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EXECUTIVE SUMMARY 
Introduction  
The AS-CBM block comprise of 113 sq km falls in the northern part of the Makum Coal 
Field around Likhapani village in the Tinsukia district of Assam bounded by Latitude 27° 15' 
43" & 27° 24' 51"N and Longitudes 95° 42' 38" & 95° 59' 50"E, and is covered by Survey of 
India Toposheet No. 83M/11&15. The nearest railway station from the proposed project 
area is at Ledo (7 km) and the nearest airport Dibrugarh is at a distance of 140 km. Thick 
strata of Tertiary sediments occur below the CBM block, where coal is expected at a depth 
of about 350 – 1200m from surface. The data package provided by the Directorate of 
Hydrocarbons (DGH) assumes the presence of sufficient quantity of methane within this 
coal that may be commercially viable. Initial exploration (Phase-I) will be for two years when 
15 core holes and two test wells will be drilled. In case the results are encouraging the 
project would go into the next Phase where Pilot Test well drilling will be carried out for a 
period of three years.  

Following the notifications from the Ministry of Environment & Forest (MoEF), Govt. of India 
dated 14th September, 2006; Environmental Impact Assessment has to be carried for 
offshore and onshore oil and gas exploration, development & production project and place 
in category A. Before execution, the proponent has to get Environmental clearance from the 
ministry. In line with this requirement, DART Energy hired the services of En-Geo 
Consultancy & Research Centre, Guwahati, Assam to conduct the Environment Impact 
Assessment & Risk Assessment Studies for whole area. 

Project Description  
Tertiary coal is expected at a depth of about 350 – 1200m from surface. The data package 
provided by the Directorate of Hydrocarbons (DGH) Indicates the coals should be gassy 
and are expected to contain sufficient methane that may be commercially exploited. The 
area is strategically located close to the gas pipe line net work of Oil India Limited. The fast 
track programme of gas exploration would help in Details of Work 

S. No. Phase wise Work Schedule Quantum Estimated 
expenditure (US 
$ in million) 

A Exploration Phase I   
1 Detailed geological, laboratory and engineering studies including 

selection of core hole sites 
As required  

2 Drilling of exploratory core holes and related studies:   
i Exploratory core hole drilling including geophysical logging 15 core holes 

each 1000 – 
1200 m 

3.994 

ii Analysis of coal grade, rank, cleat spacing of core samples obtained 
during core hole drilling 
 

90 samples 0.105 

iii Gas content analysis of coal samples by desorption and adsorption 
studies 
 
 

90 samples 0.950 

iii Injection/Fall-off test in wells for carrying out 
permeability study and reservoir simulation 
leading to forecasting of CBM gas and water 
productions 
 

15 tests 0.600 

3 Drilling, completion, stimulation, (hydro fracturing or cavitations etc.), 
well testing, dewatering (production testing) of test wells. 
Forecasting of CBM gas and water production based on the results of 

2 wells to be 
drilled, 
completed and 

1.560 
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reservoir simulation, hydro-geological studies. Preliminary economic 
assessment 
 

tested 

4 Any other work considered necessary by the 
bidder 
 

High resolution 
2D seismic of 
80 LKM 

1.000 

5 Submission of reports 
a) at the end of core hole drilling 
b) on the results of drilling and production testing of committed 
production test wells 
 

  
0.010 
0.100 

 Proceed to Phase-II, if exit option is not 
exercised 
 

  

B Exploration Phase-II: Pilot assessment, 
Market surveys and commitment 
 

  

1 Pilot Assessment Phase IIA 
 

  

i Drilling of pilot wells 
 

30 wells in 2 
clusters 

18.000 

ii Accelerated commitments 
 

Reduction of 3 
months 

 

2 Market surveys and commitment: Phase-IIB 
 

  

I Submit report of Techno-economic feasibility 
report 
 

 0.050 

ii Market surveys and commitments 
 

 0.050 

 Proceed to Development Phase-III if exit 
option is not exercised 
 

  

The project cost for phase will be 8.319million U.S. $ and for phase –II it will be 18.1million 
U.S. $. Thus the total prject cost will be 26.429million U.S. $.  

 

Baseline Environmental Studies  
Geology  
The Geology in this part of area is typically sedimentary. It is the northern part of a geologic 
province which has been termed as Assam Arakan. The coal measure rocks of tertiary 
sequence exposed in a narrow NE-SW belt of imbricate thrusts flanking the Naga- Patkai 
hills and it extend from Haflong in the southwest to Miao Bum in the northeast. This belt 
referred to as a ‘Belt of Schuppen’, closely follows the boundary of the Assam Valley 
alluvium for over 300km and continues south-westward for another 50km up to Haflong. 
The major resources of coal of north-eastern India are confined to this belt of complex 
tectonic setting on which are located the most important coalfields like Namchik-Namphuk, 
Makum, Dilli-Jeypore and Borjan. 
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Physiography  
The Tinsukia district is located in the north corner of the Upper Brahmaputra. A variety of 
elements such as flood plain, beels and swamps, occasional highlands and foothills of the 
Barail Range constitute the Physiography of the district. 

 

Landuse  
A total of 10 land use/ land cover classes (Table: 3.2) have been demarcated in the study 
area. A thematic map suitable for 1:50000 scale map generation incorporating these 
classified categories has been prepared.  

The area as a whole represents an alluvial terrain drained by numbers of rivers, out of 
which majority of the rivers flows from North West to south east of the project site. The 
fertile alluvial soil is extensively used for agriculture, mostly to grow one crop (paddy) during 
the kharif season.  

The cropland/Paddy Field including both kharif & Rabi, which represent 54.15% of the total 
landuse area is the most dominating land use class. Grassland contributes 16.34% of the 
total land cover in the prject area. Rivers/ water bodies represent 2.8 % of the land use. 
Due to large seasonal variation in discharge of these rivers, the area coverage of this 
category varies in space and time. Forest cover including Dense, forest open forest and 
mixed vegetation represents 7.46%, 3.81%, and 7.85% respectively. 

The built up area comprises of 3.19% mostly confined to villages and along the road 
networks. Mining area mainly in Ledo town represents 0.21% of the total land use.  

Air Environment  
The analytical result reveals that the values of PM10 at all the sampling locations are found 
within the prescribed standard limit both in the case of residential as well as commercial 
areas. Among all the 15 locations of air sampling the value is slightly high in Ledo Tea 
Garden area. It may be due to its proximity to the coal mining fields in Ledo. Perceptive 
cases of upper respiratory diseases were not recorded accept in some family of Ledo area.  

It is an important parameter because the particles having size less than 2.5µ is assessed 
which have an impact on human health if the absorption is high. The analytical result shows 
that the value of RPM lies well within the prescribed limit at all the locations. 

The analytical result of SO2 & NO2 value reveals that the concentrations of SO2 & NOx are 
found well within the prescribed standard limit at all the locations. 

No permanent source of VOC & H2S release was observed in the study area. The area is 
free of any VOC releasing agency. VOC recoreded in all the sampling point are below the 
prescribed limit of CPCB.Liquid Effluents 

Temperature  
The Average maximum temperature in the study period is highest in April (29.06°C) and 
lowest in the month of February (26°C). The highest average minimum temperature also 
recorded in the month of April (19.5°C) and lowest in the month of February (12.9°C) during 
the field study 

Humidity  
The highest humidity in the study period recorded in the month of March (98%) where on 
the lowest humidity alsorecorded in the month of March (38%). 

Rainfall  
March month received highest amount of rainfall (261.5mm) where on the lowest amount of 
rainfall occur in the month of February (14.4mm) during the study period.  
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NoiseEnvironment  
The noise monitoring data reveals that the noise levels at all the locations are well below the 
prescribed standard by Ministry of Environment and Forests 14th February’ 2000. The noise 
recorded in the Jagun area is highest among all the noise monitored location. It is because of 
the daily market in the nerby area. Noise level in ailence and residential zone are well under 
the prescribed limit.  
 
Water Enevironment  
 
Surface Water  
 
The pH value of the rivers and streams water is found in the range of 3.5-8.1. The pH is 
exceptionally low in Ledo Koilakhat Nala (3.5) due to the mixing of effluent from the near by 
coal mine with the running water body.The value of conductivity is observed in between 130-
1400µs/cm. The value of conductivity of the rivers and streams is found in acceptable range 
and place the part of river/ stream within the class “A” of best designated use except the 
water sampled from Ledo Koilakhat Nala(1400 µs/cm). The weather condition may also play 
an important role for variation of these values. But the exceptional value in Ledo Koilakhat is 
due to the release of water from coal mine as revealed during the public consultation.  
 Most of the mineral indicators like Calcium & Fluoride are found in the acceptable limit 
at all the monitoring stations. Magnesium (Mg) ranges between 4 to 146mg/l. The value of 
chloride and nitrate were found normal in all the water samples.  

