.9  10.0  10.0  07.8  08.9  06.5  08.0  
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TABLE 4.10 
Monthly Total Rainfall (in milimetre) of Namthang, South Sikkim 

 
Year / 
Month  

2004  2005  2006  2007  2008  2009  2010  2011  2012  2013  

Jan  020.3  015.3  000.0  000.0  006.2  000.0  000.0  011.9  010.6  002.0  
Feb  021.0  005.7  016.3  125.8  014.0  000.0  009.6  008.6  002.0  019.4  
Mar  036.6  077.7  001.4  021.3  059.5  036.8  025.5  090.4  007.2  078.3  
Apr  159.7  043.9  231.0  072.3  174.8  279.7  139.9  117.3  099.9  122.5  
May  173.1  170.9  075.4  071.8  537.6  227.3  155.4  153.2  101.4  142.1  
Jun  277.4  428.0  169.4  161.3  391.3  227.9  349.1  271.5  371.6  171.0  
Jul  353.0  450.7  408.9  590.8  454.0  407.1  547.4  488.4  276.1  215.8  
Aug  189.5  339.5  125.7  229.6  785.9  394.0  158.3  373.2  337.1  232.4  
Sep  340.3  125.1  470.3  920.1  089.7  175.7  486.3  255.9  319.8  085.8  
Oct  045.3  084.2  000.0  048.6  005.2  252.1  012.5  009.6  002.2  062.8  
Nov  000.0  000.0  008.5  000.0  000.0  000.0  000.2  026.6  000.0  002.0  
Dec  000.0  000.0  000.0  000.0  011.7  000.0  000.0  000.0  000.0  006  
Annual 
Total 1616.2 1741 1506.9 2241.6 2529.9 2000.6 1884.2 1806.6 1527.9 1140.1 

 
 

TABLE 4.11 
Monthly Average Relative Humidity (in %) at 0300 UTC of Gangtok, East Sikkim  

 
Year / 
Month  

2004  2005  2006  2007  2008  2009  2010  2011  2012  2013  

Jan  85 84 80 85 84 84 74 85 83 76 
Feb  83 83 83 89 83 82 83 84 83 71 
Mar  80 83 76 82 80 68 81 75 76 76 
Apr  86 77 74 87 82 81 79 75 80 80 
May  90 90 89 85 85 85 87 88 80 90 
Jun  93 93 96 94 96 93 93 93 94 93 
Jul  96 96 96 96 96 95 94 96 95 95 
Aug  96 96 93 94 95 95 95 94 93 94 
Sep  96 92 94 92 92 91 93 93 93 94 
Oct  87 89 83 92 77 82 86 83 84 87 
Nov  80 84 85 81 76 80 87 82 78 75 
Dec  80 75 83 82 83 87 76 81 80 85 

 
TABLE 4.12 

Monthly Average Relative Humidity (in %) at 1200 UTC of Gangtok, East Sikkim  
 

Year / 
Month  

2004  2005  2006  2007  2008  2009  2010  2011  2012  2013  

Jan  80 80 74 77 81 78 66 76 81 63 
Feb  78 80 77 88 76 74 72 76 76 66 
Mar  78 83 70 77 80 65 78 73 68 74 
Apr  86 77 79 86 81 79 84 77 83 81 
May  87 89 86 83 84 81 84 84 78 88 
Jun  90 89 93 91 93 88 89 88 93 90 
Jul  93 94 94 95 93 92 92 93 94 93 
Aug  93 94 93 93 93 92 93 92 91 92 
Sep  93 89 91 91 90 88 91 91 91 91 
Oct  83 86 81 88 79 79 85 82 80 86 
Nov  79 78 83 81 73 78 84 81 73 73 
Dec  78 70 81 77 83 81 71 75 74 82 
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4.4.1  Climatology 
 

Temperature: In winter minimum temperature is 4.5°C and maximum temperature is 
14.7°C.In summer minimum temperature is 20.5°C and maximum temperature is 27.5°C.  
 
Rainfall: Most of the rainfall is received between April to September. During the remaining 
period, rainfall is sporadic and scanty. 
  
Humidity: Months mean maximum and minimum relative humidity at 0300 hrs is 96 % to 71 
% respectively, while Months mean maximum and minimum relative humidity at 1200 hrs is 
95 % to 71 % respectively.  
 
Wind Speed and Wind Direction:  Generally, light to moderate winds prevail throughout 
the year. Minimum and Maximum Wind speed during last 30 years (Year1971-2000) is 
varies from 0 to 50.4 km/hr. The Wind Rose Diagram of 0300hrs and 1200hrs for the Year 
1971 to 2000 are shown in Annexure 4.1.  
 
4.4.2  Air Quality 
 
The prime objective of baseline air quality survey is to assess the air quality of the area; it 
would also be useful in assessing the conformity to standards of the ambient air quality. The 
ambient air quality within the project study area of 10 km radius forms the baseline 
information. 
 
The atmospheric concentrations of air pollutants are monitored at 5 locations as shown in 
Figure 4.8 for parameters PM 2.5, PM10, SO2 , NOX , O3 , Pb, NH3 , HC & CO under ambient air 
quality monitoring (AAQM).  The monitoring is carried out for one season from 19th October 
2014 to 21st October 2014. The monitoring frequency for parameters has been kept 48 
hourly. The description of Ambient Air Quality Monitoring stations are given in the Table 
4.13. The results obtained are reported in Table 4.14. The results obtained are analysed and 
compared with ambient air quality standards of Central Pollution Control Board (CPCB). 
When air quality is compared to the prescribed standards, it is observed that all parameters 
are within the standards. 

FIGURE 4.8 
LOCATION OF AIR and NOISE SAMPLES 
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TABLE 4.13 
DESCRIPTION OF AMBIENT AIR and NOISE QUALITY MONITORING STATIONS 

STATION NAME 
LOCATION AERIAL DISTANCE FROM 

PROPOSED ROPEWAY (KM) DIRECTION 
LATITUDE LONGITUDE 

Ranggang Village 27⁰18'54.7" N 88⁰24'40.1" E 1.02 SE 

Mangzing Village 27⁰17'52.9" N 88⁰24'40.0" E 2.9 S 

Rabangla 27⁰18'20.5" N 88⁰21'55.5" E 4.76 NW 

Namphak Village 27⁰18'53.5" N 88⁰24'42.2" E 1.07 SE 

Yanggang Village 27⁰17'58.9" N 88⁰24'46.0" E 2.74 S 
 

TABLE 4.14 
AIR QUALITY IN AND AROUND PROJECT SITE  

Station 
Name 

 
Date 

Parameters 

Pa
rt

ic
ul

at
e 

M
at

te
r 

(P
M

10
) 

Pa
rt

ic
ul

at
e 

M
at

te
r  

(P
M

2.
5) 

Su
lp

hu
r D

io
xi

de
 

(a
s 

SO
2) 

O
xi

de
s 

of
 

N
itr

og
en

 
(a

s 
N

O
2) 

O
zo

ne
  (

O
3) 

 

A
m

m
on

ia
  (

N
H

3) 

Le
ad

  (
Pb

) 

H
yd

ro
ca

rb
on

 a
s 

M
et

ha
ne

 

C
ar

bo
n 

M
on

ox
id

e 
(C

O
) 

Unit : µg/m3 mg/m3 

Ranggang 
Village 

19/20.10.2014 42 22 4.0 18.6 <19.62 13.8 <0.02 0.54 0.27 

20/21.10.2014 44 23 4.2 21.3 <19.62 18.5 <0.02 0.59 0.31 

Mangzing 
Village 

19/20.10.2014 91 46 5.4 24.6 <19.62 20.6 0.02 0.68 0.58 
20/21.10.2014 97 50 6.8 27.4 <19.62 25.8 0.02 0.74 0.67 

Rabangla 
19/20.10.2014 93 48 6.3 28.6 <19.62 26.3 0.02 0.66 0.62 
20/21.10.2014 86 44 5.9 27.4 <19.62 24.8 0.02 0.61 0.59 

Namphak 
Village 

19/20.10.2014 67 34 4.6 26.8 <19.62 22.4 <0.02 0.54 0.43 
20/21.10.2014 71 37 4.8 25.7 <19.62 21.6 <0.02 0.72 0.46 

Yanggang 
Village 

19/20.10.2014 62 33 5.0 26.4 <19.62 23.2 <0.02 0.82 0.49 

20/21.10.2014 45 24 4.3 20.6 <19.62 16.3 <0.02 0.68 0.35 

 

4.4.3           Critically polluted area 
 
The proposed ropeway site is not coming under critically polluted areas identified by Central 
Pollution Control Board. 
 
4.5  NOISE ENVIRONMENT 
 
The impact of noise can lead to effects such as noise induced hearing loss and annoyance 
depending upon the loudness of noise level. The assessment of impacts of noise sources on 
surrounding depends on; 

 
Ø Characteristics of noise sources (instantaneous, intermittent or continuous in nature).  
Ø Time of day at which noise occurs, for example high noise levels at night in residential 

areas are not acceptable because of sleep disturbance. 
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Ø Location of noise source, with respect to noise sensitive land use, which determines the 
loudness and period of exposure. 

 
Noise level survey is conducted at the project area with an objective to establish the baseline 
noise levels and assess the impacts of the noise expected due to the proposed 
development. Noise level survey is conducted at 5 locations. The description of noise 
sampling locations are same as air sampling locations and given in Table 4.13. Noise levels 
are recorded on hourly equivalent noise level for 48 hourly in order to have an assessment 
of the Day and Night time noise levels. At all the location noise ambient noise quality is 
within prescribed limit given by Central Pollution Control Board except Rabangla Town 
location. The monitoring result of Rabangla Town is exceed the permissible limit because 
the heavy Traffic. The noise levels so obtained are summarized in Table 4.15.   

 
TABLE 4.15 

NOISE LEVELS OF THE PROJECT SITE 
STATION NAME Date L10 L50 L90 Lmax Lmin Lday Lnight Ldn 

Ranggang Village 19/20.10.2014 48.2 53.3 63.0 63.9 47.3 59.6 50.4 49.2 
20/21.10.2014 47.9 50.3 54.3 56.0 47.0 51.8 50.9 47.6 

Mangzing Village 19/20.10.2014 49.6 55.5 62.2 63.7 46.5 59.8 52.0 50.2 
20/21.10.2014 50.4 51.8 54.1 55.4 49.9 52.6 52.1 48.8 

Rabangla 19/20.10.2014 48.3 65.1 73.4 74.7 45.1 70.9 52.8 57.7 
20/21.10.2014 49.2 64.0 75.3 76.2 47.1 71.9 53.6 58.7 

Namphak Village 19/20.10.2014 49.2 55.9 62.1 63.9 48.0 60.0 52.9 50.9 
20/21.10.2014 49.1 53.6 63.4 66.1 47.8 60.4 50.8 49.8 

Yangang Village 19/20.10.2014 48.7 51.4 55.6 58.2 48.1 53.5 51.0 47.9 
20/21.10.2014 52.8 54.5 57.1 57.9 51.9 55.1 54.6 51.3 

 
The major source of noise pollution during construction phase will be construction 
machineries, while DG sets will create noise during power failure. The noise generated 
during the construction phase is temporary in nature and precautionary measures are taken 
in the Environmental Management Plan (EMP). However, during operation of Ropeway, the 
only concern is the emission from DG set during power failure.  
 
4.6  ECOLOGICAL ENVIRONMENT 
 
The ecological studies are required to understand the impact of activities due to the project 
on the environment. The main aim of this section is to document the flora and fauna at 
project site and in its surroundings within 10 km radius. Information is documented through 
field visits, surveys and visual inspection. The project area falls in the Maenam Wildlife 
Sanctuary and Reserved Forest.  
 
Sikkim is situated in an ecological hotspot of the lower Himalayas, one of only three among 
the Ecoregions of Sikkim is situated in an ecological hotspot of the lower Himalayas, one of 
only three among the Ecoregions of India. The forested regions of the state exhibit a diverse 
range of fauna andflora. Owing to its altitudinal gradation, the state has a wide variety of 
plants, from tropical to temperate to alpine and tundra, and is perhaps one of the few regions 
to exhibit such a diversity within such a small area. Nearly 81% of the area of Sikkim comes 
under the administration of its forest department.  
 