The arsenic content in all the samples were found to be below detectable limits (BDL). 
The heavy metal parameters - lead, chromium & cadmium were found BDL (minimum 
detectable limit is 0.0001mg/gm). Zinc, Nickel and Copper content at all the locations were 
normal. Oil and grease content were absent in all the samples. 

The Total Coliform Organisms MPN/100ml were found to be above 50 (Class A) & 
within 500 (Class B) in all the samples and hence meets the criteria for the ‘Class B’ as per 
CPCB norms.  Hence it is recommended not to drink the surface water directly from the 
source. Water may be chlorinated before drinking. 
 
One of the most important parameters i.e. Dissolved Oxygen (DO) in all the water bodies 
ranges between 3.5 to 6.8 mg/l. At all sampling locations DO level does not meet the Class 
‘A’ criteria. 
The value of Biological Oxygen Demand (BOD) in the Surface water is satisfactory and 
observed values are 0.1 to 0.4mg/l, hence may be placed in class “A” water quality except 
SW4 (3.6 mg/l).  
 Similarly, the value of Chemical Oxygen Demand (COD) is observed in between 3.1 
to 33.6 mg/l in various sampling locations of the proposed survey area. In Tokkopani Nala 
(SW7) the COD value was found highest (33.6 mg/l) which may be due to the wastes from 
poultry farms and the tea garden drains which carried many chemical wastes and discharge 
into this stream. The COD level was found high in all the water samples which may be due to 
the non biodegradable substances that is drained in these river systems from the near by 
residential area. 
 
Ground Water  
 
The TDS (Total Dissolved Solids) values of water in all the sampling stations are found in the 
range of 40 to 230 mg/l, which is in acceptable range 
 Analytical result reveals that the most of mineral content like Cl, PO4, and NO3 etc are 
found within the permissible/desirable limit as per IS 10500:1991 standards. Ca is also found 
within the permissible/desirable limit. 
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Magnesium content was found to exceed the prescribed limit (30 mg/l) in the sample 
collected from the hand pump of Hasak which may be due to magnesium content in the 
rocks. 

The iron content in water samples are found above the prescribed limit due to 
subsurface iron rich soil. The fluoride content of sub-surface samples of the area is found to 
be within permissible limit. 

The heavy metals parameters like lead, chromium, nickel, and cadmium were below 
detectable limits (minimum detectable limit is 0.0001mg/gm), whereas zinc & copper was 
found within the permissible limit. The value of COD ranges between 2.4 to 7.2 mg/l 
indicating that the non biodegradable organic waste in water is normal.   
 
Biotic Environment  
 

Total 104 tree species has been recorded in the study area and 26 species of hurbs 
and shrubs are observed during study period. 35 medicnal plants were also identified in the 
project site.  

Various carps, catfish, murrels along with few other species of fishes are available in 
the project site. No national park & wildlife sanctuary has been recorded in the study area. 
 
Soil Environment 

TKN (Total Kjeldahl Nitrogen) in the soil samples are well within the suitable range i.e. 
0.102 to 0.25 % and total phosphorous is below detection level. Presence of suitable amount 
of nitrogen and phosphorus encourages vegetation growth, its production and gives deep 
greenery colour to the plant leaves. Potassium which is considered as a third important 
element of soil is found in the range of 0.02 to 0.8 mg/gm. Potassium is a good activator of 
enzymes responsible for plant metabolic process and also increases crop resistance. The 
sodium content is in the range of 0.21 to 1.3 mg/gm.  

Organic carbon & Organic matter content of the soil samples range from 0.60 – 6.0 % 
and 1 to 10.3 % respectively indicating a healthy soil condition. 

The metal content of the soil is found to be quite normal as revealed by the analysis. 
Toxic metals i.e. Pb, Cr, Cd are found below detectable limit whereas  Zn, Ni and Cu content 
in the soil are in satisfactory level and found in the range of 3.61 to 4.8mg/gm, 0.36 to 0.5 
mg/gm and BDL respectively. Overall observation indicates that the soils are fertile and 
support the vegetation life in the region. The soil quality does not indicate any industrial 
contamination. 
 
Socio-Economic Environment  

The total area covered block is 41. As per the census report of 2001, the total number 
of households in the study area is 6253 with Parbati Gaon recorded highest numbers of 
households. The total population in the study area is 32999 out of which 50.40% are literate. 
The literacy ratio of male (58.89%) is dominating over female (41.13%). Schedule Caste (SC) 
and Schedule Tribe (ST) population comprises of 3.9% and 7.7% of the total population in the 
study area.  

The total working class population in the 41 villages of CBM Block is 14757. Thus only 
44.72% of the total population are workers. Out of this working class population main workers 
are 74.19% are main worker and 25.81% are marginal workers. The non working class 
population dominated the total working class population (55.28%).  

The chief occupation of the population is agriculture. Rice is the dominant crop and 
also the staple diet of the people. The main crops grown by the inhabitants are Autumn 
Paddy, Winter Paddy, Summer Paddy, Jute, Banana, Topieca, Papaya, Arecanut, Coconut, 
Chillies, Sesamum, Castor, Potato, Small Millets, Wheat, Linseed, Tobacco, Turmeric, Gram, 
Sweet Potato, Onion, Mug, Masur, Matikalai, Peas, Other Pulses, Other Rabi Pulses, Pine 
Apple, Orange, Cotton, Maize, Sugarcane etc. 
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The important vegetables are melon, cucumbers, spinach leaf, mustard, onion, 
chillies, carrots, tomatoes; brinjal etc. Cash crops like sugarcane and potato are also 
becoming popular. 

Tea cultivation is one of the main commercial crops. The crops are dependent on 
rainfall. People engaged in government and private jobs, government contract works, 
agricultural labourer etc. 

The overall road condition is not so good in the study area. Both Kutcha and Pucca 
roads are there. Construction going on under Pradhan Mantri Gram Sarak Yojona is 
expected to bring the change.The transport facility of the study area is satisfactory. Assam 
State Transport Corporation (ASTC) and Private Owner provide the bus services for day and 
night services. 

 
Environmental Impact Assessment  
 

During the construction phase due to movement of earth moving equipment, 
operation of DG sets, site grading, trench digging etc air quality of the site shall be 
marginally affected in terms of slight increase in CO, HC, SO2, NOx. The SPM and RPM 
levels are expected to increase during pigging and construction of pipeline.  

 
The impact to the surface water bodies could arise from discharge from the site, 

disposal practice of spent product, cuttings, handling of liquid hydrocarbons etc. Noticeable 
impacts to water quality in nearby watercourses are more likely to occur as a result of 
increased suspended particle load. However, if the site preparation activities are conducted 
in dry season this impact would be negligible or insignificant. 

 
 During operation phase, water usage is generally confined to drinking, service and 

firewater. The requirement shall be met through installing tube wells / from nearby existing 
water sources. It has been estimated that 10-12KLD water will be required for core holes as 
well as the test wells. The requirement of water for drilling will be for 15-25 days in each 
location. 
The potential sources of air emissions at the project sites will be as follows: 

• Dust from earth works (during approach road and site preparation);  
• Emissions from DG sets (including noise emission); 
• Emissions from vehicles.  

During construction phase water requirement will be more and shall be taken from temporary 
boring or nearby water sources. This impact will be temporary and insignificant. Septic tank 
and soak pit shall be provided at base camp for sanitary waste discharge. 
 
Construction activities will be carried out mainly during the day time. Localised increase in 
noise level is expected, however the effect is reversible and for short duration. During 
operation phase there may be marginal increase in noise level. Along the pipeline route 
there shall be no impact on the ambient noise levels. 
 

As few proposed installations are nearby tea gardens, it is presumed that tea plant 
will be affected if the concentration of SO2, NOx, O3, PAN etc. crosses the permissible limit 
during the operation. But considering the present status of ambient air, the impact is not so 
significant. As the level of SOx, NOx etc. were observed below the standard limit in the study 
area. 

Major Biological impacts, in general, of any underground pipeline project during 
construction are:  

 
• Felling of trees in the ROW. 
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• Movement of labour and machinery such as cranes, welding machineries and 
transport vehicles, for trench making, welding and laying the pipes in the trench and 
hydro testing.  

• Creation of ROW can lead to the invasion of exotic plants which may out-complete 
the natural vegetation. 
 
Exploration of CBM gas will generate some direct and indirect employment 

opportunities to the local population, mainly for unskilled and semiskilled people. The local 
infrastructure will also have certain positive impact due to this project.  
 
Environmental Management Plan  
 
The EMP is prepared keeping in view all possible adverse effects resulting from drilling 
operation for CBM in the localized area. The EMP further detail out the mitigation measures 
to be taken by DART and the contractors during phase-I of the project. Further it is prepared 
in accordance with rules and requirements of the MoEF and the Assam State Pollution 
Control Board. The key benefits of the EMP are that it provides the organization with means 
of managing its environmental performance thereby allowing it to contribute to improve 
environmental quality. The other benefits include cost control and improved relations with 
stake holders. The Environmental management Plan is prepared for the implementation 
phase i.e. drilling operation for CBM. As per the proposed project proposal there will be 15 
core holes and two test wells up to the depth of 1100 meter for which EMP is essential. 
There are thinly populated habitations comprising of various communities and patches of 
forest in and around the project block which demands proper social and environmental plan. 
During site preparation and drilling of the core hole and test wells, due attention has to be 
given on various environmental factors which are likely to disturbed e.g. air, water, soil and 
noise pollution. EMP is given below for the work to carryout in CBM project. 
 
Air Environment Management Plan  
 
As site preparation involves filling, leveling and cleaning of location, dry weather followed by 
wind and storm, motor vehicle movements, will cause air pollution due to suspended dust 
particles. The major sources of air pollution are expected from power generation, drilling 
operation. As discussed in the previous impact assessment section, the incremental 
concentrations of SO2 and NOx due to the operation of DG sets are negligible and well within 
the prescribed standards. Still it is necessary to reduce pollution due to dust emission by 
using dust suppression techniques like spray of water periodically. Thus ambient ‘air’ quality 
in and around the operation site will be maintained and complied with the National Ambient 
Air Quality Standards prescribed by CPCB and MoEF. 
 

• To monitor the fuel consumption during power generation. 
• Air monitoring will be done at periodic intervals. It shall be mandatory for the project 

management to submit half yearly compliance reports in respect of the stipulated 
prior environmental clearances terms and conditions.  

• Water will be sprayed to suppress the dust particles. Water can be applied using 
water trucks, handheld sprays and automatic sprinkler systems. Furthermore, 
incoming loads could be covered to avoid loss of material in transport, especially if 
material is transported off-site. 

 
Noise Pollution Management Plan  
 
There will be marginal increase in noise level but its effect on the surrounding area will be 
insignificant. However, it will be worthwhile providing noise protection device such as ear 
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muffs for workers. All heavy vehicles running in the construction site should have audio 
visual alarm system while reversing.’ Horn’ should be used or fitted as per M.V. Act. 
 
Water Environment Management Plan  
 
The water produced from the wells due to dewatering operations of the coal seams at a 
depth of 600-1200 meter can probably be utilized for irrigation for enhancing agricultural 
productivity, if found environmentally admissible, depending on water quality analysis. The 
surplus water can be discharged through the drainage network, dependent on quality as per 
the PCB norms. Otherwise the water will be put in evaporation pit. Continuous monitoring 
and analysis of waste water will be done periodically. 
 
Labour Camp & Sanitary Management Plan  
 
Labour stay in the camp may create sanitation problem in the locality. The site should be 
provided with sufficient and appropriate sanitary facilities in order to maintain hygienic 
conditions. The facilities should be suitably designed and well maintained so as to minimize 
adverse impacts spread of diseases, stagnation of waste water etc. Garbage and other 
domestic wastes should be disposed in a scientific manner to avoid unexpected problems 
like infectious diseases. 
 
Soil Environment Management  
 
Leakage and or spillage of fuel and other chemicals during storage and operation will be 
taken care by continuous monitoring. Drill cuttings and other solid waste will be disposed in 
compliance with PCBA norms. Sewage will be treated before discharge. 
 
Solid Waste Management  
 
A number of operational and non operational solid wastes including domestic waste, 
packaging material and special hazardous wastes will be generated at each drilling location. 
All solid wastes shall be collected and appropriately segregated for proper disposal. All 
biodegradable wastes at each of the installation will be collected in pits. Safety and hygiene 
of these pits will be always maintained.  Any sludge recovered will be kept in secured, 
covered, impermeable concrete sludge pit before safe disposal. Hazardous waste may also 
include spent batteries, waste oil, empty drums of oil/chemicals etc. These will be disposed 
off in accordance with approved safe procedures. Any medical waste generated will be 
properly segregated using the criteria specified by the Medical Waste Management Rules 
and sent to the Incinerator (if any) available near the project site. All temporary waste 
storage area within the site will have proper bunds to prevent any escape of contaminated 
runoff. This will ensure prevention from water and soil pollution. 
 
Transport Management  
 
It should be ensured that both gasoline & diesel powered vehicles; earthmovers, mixture 
machines & crane required during construction are maintained properly to minimize smoke 
emissions from exhausts. Vehicle transporting material will not be over loaded and loose 
materials shall be covered during transportation. Dry, unpaved areas and approach roads to 
be regularly sprinkled with water. The movement of heavy vehicles shall be restricted within 
site and within designated areas during day hours. Preventive maintenance of vehicles shall 
be regularly undertaken as and when required. The vehicles should possess pollution under 
control certificate from concerned authority. All transportation work undertaken will be 
conducted in compliance with the environmental laws and relevant regulations as well as with 
standards and practices generally prevailing in India. 
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Socio Economic Management  
 
Before start of the work, local people will be made aware the project activities and HSE 
policy of the company will be applied. Proper caution boards will be displayed at all the 
project sites prior to commencement of work to inform and warn the people around the 
construction sites. Local unskilled people will be hired for site preparation and drilling. There 
would also be a wider economic impact in terms of generating opportunities for secondary 
occupation within and around the complex for a year. There is possibility for the 
establishment of gas based industry. This will lead to overall socio-economic development of 
the area in terms of infrastructure facilities. 
 
Green Belt Development  
 
As the drilling activities will not be carried out in the forest land, compensatory afforestation 
is not required. However there may have insignificant negative impact on the environment 
which can be mitigate by creating green belt in the project vicinity. All the plants species act 
as CO2 sequester and certain plants adsorb soil and water pollutants. 

Tree species selected for green belt development include native species like 
Anthocephalus codomba (Kodom), Azadirachta indica (Neem), Ficus racemosa (Jagya 
Dimaru), Bambusa arundinacea (Kotah Banh) etc.  These trees should be planted in 
sequential rows as per availability of space. The region is rain prone hence, fast growing 
species are recommended.  
 
Environmental Monitoring:  
 
Ambient air, water and soil quality monitoring is to be carried during ongoing project period. 
The frequency shall be finalized in consultation with Pollution Control Board Assam (PCBA).  
 
Risk Assessment  
 
Risk is defined as the combination of the expected frequency and consequence of accidents 
that could occur as a result of an activity. The major component of CBM gas is methane. 
Methane is a chemical compound with the formula CH4. It is the simplest alkane, and the 
principal component of CBM gas. Methane's bond angles are 109.5 degrees. Burning 
methane in the presence of oxygen produces carbon dioxide and water. The relative 
abundance of methane makes it an attractive fuel. 
CBM gas (methane plus higher hydrocarbons with traces of carbon dioxide) always 
produced at a low pressure has not been known to explode on its own, but ignition can take 
place, if there is source of ignition and sufficient air is present. The scenario could occur, 
when the gas concentration is within the explosive limits of 4 to 15 percent relative to the air 
and gas comes in contact with an ignition source. CBM gas is non-toxic and cannot cause 
sickness; unless the gas is in such high concentrations that oxygen supply is cut off. This 
can take place in a very confined place without any ventilation. CBM gas being lighter than 
air would disperse freely in windy conditions, lowering the risk of any accident. 
 
CBM gas pipeline breaks can result in explosions and fires that can impact on human health 
and safety. The magnitude of this impact differs. There are some areas in which the impact 
of a pipe break will be more significant than it would be in others due to concentrations of 
people near the pipeline and who thus could be affected.  
 
Disaster Management Plan  
 
Disaster Management Plan of any installation covers both on-site and off-site emergency 
plan. The Emergency Plan is aimed to ensure safety of life, protection of environment, 
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protection of installation, restoration of production and salvage operation in the same order 
of priorities. The objective of the emergency plan is to make use of the combined resources 
of the plant and the outside service to achieve the following: 
 

 Early detection of an emergency and careful planning 
 Availability of resources for handling emergencies 
 Safeguard the personnel located in the premises 
 Minimize damage to property and environment 
 Organize rescue and treatment of affected persons 
 Initially contain and ultimately bring the incident under control 
 Identify any casualties 
 Provide authoritative information to the news media 
 Secure the safe rehabilitation of affected persons 
 The command, co-ordination and response organization structure along with 

efficient trained personnel 
 Regular review and updating of the DMP 
 Preserve relevant records and equipment for the subsequent enquiry into the 

cause and circumstances of emergency. 
 

The scope of the present project is limited to exploration work by drilling core hole & 
testwells. The main aim is to collect samples from these testing wells and task will be limited 
to a period of 2-3months only. Project Manager would lead initial response organization in an 
emergency condition. Upon the detection of an emergency condition, the Project Manager 
assesses the condition and if an Emergency Action Level Exceeded, classifies the 
emergency. Then he will inform the Safety Officer and Fire Officer for correctness measures.  
 