The flora of Sikkim include the rhododendron, the state tree, with a wide range of species 
occurring from subtropical to alpine regions. Orchids, figs, laurel, bananas, sal trees 
and bamboo grow in the lower altitudes of Sikkim, which enjoy a subtropical-type climate. In 
the temperate elevations above 1,500 metres, oaks, chestnuts, maples, birches, alders, 
and magnolias grow in large numbers. Thealpine-type vegetation includes juniper, pine, firs, 
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cypresses and rhododendrons, and is typically found between an altitude of 3,500 to 
5 000 m. Sikkim has around 5,000 flowering plants, 515 rare orchids, 60 primula species, 36 
rhododendron species, 11 oak varieties, 23 bamboo varieties, 16 conifer species, 362 types 
of ferns and ferns allies, 8 tree ferns, and over 424 medicinal plants.  A variant of 
the Poinsettia, locally known as "Christmas Flower", can be found in abundance in the 
mountainous state. The orchid Dendrobium nobile is the official flower of Sikkim.  
 
The fauna include the snow leopard, the musk deer, the Himalayan Tahr, the red panda, the 
Himalayan marmot, the serow, the goral, the barking deer, the common langur,  
the Himalayan Black Bear, the clouded leopard,  the Marbled Cat, the leopard cat, the 
wild dog, the Tibetan wolf, the hog badger, the binturong, the jungle cat and the civet cat.  
 
The avifauna of Sikkim consist of the Impeyan pheasant, the crimson horned pheasant, 
the snow partridge, the snow cock, the lammergeyer and griffon vultures, as well as golden 
eagles, quail,plovers, woodcock, sandpipers, pigeons, Old World flycatchers, babblers and 
robins. Sikkim has more than 550 species of birds, some of which have been 
declared endangered. 
 
4.6.1   Maenam Wildlife Sanctuary 
 
The Maenam Wildlife Sanctuary was declared vide notification No. 63/WL/F/86 dated 
09/03/1987  covering an extent of 35.34 sq. km. The word Maenam has ethnically derived 
from the original local word “Maenam-la” meaning the “Treasure-house of Medicines”. 
Maenam Wildlife Sanctuary is located on the Maenam-Tendong ridge which runs north-
south bisecting Sikkim longitudinally and is rained by the Tista river to the East and Rangit 
river in the West. The altitudinal gradient of 2,300 m - 3,300 m provides for a range of 
microclimates and floral diversity from subtropical forests to stabilized scree slopes. These 
diverse forest types in turn shelter a wide range of faunal elements. The Sanctuary has 
tremendous watershed value, being the only source of perennial water on this ridge. 
 
4.6.1.1  Flora  
 
The sanctuary with its geographical location, wide variety of vegetation structure, topography 
and conducive climate have all contributed to its hosting almost all possible major groups of 
plants. The list of flora found in the Sanctuary is given in Table 4.16 
 

TABLE 4.16 
LIST OF FLORA FOUND IN WILDLIFE SANTUARY 

S.NO. BOTANICAL NAME LOCAL NAME 
1 Castanoipsis hysterix Katus 
2 Machilus spp.  Kawla 
3 Rhododendron spp. Chimal 
4 Symplocos spicata Kholme 
5 Symplocos theifolia Kharane 
6 Michelia excelsa Rani Champ 
7 Quercus Drboretum Buk 
8 Quercus lineate phalant 
9 Leocosceptrum canum Ghurpis 
10 Lithocarpus pachyphylla Sungure Katus 
11 Betula alnoides  Saur 
12 Nyssa javanicit Lekh Chilaune 
13 Symingtoria populnea Pipli 
14 Acer campbelli  Kapasi 
15 Magnolia campbelli Ghoge Champ 
16 Engelhardtia spicata  Mahuwa 
17 Eurya japonica Jhingni 
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18 Rhododendron Drboretum Guransh 
19 Vibemum spp. Asare 
20 Abies densa  Gobre  Salla 
21 Rhododendron spp. Chimal 
22 Betula utilis  Bhujpat 
23 Cinnamomum spp. Sissi 
24 Quercus lancaefolia Patle Katus 
25 Echinocarpus dasycarpus Gobre 
26 Elaeocarpus lancaefolius Bhadrase 
27 Litsea spp. Pahenle 

 
 

4.6.1.2             Fauna 

The sanctuary is very rich in wildlife and contains 6 .species included in Schedule-I of the  
Wildlife (protection) Act, 1972. (Reference in Chapter-I, Part-l.S) including presence of the 
Red Panda which is the flagship species. The list of major fauna found in the Sanctuary is 
given in Table 4.17.  

TABLE 4.17 
LIST OF FAUNA EXISTING IN SANTUARY 

 
4.7               Historical/Archeological Monuments 

 
There is no ancient archeologically important monument in the project area.  

 
4.8   SOCIO-ECONOMIC ENVIRONMENT 
 
The state of Sikkim enveloped by the Himalayas, is home to one of the world's highest 
peaks, Kanchenjunga, and as with most of the Himalayan region, Sikkim is rich in bio-
diversity and natural beauty, making it a sought after tourist destination. Sikkim draws its 
culture from its neighbors which are Nepal, Bhutan, and Tibet, and many dialects are spoken 
here. The cuisine, music and other recreational activities like festivals are also influenced by 
Sikkim's border-mates. The Sikkim census of 2011 says population of Sikkim is the least in 
all of India. This thinly populated state has a population of mere 6 lakh, and has grown by 
approximately one lakh since the last census. The decadal population growth of Sikkim for 
2001-2011 is 12.36% against the national average of 17.64%. The adverse land-man ratio is 
reflected in the low density of population, which is 86 per sq. km against the national 
average of 382 per sq.km. According to 2011 census, the literacy rate in the state is 87.29% 
which is also greater than the country. The some of the Socio-Demographic details given in 
Table 4.18.  

 

Sr. No. Family  Common Name 
1 Felidae  Leopard  
2 Mustelidae  Himalayan Yellow Throated Marten, Common Otter  
3 Viverridae  Himalayan Palm Civet  
4 Cannidae  Wild dog, Indian Fox, Jackal  
5 Ursidae  Himalayan Black Bear  
6 Suidae  Wild Boar  
7 Ailuridae  Red Panda  
8 Cervidae  Musk Deer, Barking Deer  
9 Goat - Antelope  Goral, Serow  
10 Primates  Assamese Macaque  
11 Pheasants  Crimson Homed Pheasant and Kaleej Pheasant & Blood Pheasant  
12 

Others  
Crestless Porcupine, Rufous Tailed Hare, Chinese Pangolin,  
Parti-coloured Flying Squirrel, Hoary-bellied Squirrel, Orange  
Bellied Squirrel, Shrew, Himalayan Mouse Hare  
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TABLE 4.18 
SOCIO-DEMOGRAPHIC INDICATORS OF SIKKIM AND INDIA 

Indicators Sikkim India 
2001 2011 2001 2011 

Population 
Males 
Females 

5,40,851 
2,88,484 
2,52,367 

6,07,688 
3,21,661 
2,86,027 

1,027,015,247 
53,12,77,078  
49,57,38,169  
 

1,210,569,573 
623,121,843 
587,447,730 

Percentage decadal growth 12.36 17.64 
Sex ratio 875 889 933 943 
Population Density 
(Population per sq.km.) 