There will be three key people for emergency response during the exploration work. They 
are – 

 One Project Manager  
 One Safety Manager 
 One Fire Officer  

 
The DMP should be reviewed under the direction of the Plant-In-charge that should 
encompass the plan, response procedures, equipment, training, drills and interfaces with 
local emergency management agencies. The need for changes is based upon the following 
aspects: 
 

 Written evaluations of drills and exercises which identify deficiencies or more 
desirable methods, procedures, or organizations 

 Changes in key personnel involved in the organization 
 Changes in the facility organization structure 
 Changes in state regulations 
 Modifications to the facility which could affect emergency planning 
 Recommendations received from other organizations and state agencies. 
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1. INTRODUCTION 
1.1. Importance and Need of an EIA 

1. DART Energy is a Global Coal Bed Methane company having its acreages 
spread over countries like Australia, China, India, Indonesia, Vietnam and 
UK. From August 2010, Dart has demerged from Arrow Energy which is a 
major CBM player in Australia. Consortium of Dart Energy (formerly Arrow) 
GAIL and Tata Power has three CBM blocks from CBM III bidding round. 
Dart is operator in these blocks located in Chhattisgarh and Jharkhand 
states. In CBM IV bidding round, Dart partnered with Oil India and Tata 
Power and has been awarded the following two blocks:- 

 AS-CBM-2008/IV (In Assam) --- Jointly with Oil India Limited 

 ST-CBM-2008/IV (In M.P.) --- Jointly with the Tata Power Company 
Limited. 

2. The AS-CBM block comprise of 113 sq km falls in the northern part of the 
Makum Coal Field around Likhapani village in the Tinsukia district of Assam 
bounded by Latitude 27° 15' 43" & 27° 24' 51"N and Longitudes 95° 42' 38" & 
95° 59' 50"E, and is covered by Survey of India Toposheet No. 83M/11&15. 
The nearest railway station from the proposed project area is at Ledo (7 km) 
and the nearest airport Dibrugarh is at a distance of 140 km. Thick strata of 
Tertiary sediments occur below the CBM block, where coal is expected at a 
depth of about 350 – 1200m from surface. The data package provided by the 
Directorate of Hydrocarbons (DGH) assumes the presence of sufficient 
quantity of methane within this coal that may be commercially viable. Initial 
exploration (Phase-I) will be for two years when 15 core holes and two test 
wells will be drilled. In case the results are encouraging the project would go 
into the next Phase where Pilot Test well drilling will be carried out for a 
period of three years.  

3. Following the notifications from the Ministry of Environment & Forest (MoEF), 
Govt. of India dated 14th September, 2006; Environmental Impact 
Assessment has to be carried for offshore and onshore oil and gas 
exploration, development & production project and place in category A. 
Before execution, the proponent has to get Environmental clearance from the 
ministry. In line with this requirement, DART Energy hired the services of En-
Geo Consultancy & Research Centre, Guwahati, Assam to conduct the 
Environment Impact Assessment & Risk Assessment Studies for whole area. 

 

1.2. Objective of EIA Study  
4. The objectives of the EIA study are as follows: 

• To establish the prevailing baseline environmental and socio-
economic condition of the proposed project site through baseline 
studies.  

• To identify and predict the impacts the project on ecology and socio-
economic aspects. 

• To recommend appropriate preventive measures to mitigate & 
minimize environmental and social disturbances during the life cycle of 
the project activity that could be implemented by DART Energy as a 
part of their corporate commitment to environmental management. 

• To integrate mitigation measures with action plan and management 
system, so that proper action is taken in case any deviations occur. 
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• To identify and propose alternative actions in terms of practices that 
might help in abating impacts due to the project. 

• To prepare a site specific plan to advice on waste disposal options 
within regulatory framework.  

• To prepare environmental management plan for the proposed site so 
that all the environmental parameters maintained as per CPCB norms.    

1.3. Scope of the Study  
5. The scope of study broadly includes: 

 Collect baseline data of various environmental parameters (air, water, 
soil, noise and socio-economic aspects) in the study area 

 To identify various pollutants to air, water and land environment and 
its sources  

 To predict incremental levels of pollutants in the study area due to the 
proposed project activity. 

 To evaluate the predicted impacts on the various environmental 
attributes in the study area by using scientifically developed and 
widely accepted environmental impact assessment methodologies 

 To prepare an Environment Management Plan (EMP) outlining the 
measures for improving the environmental quality. 

 To prepare post project environmental quality monitoring on the 
project site  

 Assessment of risks for accidents involved in extracting methane gas  

 Estimation of hazard distances for the Maximum Credible Accident 
scenarios. 

 To identify hazard prone activities, locations and quantum of hazard 
and stimulation of maximum damage distances based on probable 
accidents 

 Suggestions for risk mitigation measures and delineation approach to 
Emergency Response Plan (ERP) Disaster Management Plan (DMP) 

1.4. Terms of Reference accepted/ issued by MoEF, Govt. of India 

1.4.1. Terms of Reference 
6. The Ministry of Environment & Forests (MoEF), New Delhi vide their letter no. 

J-11011454/2010-IA-II(I); 14 December 2010 has prescribed the Terms of 
Reference (TOR) for the EIA study. Copy of the same is enclosed as 
Annexure – I. 

Sl. No. Terms of Reference Compliance 
1 Executive Summary of the project  Page no. I-X 
2 Details of Existing land use pattern within the 

proposed CBM Block. 
(Cropping Pattern. Forest, Agriculture land, 
wasteland etc. flora & fauna etc. 

 3.2.3 (page no. 3-24) 

3 Affidavit mentioning total block 113 sq. m is 
allocated to M/s Dart Energy (AS) Pte Ltd. only 
and not to any other organization. 

Annexure-VII  

4 Duly signed contract document awarded by the 
Directorate of Hydrocarbons 

Annexure-VII 
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5 Details of land acquisition w.r.t. private land, Govt. 
land, agriculture land, mode of compensation for 
land losers due to land acquisition and R&R etc.  

Annexure-VII 

6 Information regarding eco-sensitive areas such as 
national park/wildlife sanctuary/ biosphere reserve 
within 10km radius from the project site 

3.6 (page no. 3-52) 

7 Permission and recommendations of the State 
Forest department regarding impact of the 
proposed project on the surrounding reserve 
forests along with their names  

Annexure-IV 

8 Name and experience of the collaborators, 
whether foreigner agency are involved  

2.1 (page no. 2-6) 

9 Design details of all the plants including CGS,GGS 
and technology to be used for CBM Projects  

2.7 (page no. 2-12) 

10 Location of core holes outside the forest area. The 
well sites shall be selected at more than 1.5km 
from the habitation. Forest and revenue land shall 
be avoided as far as possible.  

Project Base Map 

11 Ambient Air Quality Monitoring data in 1km 
distance around each core hole 

Table 3.7 (page No. 3-28) 

12 A copy of “Environmental Clearance/ Consent to 
Establish’ for the existing plant along with point-
wise compliance report. 

Not Applicable since the prject is 
new  

13 Existing ambient air, stack emission, fugitive 
emissions, water requirement and water balance 
cycle; generation, re-utilization and disposal of 
solid/ hazardous waste  

Not Applicable since the prject is 
new 

14 Action Plan to control ambient air quality as per 
NAAQES Standards for PM10, PM2.5, SO2 and 
NOx as per GSR 826 (E) dated 16th November, 
2009.  

Table 5.5 (page no. 5.-109) 

15 Baseline data for HC, methane and non-methane 
for one season except monsoon period. 

Refer Annexure-VIII 

16 Fugitive emissions in ambient air to be monitored 
and data included  

Refer 3.3.5.5 & 3.3.5.6 ( page no. 
3-34) 

17 Actual source and permission for the drawl of 
12m3/day from the concerned authority. 

Not applicable since Water will be 
extracted from deep tubewell  

18 Details of wastewater treatment method should be 
included  

2.12.7 (page no. 217) & 2.13 
(page no. 18) 

19 Measures for use of produced water for drinking 
after treatment/pisiculture/ ground water recharge/ 
irrigation/ coal washing/ power generation etc.  

5.4 (page no. 5-99) 

20 Extent and duration of flaring of methane gas 
during exploration  

Chapter 2 (2.6) 

21 Analysis of Gas w.r.t. H2S  3.3.5.6 (page no. 3.34) 
22 Assessment of generation of solid and hazardous 

waste and its characteristics from the operator  
2.12.8 & 2.12.9 (page no. 2-18) 

23 Proposed measures for treatment and disposal of 
solid and hazardous waste.  

5.6 (page no. 5-100) 

24 Storage of chemicals at the site, proposed 
preventive measures for spillage and accidents 

2.8.2 (page no. 15) & 6.6 (page 
no. 121) 

25 Developing emergency response plan and disaster 
management plan  

6.7 ( page no. 121) 

26 Capping of core holes in case of emergency  6.7.2 (page no. 121) 
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27 Statistical data of accident occurred so far during 
CBM Exploration  

No such accident occur during 
CBM exploration  

28 Identification of hazard prone operations and 
assess the damage  

6.4 ( page no. 6-118) 

29 The post project closures plan, if the project is not 
economically viable.  

2.16.2 (page no. 19) 

30 Detailed Environmental Management Plan (EMP) 
with specific reference to details of air pollution 
control system, water & wastewater management, 
monitoring frequency, responsibility  and time 
bound implementation plan for mitigation 
measures should be provided. 