76 86 325 382 

Literacy (%) 
Male 
Female 
Total 

77.38 
59.63 
68.81 

87.29 
76.43 
82.20 

75.26 
53.67 
64.83 

82.14 
65.46 
74.04 

Area (sq.km.) 7,096 32,87,263 
Source: Census of India-2001 and 2011 
 
The South District is a very small district of the hill state of Sikkim. This district covers an 
area of 750 Sq km with a population of 1,25,651. The literacy rate of 66.41 percent, which is 
below the state average. The district with the headquarters at Namchi comprises of the two 
sub-division of Namchi and Ravongla. There area 45 Gram Panchayats units and 145 
revenue blocks (including 10 special forest blocks). The district is a part of inner ranges of 
mountains of Western Himalayas consisting of higher hills, alpine zones and snow bound 
areas. The terrain is hilly with narrow incised river valleys with elevations ranging 300 to 
5000 m. the slope varies from 80m, to more than 600m per kilometer.  
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CHAPTER 10 
SUMMARY AND CONCLUSION 

 
10.1                 INTRODUCTION 
 
Sikkim is located in the Himalayan range of mountains, therefore it is an ancient belief and 
practice of the sikkimese to worship mountain for the safety and prosperity of the land 
occupants. In this region, people worship the apparently highest peak Bhaleydunga. 
Devotees from all the surrounding areas comprising of eleven blocks regularly go to the 
hilltop for worships and to visit millennium old Maenam Monastery. Other than this mobility, 
Trekkers and tourists from all parts of India and abroad also visit Bhaleydunga and Maenam 
peak through the popular trekker’s route from Ravangla bazzar which is 13 kms in length. 
Therefore, it has been envisaged that Bhaleydunga peak has an importance to the local 
people from mythological point of view as well as an attraction to the trekkers for its natural 
beauty and landscape. 
 
Since the Tourism industry holds a major share in the economy of Sikkim, department of 
Tourism, Govt. of Sikkim has given due importance to the tourism potentiality and weight 
age to the mythological believes of the local people and eco tourism, thus decided to provide 
certain infrastructure like Skywalk at Bhaleydunga and to connect the hilltop from its south- 
east part of the foothill, namely Dhapar so that socio-economic development spreads widely 
in the region. Ropeway system has been chosen as a most suitable and environment 
friendly mode of transport system in hilly region. 
 
RITES Ltd. (A Government of India Enterprise) was appointed by Department of Tourism 
and Civil Aviation (DoT&CA), Government of Sikkim, as consultant, for the preparation of 
Detailed Project Report (DPR) and Environmental Impact Assessment (EIA) study for 
proposed Ropeway systems. An EIA study has been taken up as per the approved Terms of 
Reference (TOR) issued by Expert Appraisal Committee (EAC) of Ministry of Environment 
and Forest (MoEF) for Environmental Clearance of the project.  
 
Conceptualization of the project: In view of socio-economic development of Ravangla sub 
division of south district of Sikkim, department of Tourism, govt. of Sikkim has 
conceptualized certain development of infrastructure at Yangang, Dhapar as well as at 
Bhaleydunga hilltop at an altitude of 10500 ft. It has been outlined that the proposed 
development programme will ensure accessibility to the remote areas so that benefits of 
socio development programme could reach to the maximum numbers of common people of 
the state. The development programme will also ensure tourism attraction events so that a 
self sustained economical growth among the local people could be developed out of tourism. 
 
Objectives of the Study and Terms of Reference: The objective of the study is to facilitate 
the DoT&CA to obtain prior environmental clearance from the Ministry of Environment and 
Forest (MoEF), Government of India for the proposed ropeway systems. In addition it also 
proposes to establish environmental baseline and safeguard measures for protection of 
environment for sustainable development during project cycles. The MoEF, Government of 
India, notification of 14th September 2006 and its amendment dated 1st December 2009 enlist 
Ropeway projects is category  ‘A’  as per above notification schedule if located in ecological 
sensitive area. All projects or activities included as category ‘A’ in the schedule shall require 
prior environmental clearance from the Central Government in the MoEF on the 
recommendations of an Expert Appraisal Committee (EAC). 

In order to follow the procedure of project appraisal the DoT&CA applied for the Terms of 
Reference for EIA study in MoEF in prescribed formats. The DoT&CA and RITES, the 
consultant made a presentation on the project before 127th EAC meeting at New Delhi. 
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MoEF issued the Terms of Reference (ToR) for Ropeway project at Bhalaydhunga vide file 
no 10-51/2013-IA.III dated 14th November 2013. 
 
Approach and methodology: The approach of the study is to conduct EIA as per 
Notification, Acts, Guidelines and Standards. The basic concept is to ascertain the existing 
baseline conditions and assess the impacts as a result of construction and operation of the 
activities of the project. The impacts are assessed for various phases of project cycle 
namely: Impacts due to project location, Impacts due to project construction, and Impacts 
due to project operation. 
 
The standard methodology for the data collection, impact assessment and formulation of 
management plans is adopted while carrying out the field study and preparing the report. 
The approved Terms of Reference are kept in mind during the field study. 
 
10.2         PROJECT DESCRIPTION 
 
Project and its location: The proposed project site is located at the Dhappar. Dhappar is 
located in Ravangla sub-division under south district of Sikkim. It is about 13 km from 
Ravangla sub-division town, while Ravangla is 125 kms away from Siliguri and 107 Kms from 
Gangtok. The area is connected by the means of road transport from Railhead at suiliguri 
and airport at Bagdogra. The project envisages construction of buildings at two ends namely 
LTP & UTP of Ropeway Systems for boarding/de-boarding of passengers. 
 