Refer Chapter V 

31 Details of occupational health surveillance 
program.   

Refer 5.4.3 (page no. 5-100) 

32 Details of Socio-economic welfare activities  Refer 5.12 ( page no. 5-103 
33 Action plan for post-project environmental 

monitoring  
Refer Table 5.3 (page no. 5-104) 

34 Any litigation pending against the project and/or 
any direction/ order passed by any Court of Law 
against the project.  

Not Applicable  
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Figure 1.1 : Location Map of the Project
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2. PROJECT DESCRIPTION 
2.1. Introduction 

7. DART Energy (erstwhile Arrow Energy) is a Global Coal Bed Methane 
company having its acreages spread over several countries. In order to 
explore and produce coal bed methane (CBM) gas the Ministry of Petroleum 
and Natural Gas (MoPNG), Government of India (GoI) has awarded the 
Upper Assam CBM block to Dart Energy (AS) Pte. Ltd. and its consortium 
partner OIL. Initial exploration (Phase-I) will be for two years when 15 core 
holes and two test wells will be drilled. In case the results are encouraging 
the project would go into the next Phase-II Pilot Test well drilling for a period 
of three years.  

2.1.1. Site Location: 
8. The AS-CBM block comprise of 113 sq km falls in the northern part of the 

Makum Coal Field at Likhapani village in the Tinsukia district of Assam 
bounded by Latitude 27° 15' 43" & 27° 24' 51"N and Longitudes 95° 42' 38" & 
95° 59' 50"E, and is covered by Survey of India Toposheet No. 83M/11&15. 
The drill sites are located in those places which are far from the reserve 
forest and populated areas. The area selected is rural in nature near Jagun 
and Ledo town. 

Table 2.1 Coordinates of CBM block: AS-CBM-2008/ IV 

Reference Point Latitude (N) Longitude (E) 
A 27°18’05” 95°42’38” 
B 27°22’14” 95°48’15” 
C 27°23’41” 95°51’26” 
D 27°24’51” 95°58’25” 
E 27°23’43” 95°59’50” 
F 27°22’26” 95°54’47” 
G 27°21’13” 95°52’12” 
H 27°19’58” 95°50’52” 
I 27°17’43” 95°44’48” 
A 27°18’05” 95°42’38” 

Point D to E follows inter state boundary between Arunachal 
Pradesh and Assam 

 

2.1.2. Basis:  
9. Tertiary coal is expected at a depth of about 350 – 1200m from surface. The 

data package provided by the Directorate of Hydrocarbons (DGH) Indicates 
the coals should be gassy and are expected to contain sufficient methane 
that may be commercially exploited. The area is strategically located close to 
the gas pipe line net work of Oil India Limited. The fast track programme of 
gas exploration would help in achieving target production at the minimum 
span of time. Also, township of Dibrugarh and Tinsukia may provide potential 
scope of gas marketing. 
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2.2. Project Justification  
10. The gas demand in India is ever increasing and the gap in demand and 

supply is going to rise further. The nearby area of Dibrugarh and Tinsukia 
industrial belt is expanding fast. In spite of this being close to predominantly 
an oil field and coal mining area, demand of gas will be there always. And 
this local demand for gas will dictate the economics of the project. The 
consortium members have put considerable thought on the economic issues 
and it is expected that the project has a significant cash flow and 
economically highly attractive. 

 

2.3. Exploration History of the area 
11. In the CBM block, two deep wells were drilled by Oil India Limited for 

conventional hydrocarbon prospect evaluation had intersected coal seams. 
Assessment of coal resource below the cover of recent alluvium in the 
delineated CBM block has been attempted based on extrapolation of coal 
thickness and depth based upon data of these two wells in conjunction with 
exploration data of adjoining mining area located to the south of CBM block. 
This makes assessment of coal resource of CBM block somewhat 
speculative. Infact, there are a number of factors, which combine to create a 
great deal of uncertainty in volumetric calculation of coal. There is no data 
control on extreme northeast and southwest part of the block. For resource 
prognostication, only coals intersection of Supra Kumchai thrust sheet has 
been considered; especially in Toklong and Jagun wells.Similarly, repetition 
of coal due to low angle thrust, like Margherita, and few others though might 
have added coal volume, but they have been ignored and have been 
considered compensated against likely volume loss due to very complex 
structural geometry and large scale splitting and pinching & swelling nature of 
coal. As regard total coal thickness is concerned, projection from southern 
explored area under coal mining activity in conjunction with information of 
exploration from Toklong and Jagun wells has been considered. The 
prognosticated coal resource of the block thus calculated is 7535 Million 
Tonnes. The Supra Kumchai Tertiary coals in the CBM block are likely to 
occur usually in the depth range of 800 to 1550 m. At such depth, the coals 
are usually gas saturated. The adsorption curve shows that coals at 500 m 
depth (about 50 atm pressure) have sorption capacity of about 6.7 m3/t. It is, 
therefore, inferred that coal seams in CBM block will be more or less gas 
saturated. Based on the aforesaid consideration, an average gas content of 8 
m3/t for Assam coal has been assumed for the depth range of 800 to 1550 
m. The gas-in-place resource in the CBM block is assessed to be 60 Billion 
Cubic Meters (BCM) by DGH. There is possibility of upward revision of gas in 
place resource for the block which would come out after the Phase-I 
exploration is completed. The area is strategically located close to the gas 
pipe line net work of Oil India Limited. 

2.4. Land Lease 
12. For the testing and exploration period of CBM, there will be no acquisition of 

land rather specified land will be taken from the owner for 2- 3 months which 
will be compensated as per rule. Land will be taken for lease only when the 
CBM project is commercially viable. 
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2.5. Accessibility to the CBM block  
This part of northeastern India is well connected with the rest of the country by road and rail 
network. The main rail route connecting Guwahati with Kolkata and Delhi runs up to Tinsukia 
and Ledo. Ledo is the terminus on the branch Dibrugarh-Ledo main Line. Ledo and 
Baragolai are important railway stations near the block. National Highway NH-37 connects 
Kolkata with Upper Assam town like Makum. National Highway NH-38, which originates from 
NH-37 at Makum town, leads to Margherita town towards east and continues further east up 
to Stillwell road. In addition to the national highways, motor able fair-weather roads and cart 
tracks are available across the area. 
 

Table 2.2 Drilling Location  

Location ID Location 
Name 

Latitude Longitude Remark 

AS001C 

Ledo Namdang 
near 
abandoned 
aerodrome 

27 30 00 95 73 03  Fallow land  

AS002C 

Ledo Tea 
Garden, 
Sipijan 

27 30 8056 95 76 2778 Agricultural land 

AS003C Pachegaon 27 31 6667 95 78 1944 Fallow land 

AS004C Aligaon 27 34 4331 95 85 0495 Agricultural land 

AS005C Koriapani 27 36 1579 95 83 7769 Agricultural land 

AS006C Hasak 27 35 3333 95 82 2222 Fallow land 

AS007C Tinihutigaon 27 33 1852 95 81 7825 Agricultural land 

AS008C Mulund 27 32 8056 95 79 9167 Agricultural land 

AS009C Hawaipathar 27 33 556 95 79 4444 Fallow land 

AS010C Kumsai 27 36 3611 95 79 8056 Agricultural land 

AS011C Toklong 27 34 7802 95 77 7571 Agricultural land 

AS012C Amritgaon 27 33 3056 95 75 7778 Agricultural land 

AS013C Udaipur 27 37 5214 95 85 3986 Fallow land 

AS014C 

Chikhi huka 
near Jagun 

27 38 4544 95 90 2857 Agricultural land 

AS015C Lagiapathar 27 39 5654 95 92 2041 Fallow land 
 

Table 2.3 Details of Work 

S. No. Phase wise Work Schedule Quantum Estimated 
expenditure 
(US $ in 
million) 

A Exploration Phase I   
1 Detailed geological, laboratory and engineering studies 

including selection of core hole sites 
As required  

2 Drilling of exploratory core holes and related studies:   
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i Exploratory core hole drilling including geophysical logging 15 core holes 
each 1000 – 
1200 m 

3.994 

ii Analysis of coal grade, rank, cleat spacing of core samples 
obtained during core hole drilling 
 