Salient features of proposed ropeway system: The ropeway system used in the 
alignment would be Detachable grip 8 seater Mono cable Gondola ropeway system, 400 
Persons Per Hour capacity, length 2.96 km. The speed of the ropeway system will be 0-5 
m/sec and drive location will be at lower terminal. The facilities include, Lower Terminal 
Station, Upper Terminal Station and Passenger’s amenities at stations. The completion of 
the project is expected in 36 months from the date of award of work. The capital cost and 
operation & maintenance cost of ropeway systems is worked out as Rs. 73.33 crores 
crores and Rs. 149.37 lacs respectively. 
 
Alternatives Analysis: The finalization of alignments for ropeway considering various 
options of alignments and technology during analysis of alternatives.  
 
10.3         BASELINE ENVIRONMENTAL DATA 

 
The collection of environmental baseline data is required to assess the impacts of project 
activities on the environment. The project study area is 10 km radius from centre point of 
proposed Ropeway. The data have been compiled for: Land Environment (Physiography, 
Geology, Seismicity and Soils), Water Environment (Water Resources, Water Use, Water 
Quality), Air Environment (Meteorology and Air Quality), Noise Environment (Noise Levels), 
Ecological Environment (Flora and Fauna) and Socio-Economic Environment (Demography, 
Socio-Economics, etc). 
 
Physiography: The South District (27 05’N to 27 32’N) is a very small district of the hill state 
of Sikkim. This district covers an area of 750 Sq km. The district with the headquarters at 
Namchi comprises of the two sub-division of Namchi and Ravongla. The district is a part of 
inner ranges of mountains of Western Himalayas consisting of higher hills, alpine zones and 
snow bound areas. The terrain is hilly with narrow incised river valleys with elevations 
ranging 300 to 5000 m. the slope varies from 80m, to more than 600m per kilometer. 
 
Geology and Soil: The geological formation of South Sikkim district comprises Quaternary 
deposits of alluvium in river terrace are developed sporadically along the streams and rivers. 
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The soils of the district in general have derived from parent rocks such as Sandstone, 
Phyllite, Schist, gneisses and colluvial materials 
 
Land use pattern: The land use/land cover data for the study area was derived using the 
latest cloud free satellite imagery. The landuse classes that has been identified includes 
Very dense Forest, Moderately Dense Forest, Open Forest, Agriculture, Alpine Pasture, 
Barren, Landslide, River, River sand, Scrub, Settlement and Snow covering a total area of 
732.48 sq km. Land use of the 15 km radius shows that the predominant land use of the 
area is very dense forest.   
 
Seismicity: Sikkim is located in the high risk seismic zone IV as per the seismic zoning map 
of India prepared by Bureau of Indian Standards (BIS code: IS 1893: Part-1:2002).  
Considering its geographical location and its past seismic history, suitable provision of 
seismic factor may be made in the design of civil engineering structures to make them 
earthquake resistant.  
 
Water: The South District of Sikkim falls under Tista basin. The drainage of the district is 
controlled by the perennial Tista and Rangit rivers alongwith their tributaries. The Tista and 
its tributaries drain different parts of the Area.The Rivers are perennial in nature which is fed 
by both snowmelt water and rain water. Rangit, another river originates from West Sikkim. In 
order to assess the baseline water quality status of the study area, 2 water samples were 
collected. It is found that BOD and COD are present in both the samples and total coliform is 
present in sample no 2. Hence the water from both the sources should be treated before 
using it for drinking purpose. 
 
Temperature: In winter minimum temperature is 4.5°C and maximum temperature is 
14.7°C.In summer minimum temperature is 20.5°C and maximum temperature is 27.5°C.  
 
Rainfall: Most of the rainfall is received between April to September. During the remaining 
period, rainfall is sporadic and scanty. 
  
Humidity: Months mean maximum and minimum relative humidity at 0300 hrs is 96 % to 71 
% respectively, while Months mean maximum and minimum relative humidity at 1200 hrs is 
95 % to 71 % respectively. 
 
Wind Speed and Wind Direction:  Generally, light to moderate winds prevail throughout 
the year. Minimum and Maximum Wind speed during last 30 years (Year1971-2000) is 
varies from 0 to 50.4 km/hr. 
 
Air Quality: The atmospheric concentrations of air pollutants are monitored at 5 locations for 
parameters PM 2.5, PM10, SO2, NOX, O3 , Pb, NH3 , HC & CO under ambient air quality monitoring 
(AAQM).  It is observed that all parameters are within the standards. The proposed ropeway 
site is not coming under critically polluted areas identified by Central Pollution Control Board. 
 
Noise Quality: Noise level survey is conducted at five locations. At all the location noise 
ambient noise quality is within prescribed limit given by Central Pollution Control Board 
except Rabangla Town location. The monitoring result of Rabangla Town location is exceed 
the permissible limit because the heavy traffic. 
 
Ecological Environment: The project area falls in the Maenam Wildlife Sanctuary.  
 
Historical/Archeological Monuments: There is no ancient archeologically important 
monument in the project area. 
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Socio-Economic Profile of the Project Area: The South District is a very small district of 
the hill state of Sikkim. This district covers an area of 750 Sq km with a population of 
1,25,651. The literacy rate of 66.41 percent, which is below the state average. The district 
with the headquarters at Namchi comprises of the two sub-division of Namchi and Ravongla. 
There area 45 Gram Panchayats units and 145 revenue blocks (including 10 special forest 
blocks). 
 
10.4          ENVIRONMENTAL IMPACTS ASSESSMENT 
 
NEGATIVE ENVIRONMENTAL INPACTS 
 
There are negative as well as positive impacts on various aspects of the environment likely 
to result from the proposed development.  
 
Land: The impacts likely to take place due to the project location could be mainly due to 
land acquisition and its diversion for project purpose. The land required for the proposed 
project is about 2.9 ha in which 1.2 ha in Maenam Wildlife Sanctuary and 1.7 ha in Reserved 
Forest. Hence, an application was submitted for denotification of proposed land. The 
Honorable Supreme Court of India permits the use of 2.1 ha land of Maenam Wildlife 
Sanctuary land for the construction of Skywalk and Ropeway.During construction, increased 
soil erosion due to site clearance and earthwork is anticipated. The land use of 2.9 ha is 
changed from forest to non forest.  
 