90 samples 0.105 

iii Gas content analysis of coal samples by desorption and 
adsorption studies 
 
 

90 samples 0.950 

iii Injection/Fall-off test in wells for carrying out 
permeability study and reservoir simulation 
leading to forecasting of CBM gas and water 
productions 
 

15 tests 0.600 

3 Drilling, completion, stimulation, (hydro fracturing or cavitations 
etc.), well testing, dewatering (production testing) of test wells. 
Forecasting of CBM gas and water production based on the 
results of reservoir simulation, hydro-geological studies. 
Preliminary economic assessment 
 

2 wells to be 
drilled, 
completed 
and tested 

1.560 

4 Any other work considered necessary by the 
bidder 
 

High 
resolution 2D 
seismic of 80 
LKM 

1.000 

5 Submission of reports 
a) at the end of core hole drilling 
b) on the results of drilling and production testing of committed 
production test wells 
 

  
0.010 
0.100 

 Proceed to Phase-II, if exit option is not 
exercised 
 

  

B Exploration Phase-II: Pilot assessment, 
Market surveys and commitment 
 

  

1 Pilot Assessment Phase IIA 
 

  

i Drilling of pilot wells 
 

30 wells in 2 
clusters 

18.000 

ii Accelerated commitments 
 

Reduction of 
3 months 

 

2 Market surveys and commitment: Phase-IIB 
 

  

I Submit report of Techno-economic feasibility 
report 
 

 0.050 

ii Market surveys and commitments 
 

 0.050 

 Proceed to development Phase III if exit option is not exercised   
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2.8. Utilities & Resource Managements 
2.8.1. 2.7.1 Construction materials 

28. The approximate requirement of construction material will be dependent on 
the ground conditions at each drill site. 

29. Drill site (if necessary): 

• Aggregate coarse (Broken stone ballast, dry): 30 tonnes  
• Stone (Dry rubble): 100 tonnes 
• Soil: 70tonnes 

30. For Approach road: Each 100 m road length (if necessary): 

• Stone (Dry rubble): 20 tonnes 
• Soil (Dry earth):  20 tonnes 

31. No timber or forest resource will be used/ damaged for the construction or 
operation of the project. All required material will be sourced locally if 
available. 

 
2.8.2. Fuel & Chemical Storage  

32. Diesel will be stored in bulk tanks of approximately 12000 liter capacity, with 
necessary fire protection equipment and bunding, in the warehouse (to be 
located near Likhapani, Sub Div. Margherita, Distt. Tinsukia, Assam). No 
other chemicals are used in CBM industries. 

2.8.3. Drilling fluid 
33. In case of air drilling, drilling fluid is air or  air-foam. No mud is used in CBM 

drilling. In case of water drilling, no harmful chemical will be used except 
PHPA/ Liquipol. 

2.8.4. Water Supply Requirement & proposed arrangement  
34. Water requirement is mainly for drilling fluid preparation and cleaning 

purpose. Approximately 10-12 KLD water will be required for core hole as 
well as the test well. This requirement of water for drilling will be for a period 
of 25-30 days at a single location. Water requirement will be met from 
Ground water which will be extracted using deep tube wells. After the closure 
of the project, these will be handed over to the owner of the land or 
community.  

 

Table 2.4  Water Balance  

Well Type  (all) Depth  (1100m) 
Source of Water Natural streams/bore well 
Total Water Requirement (KL) /Well 10/12 KLD for 25-30days 

Number of days for drilling  25-30 days 
Drilling water consumption (KLD) 10/12 KLD 
Domestic Water (KLD) 2 KLD 
Total Water Consumption (KLD) 12/14 KLD 
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2.8.5. Power Requirement  
35. There will be two Diesel Generator (DG) sets (stack height 3.5 m) at drill site 

(mobile equipment) for supplying about 45-65 HP or 35-50 KW power, with 
about 1.2 KL of diesel consumed per day. These will be in operation for 10 
hours a day. 

Table 2.5 Power Requirement  

Location  DG Capacity  Operational  Standby  Fuel 
Requirement 
(Lit/Day) 

Core/test well 
site 

50 KVA 24hrs (for 25-
30 days per 
well) 

- 144 ltrs/day 

 
2.8.6. Manpower/ Employment  

36. About 25-30 persons will be required for manning the operation. They will be 
stationed in nearby towns/villages or in bunk house at site which are 
temporary in nature for 2-3 months. Light vehicles will be utilized for their 
transport. This will help in creation of employment opportunities in local 
communities and overall socio-economic development of the area in terms of 
infrastructure facilities. There is possibility for the establishment of gas based 
industry. 

2.9. Waste collection, storage & disposal 
37. In CBM exploration, bare minimum waste is generated.  The generated 

waste will be disposed off as per the PCB norms. 

2.10. Surface drainage 
38. In case of core well drilling no drainage is required. But in case of test wells 

extracted water is drained out with the help of PVC pipes to the nearest 
desiccation ponds / local drainage, as per the prescribed norms of PCB, 
depending upon quality of the water.  

2.11. Spill Containment System 
39. Round the clock vigil will be there to detect and stop any spillage in case of 

test wells. There is no chance of any spillage in core wells. 

2.12. Pollution sources and characterization 
40. In general no acute and permanent environmental pollution is expected, 

however there is likely to have temporary change in few air/ water/ soil 
parameters during operation of the project for a period of 2-3 months. It is 
described as below: 

2.12.1. Air Pollutants 
41. Emissions from the generators will consist of mainly Nox, CO2, traces of SO2 

and suspended particles. SO2 emission will be low as diesel contains 0.5% 
sulphur. 

Table 2.6 Emmision from D.G. Set & Core Holes  

Parameters DG Set  Emissions Emissions from the core 
holes and test wells 

SO2 (mg/Nm3) The emissions from the DG The emissions from the core 
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NO2 (mg/Nm3) 
CH4 
SPM 
Other gases 

set will be monitored 
periodically and maintained 
as per CPCB norms 2009 for 
AAQS 

hole will be monitored during 
drilling so as to prevent any 
pollution 

 

2.12.2. Surface Testing & Flaring  
42. Coal Bed Methane (CBM) produced from the test wells will be handled at the 

site taking maximum precaution to avoid any leakage. The test wells are 
expected to produce at a rate of 1500 m3/day /well. The produced gas is 
required to be allowed for free flow, for a minimum period of one month or so. 
During this period, samples will be collected for lab tests and majority of gas 
will be hot flared, using 30m high stake for 6 months to one year. There is no 
process emission. Portable detectors will be made available at sites to 
monitor any fugitive gas emission while drilling the rock formations. 

2.12.3. Expected Traffic Volumes 
43. During drilling period, traffic of 2-3 truck/trailers and 5-8 trips of light/medium 

vehicles will run from project office to site and back. These vehicles will be 
checked and maintained regularly and thus have least impact on the 
surrounding.  

2.12.4. Water and soil Pollutants 
44. As the dewatering from wells will be treated before discharging in the natural 

streams and rivers, there will be no contamination of surface and ground 
water. No soil contamination. Oil soaked cotton waste will be generated at 
the site, which will be collected in designated bins and disposed at PCB 
disposal sites. 

2.12.5. Noise Levels variation 
45. During drilling of the wells, noise and vibration will be generated from drilling 

rig, DG sets, control valves, pumps, and other drilling practices etc. To 
reduce the noise engineering control methods like enclosing the generators 
sets will be utilized so as to keep the noise level within the prescribed norms 
of CPCB. However the noise level shall remain below the level specified for 
the residential areas, as the sites are more than 500m away from the nearest 
habitation. Noise will also be generated from pumps used for dewatering test 
wells. However, this noise is expected to be well below the acceptable limit.  

2.12.6. Drill cuttings 
46. Each well will produce about 30-60 tons of inert material (solid earth cuttings) 

while drilling. Thus a total of 510 – 1020 tons of drill solid waste will be 
produced. This will not require any treatment and will be disposed off in 
nearby low lying areas or in the PCB secured landfill sites based on their 
characteristics.  

2.12.7. Drill waste Water 
47. There will be no process effluents. The water produced from the wells due to 

dewatering operations of the coal seams at a depth of 600-1200 m can 
probably be utilized for irrigation for enhancing agricultural productivity, if 
found environmentally admissible, depending on water quality analysis. The 
surplus water can be discharged through the drainage network, dependent 
on quality as per the PCB norms. Otherwise the water will be put in 
evaporation pit. Continuous monitoring and analysis of waste water will be 
done periodically. 
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2.12.8. Hazardous waste 
48. About 30 litres of burnt (used) oil will be produced from the generator sets 

per month. The used oil shall be utilized for lubrication of pipes and tubings. 
The surplus, if any, shall be sold to the CPCB/ MoEF approved recyclers. 
Methane, diesel and used oil are other hazardous materials handled at the 
site. Shaded cemented platforms with provision of catch pits will be 
constructed to prevent contamination of land due to spillage of diesel and 
used oil. Gas pipelines will be monitored for methane leakage of any kind. 

2.12.9. Solid Waste  
49. Estimate of drilling Fluid/Drilling Cutting generate is as follow- 

Table 2.7 Drilling Cutting 

Well type  Drill cuttings  
Core well / 
Test well 

461. Each well will produce ablout 30-60 tons of inert 
material (solid earth cuttings) while drilling. This will not 
require any treatment and will be disposed off in nearby 
low lying areas or in the PCB secured landfill sites based 
on their characteristics. 

 

 

2.13. Domestic Sewage Treatment & Disposal System  
50. The waste water from kitchen and toilet is drained to Septic tanks soak pits 

through PVC pipes at the drill site. This will be very temporary as the total 
drilling period for each well will not exceed 15days. However, PCB norms, if 
any, will be followed for constructing these temporary septic tanks / soak pits. 

2.14. Risk/ Disaster preparedness 
51. Methane has flammability range of 5-15% and poses hazards of fire and 

explosion at well sites, gas-gathering lines. Methane being lighter than air 
UVCE (Unconfined Vapour Cloud Explosion) is unlikely; therefore jet fire and 
flash fire are main hazards. Gas detection equipment will be used at all 
drilling or production well sites to ensure that there are no unknown gas 
emissions. To control these hazards Onsite and Offsite Disaster 
Management Plan will be prepared along with other emergency control 
procedure to tackle any undesired incident. Adequate Fire detection system 
will be provided and fire fighting arrangement like extinguishers, pumps, self 
contained breathing apparatus sets etc. will be provided with necessary 
training and (Personal Protective Equipment) PPE to make them capable of 
protecting themselves and facility in case of fire. 

52. Safety awareness, safe work procedure and proper use of PPE will be 
ensured to minimize the chances of injuries to the onsite personnel. 

53. Emergency control centers will be established to evacuate people and 
coordinate relief activities in case of any damage due to natural calamities. 

2.15. Other Infrastructural facilities 
54. A warehouse will be located near Likhapani, Sub Div. Margherita, 

Distt.Tinsukia, Assam, for storage of casing, tubing, pumps, cement and 
other drilling equipment. In addition, drilling equipment and consumables 
required for each well, will be temporarily stored at each drilling location e.g. 
mud additives, cement and tubulars. Diesel will be stored in bulk tanks of 



EIA, EMP & Risk Assessment Studies in CBM Block AS-CBM-2008-IV 
For Dart Energy (AS) Pte. Ltd.  

 

Prepared by: En-Geo Consultancy & Research Centre, Guwahati- 1 2-19

approximately 12000 litres with necessary fire protection equipment and 
bunding in the ware house. No other chemical will be used in CBM project. 
Material required will be transported to the site by road ways from the ware 
house. 

2.16. Site Closure and Decommissioning 
2.16.1.1 Post drilling operations 

55. Abandonment after cement plugging the wells takes a period of one day 
while Restoration takes a maximum period of 5 days. The site restoration job 
is taken up, after a period of one month or so, after the site is cleared and the 
water pits are dried up. This is done with the help of JCB or by deploying 
local labourers. The water used for drilling is allowed to desiccate in the open 
pits for a period of one month or so, before restoration of the site. The site (of 
CBM well) use, if commercially viable, could be for a period of 25-30 years. 

 
2.16.2. Demobilization  

2.16.2.1 Well Capping – Removal of equipments & materials  

56. The wells are capped with threaded steel capping and the rig is released / 
demobilized within a period of 6hrs from completion of drilling operation. 

2.16.2.2 Restoration of Site  

57. The site restoration job is taken up, after a period of one month or so, after 
the site is cleared and the water pits are dried up. This is done with the help 
of JCB or by deploying local labourers. 
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3. BASELINE ENVIRONMENTAL CONDITIONS 
3.1. Prelude 

58. This chapter illustrates the description of the existing environmental status of 
the study area with reference to the prominent environmental attributes. The 
existing environmental setting is considered to adjudge the baseline 
environmental conditions, which are described with respect to climate, hydro-
geological aspects, atmospheric conditions, water quality, soil quality, 
vegetation pattern, ecology, land use and socio-economic profiles of people. 
The baseline study has been carried out in the proposed project site for 3 
consecutive months from February to Apil 2011. The study includes air, water 
and soil sampling along and the collection of various primary and secondary 
data which are to be incorporated in thei chapter.The methodology for 
sampling and analysis results and overall the baseline findings has been 
detailed in this chapter. 

3.2. Physiographical, Geographical and Geological Features 
3.2.1. Geology 

3.2.1.1 Geology of the Project Area and Assam Arakan Region 

59. The Geology in this part of area is typically sedimentary. It is the northern 
part of a geologic province which has been termed as Assam Arakan. The 
coal measure rocks of tertiary sequence exposed in a narrow NE-SW belt of 
imbricate thrusts flanking the Naga- PAtkai hills and it extend from Haflong in 
the southwest to Miao Bum in the northeast. This belt referred to as a ‘Belt of 
Schuppen’, closely follows the boundary of the Assam Valley alluvium for 
over 300km and continues south-westward for another 50km up to Haflong. 
The major resources of coal of north-eastern India are confined to this belt of 
complex tectonic setting on which are located the most important coalfields 
like Namchik-Namphuk, Makum, Dilli-Jeypore and Borjan. Considerable 
search for oil in Upper Assam has also been carried out in parts of this belt 
during the last few decades. This mobile belt is characterized by intense 
orogenic movements during Tertiary geotectonic cycle 

60. The Scuppen zone between Naga thrust and Disang thrust is constitude by a 
number of thrusts, which diverge and unite so as to form an imbricate system 
of strips. In the shelf-slope-basin architecture of Arakan-Assam belt, the 
hinge zone across which the Upper Cretaceous-Eocene shelf facies changes 
to basinal facies is envisaged to lie below the belt of Schuppen. The Tertiary 
succession in this belt is given in the table below –  

Table 3.1 Generalized sequence of Tertiary succession in CBM Block, Belt of 
Schuppen Northeastern Coalfield 

Formation  Age  Thickness (m) Lithology  
Dihing Pliocene 2600 Coarse blueish green efldspathic 

sandstone, Brown clay and pebble 
beds 

Girujan Miocene 1800 Variegated clay, blueish green 
sandstone, silty clay. 

Tipam Miocene 2300+ Sandstone, variegated clay, sandy 
clay, coaly streaks, conglomerate 

Tikak Parbat 
(Borail Group) 

Oligocene 600 Grayish to yellowish white 
sandstone, mudstone, several coal 
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seams 
Baragolai 
(Borail Group) 

Oligocene 3500 Blueish grey mudstone, sanstones, 
carbonaceous shales and thin coal 
seams. 

Naogaon 
(Borail Group) 

Oligocene 3000 Hard massive medium grained 
sandstone, splintery shales with 
sandstone alterations. 

Disang  Eocene  Grey to dark splintery shales, thin 
bands of quartzitic sandstone.  

Unconformity 
Basement  

 

61. The geological formation of the area may be broadly described as 
unclassified older and newer alluviums (quaternary deposits) comprising high 
level terraces and recent alluvial deposits of the Brahmaputra Quaternary 
fluviatile sediments cover the entire portion of the area. 

62. At the foothill of Naga Hill ranges, there is an abrupt change in the 
topography and the flat terrain starts from the foothills of these ranges. The 
abrupt changes in the elevation are due to the Naga Thrust Fault, which 
separate tertiary rock from the alluvial deposit. The area is dominantly 
underlain by rocks of the Tertiary age. Lithologically the formations are 
composed of sandstones and shale’s with limestone laminae. At the higher 
reaches of the area occurrences of ophiolitic assemblages is also reported 
(Ghosh 1986). The extensive plain region below 200m is covered by older 
and newer recent alluvium.  The general geological succession is given in the 
Table 3.1.  