Displacement of People: The proposed Ropeway systems will not have any displacement 
of people since the land belongs to the Maenam Wildlife Sanctuary and Reserved Forest. 
Hence no social issues related to land acquisition, encroachers and squatters is anticipated.  
 
Topography, Drainage and Soil Quality: The area required for terminal stations are almost 
flat. The ropeway alignment crosses one nallah. The sites for the terminal stations will be 
leveled in accordance with the topography of the region and thus there will be no significant 
impact on the topography and drainage of the area. The ropeway Impact on soil owing to the 
construction of terminals includes soil   erosion, compaction and pollution of soil in case of 
waste discharge on land. The impact will be however short term in duration and will have no 
significant impacts. 
 
Slope Erosion: Erosion aspect of a hill slope is an important factor in determining its 
stability condition. The deep gully, toe erosion by nallahs destabilizes slopes. It has been 
observed that the toe erosion by nallah is affecting the slope stability at number of places but 
nowhere affecting the proposed ropeway. 
 
Landslide: The status of slope stability is an important aspect that can affect the landslide 
hazard in the area. This is reflected by the landslide incidences in the past. The landslide 
affected slopes reflect the instability condition of slope and add to the hazard vulnerability in 
the area. There is no landslide incidences occurred at project site. 
 
Earthquakes: The project area falls under seismic zone IV as per the Seismic Zoning Map 
of India. Necessary seismic factors (horizontal and vertical ground acceleration), as per 
relevant Indian Standard Code (IS: 1893 – Part – 1: 2002) shall be adopted. All components 
of structures shall be designed for seismic zone IV to ensure the safeguard against 
earthquake risks.  
 
Solid Waste: About 100 and 26 numbers of labours/Person will be required for construction 
and operation of Ropeway respectively. The design capacity of the proposed ropeway is 
4000 passenger per day.  10.0 Kg/day and 402.6 Kg/day of solid waste shall be generated 
during construction and operation. 
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Existing Features within 1 km: The existing features at project site within 1 km radius are 
Maenam Wildlife Sanctuary, Reserved Forest, Helipad, Approach Road/Footpath and Water 
storage tanks. 
Water Supply and Sanitation: Construction phase will last for a period of approximately 36 
months. About 100 workers will be working at site during peak construction. Water demand 
during construction is estimated about 20 KLD which will be supplied from existing water 
supply source line of the Public Health Engineering Department. The Waste water generated 
will be 3.6 KLD during construction.  
 
About 26 persons including staff and security during operation of the Ropeway project. The 
design capacity of the proposed ropeway is 4000 passenger per day. The total water 
requirement will be 181.82 KLD. The Waste water generated will be 145.46 KLD . 
 
Air Environment: The construction activities for the proposed terminal stations will be of 
small scale and thus the particulate emissions will be minimal and short term in nature. For 
the construction of line towers the generation of the dust will be low as compared to the 
construction of terminal stations. The impact of other pollutants such as SO2, NOx and CO 
will be caused due to diesel-operated mechanical equipment and their impact is expected to 
be negligible and of short term duration. Use of these machineries is limited to and 
considered working for few hours in a construction period. No air pollution is anticipated 
during operation. 
 
Noise Environment: During Construction the prime sources of noise are the construction 
machinery and the vehicular noise due to material movement at the site. The main noise 
generating equipment that will be used at site will be concrete mixer (for small concrete 
work) and concrete vibrator. Concrete mixer generates noise level of 85 dB (A) at 50 feet 
distance. It could therefore be concluded that the construction activities would not have a 
significant impact on existing environment during construction phase. During Operation of 
ropeway, All the D.G. Sets shall be placed in recommended acoustic enclosure or with 
silencers and Periodic maintenance. Hence no significant change in noise levels is 
anticipated. 
 
Wind Pressure: As per Indian standard, the wind speed should not be more than 150 km/hr 
during operation of aerial ropeway. 
 
Biological Environment: The Total numbers of trees within ropeway corridor are 45 
numbers, out of which 17 have girth 30 cm or more.  
 
Socio-Economic: The required land for construction of the project is Maenam Wildlife 
Sanctuary. Hence the proposed project shall not displace and resettle any people/family. In 
addition, it shall create direct and indirect business and employment opportunities during 
construction and operation. No Historical or Cultural Monuments will be affected/ lost due to 
the construction of the project. 
 
POSITIVE ENVIRONMENTAL IMPACTS  
 
Employment Opportunities: The construction phase of the project is spread over a period 
of 36 months. During this period various categories of skilled, semiskilled and unskilled 
manpower would be deployed for the project. About 100 persons would be working on the 
project during peak construction period. This would create good opportunities of direct 
employment for the local people. In addition, indirect employment opportunities would be 
created in the support service sector. The post construction phase would also create similar 
job opportunities. 
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Improvement in Aesthetics: The project will lead to improved aesthetics of the surrounding 
by way of providing a pleasing architectural design of ropeway. Grass Turfing on open space 
within ropeway station premises would be done to increase the beauty of the area.  
 
Better Connectivity: Ropeway project will provide easy accessibility of tourists to Hill top.  
 
Revenue Generation: Earnings would be generated by way of charges from tourist using 
the proposed ropeway. Tariff for ropeway will be fixed in such a way that would be enough 
for operation and maintenance expenses of ropeway along with generation of funds for 
future development. 
. 
10.5         ENVIRONMENTAL MANAGEMENT PLAN 
 
The Environmental Management Plan (EMP) describes the proposed remedial measures 
and monitoring plan for the impact during construction and operational period of the project. 
The EMP often contains a construction/management guideline that specifically addresses 
how the project proponent/contractors are to incorporate environmental considerations into 
their work. EMP considers compensatory measures if mitigation measures are not feasible 
or cost-effective. This chapter spells out the set of measures to be undertaken during project 
construction and operation to mitigate or reduce the adverse environmental impacts and 
bring them to acceptable levels based on the proposed Environmental Management Plans. 
 
PRE-CONSTRUCTION STAGE 
 
FOREST MANAGEMENT 
 
The Department of Forests is responsible for the conservation and management of 
trees/forests/wildlife in the project area.  

 
Maenam Wildlife Sanctuary Management: The Compensatory Forestation (CA) shall be 
taken up over 4.2 ha of degraded forest identified at Barkhey, Maenam Wildlife Sanctuary 
under Ranvangla Range in South (T) Division. The cost estimated by Forest Department for 
raising and maintaining the compensatory afforestation is about Rs 18,04,879/- (Rupees 
Eighteen Lakhs Four Thousand Eight Hundred and Seventy-Nine only). The department of 
Tourism shall transfer Rs 73,39,500/- (Rupees Seventy-Three Lakhs Thirty-Nine Thousand 
and Five Hundred only) for the Net Present Value (NPV) of the Forest. The department of 
Tourism shall payment Rs 15.00 Crore (Rupees Fifteen Crore only) for the Biodiversity 
Conservation & Wildlife Protection Plan of Maenam Wildlife Sanctuary. The department of 
Tourism shall payment Rs 19,897/- (Rupees Nineteen Thousand Eight Hundred and Ninety-
Seven only) towards cutting, felling, logging and transportation of project affect trees. 
 
Reserve Forest Management: The Compensatory Forestation (CA) shall be taken up over 
9.4 ha of degraded forest land identified at Rangan R.F. under Rabong Range in South (T) 
Division. The cost estimated by Forest Department for raising and maintaining the 
compensatory afforestation is about Rs 20,13,958/- (Rupees Twenty Lakhs Thirteen 
Thousand Nine Hundred and FiftyEight only). The department of Tourism shall transfer Rs 
30,87,900/- (Rupees Thirty Lakhs Eighty Seven Thousand and Nine Hundred only) for the 
Net Present Value (NPV) of the Forest. The department of Tourism shall payment Rs 
3,38,502/- (Rupees Three Lakhs Thirty -Eight Thousand Five Hundred and Two only) 
towards cutting, felling, logging and transportation of project affect trees. 
 
Energy Conservation Measures: Energy conservation measures are often the easiest, 
quickest and cheapest way to reduce costs and implement environmentally pro-active 
Energy conservation program both on energy demand and supply. The amount of energy 
used for lighting varies from industry to industry, but typically, lighting accounts for 
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approximately 50% of the electrical load in office building. By having an understanding of the 
lamps, ballasts, luminaries and control options available today as well as the techniques 
used to develop efficient lighting, lighting can be produced that is energy efficient, cost 
effective and yields a high quality of light.  
CONSTRUCTION STAGE 
 
Air Pollution & Dust Control measures: In order to reduce the emissions due to material 
transport and construction activities following measures are proposed  
 

• Provisions for sprinkling of water on open surface,  
• Use of low emission construction equipments,  
• All stationary machines / DG sets emitting the pollutants shall be inspected frequently 
• In no case, loose earth will be allowed to pile up along the approach roads.  
• As soon as the construction activity is over the surplus earth should be utilized to fill 

up the low-lying areas, if any.  
• Limiting the time period of construction. 

 
Water Supply and Sanitation: About 100 workers will be working at site during peak 
construction. Water demand during construction for labours is estimated about 4.5 KLD 
which will be supplied from existing water supply source line of the Public Health 
Engineering Department. Adequate provision has been kept in the project DPR for the 
potable drinking water facility of the project. The Waste water generated will be 3.6 KLD. 
This waste water will managed by providing sanitation facility which is integral part of the 
project, adequate provisions has been kept in the project.  
 
Oil Spill control/Management: To control the oil spill during construction stage of the 
project following measures should be taken: 
 

• Good housekeeping 
• Routine checkup of construction machineries and equipments 
• Temporary cement/metal platform 

 
Solid Waste Management: Refuse disposal program should include storage, collection and 
disposal. Solid waste generated during construction will be 10.0 Kg/day. The solid waste 
generated shall have adequate collection, conveyance and disposal facilities and will be 
disposed along with existing collection and disposal system. Collection containers of about 
20 liters capacity fitted with side handles to facilitate handling shall be provided.  
 
First Aid Health System: Health problems of the workers should be taken care of by 
providing basic health care facilities. All necessary first aid and medical facilities will be 
provided to the workers. The provision and maintenance of suitably equipped first aid facility 
throughout the extent of the works has to be borne by the contractor who shall be 
responsible for welfare arrangements and requirements to the satisfaction of the Supervision 
Consultant and Site Engineer.  
 
Training and Extension: These programmes should be extended for the workers for their 
active participation in the project implementation and to get awareness for safety, disaster 
prevention, action required in case of emergency, fire protection, environmental risk analysis 
etc. The cost involved for such a programme is estimated as Rs. 2.00 Lakh. 
 
Soil Erosion Control: The soil erosion at construction site can be minimized by preventing 
work in monsoon season, ramming of soil immediately after excavation, no accumulation of 
earth debris at site and efficient management of storm water collection system. 
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OPERATION STAGE 
 
Air Pollution Control: During Operation Phase, the major sources of air pollution are from 
DG sets only. Control measures to reduce the pollutant emissions from DG sets are: 
 

• Periodic maintenance of DG sets as per defined schedule of manufacturer. 
• These D. G. Sets shall meet CPCB guidelines. 
 

Water Supply and Sanitation: During operation of the Ropeway project the water 
requirement for staff, security and passenger would be 181.82 KLD. The wastewater 
generation from all the activities during operation phase shall be 145.46 KLD.   
 
Adequate provision has been kept in the project DPR for the potable drinking water facility of 
the project. The waste water will managed by providing sanitation facility which is integral 
part of the project, adequate provisions has been kept in the project.  
 
Solid Waste Disposal: The solid waste generated will be 402.6 kg per day. The solid waste 
within the wildlife zone and other peripheral areas will be managed systematically and 
scientifically through Solid Waste Management plant outside the Wildlife Sanctuary for which 
adequate provisions has been kept in the project DPR.  
 
First Aid Health System: All necessary first aid and medical facilities will be provided at 
Lower and Upper terminals.  The provision and maintenance of suitably equipped first aid 
facility has to be borne by the Tourism Department. 

 
10.6         RISK ANALYSIS 
 
Risk assessments include detailed quantitative and qualitative understanding of risk, its 
physical, social, economic and environmental factors and consequences. Risk assessment 
encompasses the systematic use of available information to determine the likelihood of 
certain events occurring and the magnitude of their possible consequences. The causes of 
risk may be:  

 

• Cable slipped out of the rails at the tower from the upper station can cause the 
carriages to be knocked off. The accident took place due to negligence. 

• Cabin lost its hold with the cable and collided with the another one cabin of ropeway 
car and hit another on the way, 

• Hill collapsed midway and trolleys were dangling in the air.  

• Snapping of Rope wire, 

• Power system failure,  

• Collision with entering station: operator failed to slow the vehicle down upon entering 
the station it causes collision of the ropeway car at the entering station, and 

• Holding capacity of soil/Geology 
 
OPERATION AND MAINTENANCE: A systematic routine maintenance and inspection 
schedule, based on maintenance and inspection plan, which shall be specified by the 
designer, shall be developed and set down in writing by the manufacturer of the passenger 
ropeway. The schedule shall include the specification of lubricant and frequency of 
lubrication of each element involving moving parts. It shall stipulate that parts showing 
excessive wear shall be replaced immediately. Condemning limits or tolerances shall be 
defined. It shall include a schedule for checking and tightening all bolts, especially on rope 
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attachments. Where appropriate for any passenger ropeway, suitable records of the rates of 
deterioration (such as corrosion, erosion, etc.) shall be maintained. During a periodic 
inspection, a Safety Officer may inspect towers, sheave assemblies, brakes and braking 
functions, and the operation of main drives, auxiliary drives, and evacuation drives where 
applicable. 
 
SAFETY MANAGEMENT PLANS: Under a safety management plan, the licensed 
contractor will be required, as per terms and condition of licensing, to submit the names of 
the people and their corresponding qualifications that will provide service and maintain the 
installed passenger ropeway equipment. Contractors will need to have this safety 
management plan in place at each area where passenger ropeways or passenger conveyors 
are operating. 
 
ELECTRICAL PROTECTION: All overhead electrical power transmission wiring shall be so 
protected that, in case of collapse or breakage of the power line, it will not come into contact 
with chairs, cars, cables, or passengers. 
 
10.7         DISASTER MANAGEMENT PLAN 
 
The main aim of the disaster management plan is safety of the passenger, quick response to 
accident and treatment to casualties, evacuation of passengers to safe area, bring the 
disaster under control within short time and investigation of accident and prepare prevention 
plan.  
 
Preventive Action: Once the likelihood of a disaster is suspected, action has to be initiated 
to prevent a failure. Manager responsible for preventive action should identify sources of 
repair equipments, materials, labour and expertise for use during emergency. 
 
Emergency Action Committee: To ensure co-ordination action, an Emergency Action 
Committee should be constituted.  The civic administrator may be the Chairman of this 
Committee. 
 
Emergency Measure: The emergency measures are adopted to avoid any failure in the 
system. The aim of Emergency Action Plan is to identify areas, population and structures 
likely to be affected due to a catastrophic event of accident.  The action plan should also 
include preventive action, notification, warning procedures and co-ordination among various 
relief authorities.  
  
Rescue Operation: Aerial ropeways shall be equipped with adequate and sufficient facilities 
which shall be readily available to clear the line of passengers and return them within a 
reasonable time to a terminal, or location, where access for emergency services is available. 
Sufficient numbers of trained persons for carrying out the rescue operation (the rescue crew) 
shall be on duty when the aerial ropeway is in operation.  
 
10.8         ENVIRONMENTAL MONITORING PLAN  
 
Water Quality: The project authorities shall establish a procedure for water quality 
surveillance and ensure safe water for the consumers. Minimum 3 samples shall be tested 
around the project site for drinking water quality parameters as per BIS: 10500. Water 
monitoring should be carried out at least three times a year to cover seasonal variations by 
any Government or recognized private agency. Water quality should be analyzed by 
applying the standard methods. Water quality shall be monitored before starting the 
construction, during the construction phase, and for at least one year after the completion of 
the project. The cost for water quality monitoring is estimated of Rs. 2.88 lakh. 
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Air and Noise Quality: To assess the effectiveness of air and noise pollution control, 
ambient air quality and noise levels shall be monitored during the construction and for at 
least one year after the completion of the project. The Parameters to be monitored for air 
quality are PM10, PM2.5, SO2, CO, and NOx at least three locations. The frequency of air quality 
monitoring will be Once in Month for Three Season in a Year.  Ambient Noise Quality will be 
monitored at least three locations. The frequency and duration for noise quality monitoring is 
same as air. The cost for air and noise quality monitoring is estimated of Rs. 5.4 lakh. 
 
Soils Quality: Soil near to the construction area shall be monitored to ascertain presence of 
soil pollution due to construction activities. The parameters to be monitored are pH, Texture, 
Total Organic Matter, Nitrogen, Phosphate, Moisture Content, Sodium, Potassium, Calcium, 
Chloride, Magnesium, and Electric Conductivity. The frequency of soil quality monitoring will 
be once in Season for at least three locations. The cost for soil quality monitoring is 
estimated of Rs. 1.8 lakh. 
 
Establishment of Environmental Cell: The project authority shall establish an 
Environmental cell in the initial stage of the project. The division shall have one 
Environmental Engineer/Officer. The task of the environmental Engineer/Officer shall be to 
supervise and co-ordinate environmental concerns, monitoring and implementation of 
mitigation measures. The officer will monitor the environmental works in coordination with 
the Project Director. Cost of such a division has been estimated as Rs. 25.96 lakh. 
 
10.9                ENVIRONMENTAL COST 
 
The environmental costs towards implementation of environmental management plan and 
mitigation measures during pre-construction, construction and operation of the proposed 
project is estimated of Rs. 1684.10 lakh.  
 
10.10         CONCLUSION 
 
The proposed project is aimed to develop the eco tourism at Maenam Wildlife Sanctuary. 
The project will provide a safer means of transportation to devotees/tourist. All possible 
environment aspects have been adequately assessed and necessary control measures have 
been formulated to meet with statutory requirements, during the preparation of the EIA 
report. Thus implementing this project will not have any appreciable negative impacts. In 
view of Environmental Impact Assessment study conducted, the proposed project is 
environment friendly and would enhance the development in the region. 
 

 
***** 


	Cover Page.pdf
	CONTENT.pdf
	Chapter 1.pdf
	Annexure - 1.1.pdf
	Annexure - 1.2.pdf
	Annexure - 1.3.pdf
	Annexure - 1.4.pdf
	Annexure - 1.5.pdf
	Chapter 2.pdf
	Chapter 3.pdf
	Chapter 4.pdf
	Annexure - 4.1.pdf
	Chapter 5.pdf
	Annexure - 5.1.pdf
	Chapter 6.pdf
	Chapter 7.pdf
	Chapter 8.pdf
	Chapter 9.pdf
	Chapter 10.pdf