Table 3.2 The Tertiary Succession after Mathur and Evans (1964) 
--------------------------------------------------------------------------------------------------------------------- 

Age | Series  | Geo-synclinal Sediments 
   |   | ------------------------------------------------------------------ 
   |   | Surma Valley        | Assam and Nagaland 
-------------------------------------------------------------------------------------------------------------------------- 

Recent and    Alluvium and          Alluvium and 
Pleistocene    high-level        high level 

       Terraces  terraces 
----------------------------Unconformity---------------------------------------------------------------------------- 

Pliocene  Dihing   Not subdivided Not subdivided 
       (400 mts)  (900 mts) 
----------------------------Unconformity---------------------------------------------------------------------------- 

Miocene  Tipam   Girujan clay  Girujan clay 
       (1500 mts)  (1800 mts) 
       Tipam S.St.  Tipam S.St. 
       (1600 mts)  (2300 mts) 
    Surma   Bokabil (1500 mts) not subdivided 
       Bhutan (4000 mts) (900 mts) 
----------------------------Unconformity---------------------------------------------------------------------------- 

Oligocene  Barail   Renji (100 mts)      Tikak Parbat(600 mts) 
       Jenam (1200 mts)  Boragolai (3300 mts) 
       Laisong (2400 mts)  Nagaon (2200 mts) 
----------------------------Unconformity----------------------------------------------------------------------------- 

Eocene  Disang             Over 1500 mts            Probably over 3000 mts. 
--------------------------------------------------------------------------------------------------------------------------- 

(Source: OIL COMMENTARY, VOL.XIV NO.17, July15, 1977) 
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3.2.1.2 Tectono-Stratigraphic Set Up: 

63. Regional tectonics and seismic history of the North Eastern Region is highly 
significant. It constitutes active, unparallel relief, complex geological set up 
and anomalous crustal structure, which are attributed to the direct collision 
between Indian plates (Himalaya) and China / Tibet plate in the north and 
Indo- Burma subduction plate tectonics in the south east. 

64. The most prominent and significant tectonic feature around the project site is 
apparently parallel NW trending Mishimi thrust and Lohit Thrust. The Great 
Assam Eartquake of 1950 (M=8.7), originating from this domain, illustrates 
similar right lateral sense of displacement (Ben-Menahem etal, 1974). 

3.2.1.3 Seismicity of the Region: 

65. In a very generalized way epicenter clustering can be visualized around (1) 
Western part of Shillong Plateau, (2) Central Assam & Western Arunachal 
Pradesh, (3) Indo Burma Border, and (4) North Eastern part of Arunachal 
Pradesh. 

66. From the study of seismicity and tectonics of the region, the following active 
seismo tectonic domains that have bearing on the construction of projects in 
the region, have been visualized. 

  a) Mishimi tectonic domain, 
  b) Kopili Bomdila tectonic domain (Himalayan), 
  c) Sylhet tectonic domain, 
  d) Indo Burma plate tectonic domain, and 
  e) Shillong plateau domain. 

67. The proposed project area falls within Zone V of the Earthquake Zoning Map 
of India, which means that the area is located in one of the high seismically 
active zone in India.  
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Figure 3.1 Seismic Map of India  
3.2.2. Physiography  

68. The Tinsukia district is located in the north corner of the Upper Brahmaputra. 
A variety of elements such as flood plain, beels and swamps, occasional 
highlands and foothills of the Barail Range constitute the Physiography of the 
district. 

69. The Brahamaputra River is fairly wide here (average width 10km). The 
general gradient of the district of the area is from southeast to northwest. The 
altitude of the south-easternmost corner covering the Hapjan Parvat and 
Hilika Parvat of the Barail foothills is 200m. The height decreases gradually 
from this corner to the mouth of the Buri Dihing River where the altitude is 99 
m. However, the northern belt of the area has a gentle slope from east to 
west. The altitude of the eastern part is 115 m, while it is 99 m in the western 
part. The average east-west slope is 152 cm per km. Because of the 
relatively high slope and large volume of water, the Brahamputra flows with a 
high velocity causing significant bank erosion in the area. The earthquake of 
1950 (magnitude 8.7 in the Richter scale, Poddar, 1952) accelerated the 
intensity of bank erosion. The impact is alarming in the north of Dibrugarh city 
and Rahmaria mouza. 
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70. The area may be divided into three distinct Physiographic zones stretching 
parallel to the Brahmaputra River. These are: (i) The active flood plain and 
‘charland’ (sandbars), (ii) The middle plain and (iii) The southern foothills. 

71. The first zone is an extensive and active floodplain of the Brahamputra. The 
‘charlands’ (sandbars) have also been included in this zone. The charlands 
are suitable for grazing during the winter season. The second zone is 
extensive because of the presence of fairly large tributaries like the Dibru 
(which has now merged with the Brahamputra) and the Buri Dihing through 
their headward erosion added alluvial land substantially to the great plain of 
the Brahamputra. This plain contains the rich belts of tea and rice cultivation. 
Tea gardens or dense forests cover the high grounds of this zone composed 
mostly lateritic soils. 

 

 
Figure 3.2 Geological Map of Assam showing the study Area 

 

3.2.3. Land Use  
 

72. Geographical factors with the climatologically influences and fertile soil 
makes cultivation – the most important land use practices in the Brahmaputra 
valley. The proposed project area is covered by human settlement, Forest, 
agriculture land and tea garden. Rice and tea is the most important 
agricultural product of the region. Pulses, jute, sugarcane, maize and 
seasonal vegetables are the other popular crops in this region.  
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Fig 3.3: Landuse Map  



EIA, EMP & Risk Assessment Studies in CBM Block AS-CBM-2008-IV 
For Dart Energy (AS) Pte. Ltd.  

 

Prepared by: En-Geo Consultancy & Research Centre, Guwahati- 1 3-26

 

3.2.3.2 Classification Results 

73. A total of 10 land use/ land cover classes (Table: 3.2) have been demarcated 
in the study area. A thematic map suitable for 1:50000 scale map generation 
incorporating these classified categories has been prepared.  

74. The area as a whole represents an alluvial terrain drained by numbers of 
rivers, out of which majority of the rivers flows from North West to south east 
of the project site. The fertile alluvial soil is extensively used for agriculture, 
mostly to grow one crop (paddy) during the kharif season.  

75. The cropland/Paddy Field including both kharif & Rabi, which represent 
54.15% of the total landuse area is the most dominating land use class. 
Grassland contributes 16.34% of the total land cover in the prject area. 
Rivers/ water bodies represent 2.8 % of the land use. Due to large seasonal 
variation in discharge of these rivers, the area coverage of this category 
varies in space and time. Forest cover including Dense, forest open forest 
and mixed vegetation represents 7.46%, 3.81%, and 7.85% respectively. 

76. The built up area comprises of 3.19% mostly confined to villages and along 
the road networks. Mining area mainly in Ledo town represents 0.21% of the 
total land use.  

Table 3.3 Land Use Classes 

Sl. No.  LANDUSE CLASS AREA (in Hactare) Area in % 
1 Builtup Area 362.016 3.19 
2 Dense Forest 846.8926 7.46 
3 Open Forest 431.827 3.81 
4 Mixed Vegetation 890.899 7.85 
5 Grass 1854.03 16.34 
6 Shurb 314.611 2.77 
7 Water/ River 317.5492 2.80 
8 Sand/ Barren Area 159.898 1.41 
9 Crop Land/ Paddy Field 6143.67 54.15 
10 Mining Area 24.192 0.21 

TOTAL 11345.5848 100.00 
 

3.3. Air Environment 
 

77. The air environment consists of meteorological parameters (wind direction, 
wind speed, temperature gradients, atmospheric stability and daily rainfall) 
and air quality parameters (gaseous and particulate matters). The 
meteorological parameters influence the transport and dispersion of the air 
quality parameters in the atmosphere.  

78. For ambient air quality monitoring the following baseline parameters are 
required: 

• Assessment of existing levels of ambient air quality parameters i.e. 
the background concentration of Suspended particulate matter 
(SPM), Respirable particulate matter (RPM), SO2, NOx. 

• Monitoring of Volatile Organic Compounds (VOCs), Hydrocarbon 
(HC) & O2. 
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• Evaluation of adequacy of the proposed pollution control measures 
to meet air quality emission standards.  

• Identify the point and fugitive pollution sources 
• Assess the variation of ambient air quality with prescribed 

standard limit due to the proposed CBM activity in the vicinity. 
 

3.3.1. Monitoring Locations 
 

3.3.1.1 Ambient Air Monitoring Locations 
 

Table 3.4 Ambient Air Quality Monitoring Stations 

SL.No Sampling 
Location 

Type of location 

1 Ledo Aerodrome Other  
2 Amritgaon Residential 
3 Hawaipathar Residential  
4 Koriapani Residential 
5 Udaipur  Residential 
6 Chikhi Hika Residential 
7 Ledo Tea Grden  Commercial  
8 Toklong  Residential 
9 Pachegaon Residential 
10 Lungsai Residential 
11 Longtong  Residential 
12 Kumsai  Residential 
13 Hasak Residential 
14 Logiapathar Commercial  
15 Muland  Residential 

    
3.3.1.2 VOC & HC Monitoring Location 

Table 3.5 VOC and HC monitoring stations 

SL.No Sampling Location Location ID Type of location 

1 Ledo Aerodrome  Other  

2 Amritpur  Residential 

3 Hawaipathar  Residential  

4 Koriapani  Residential 

5 Udaipur  Residential 

6 Chikhi Hika  Residential 
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3.3.2. Study Parameters 

 

79. Ambient air quality monitoring has been conducted for the following 
parameters: 

• PM10 (Particulates below 10microns) 
• PM2.5 (Particulates below 2.5microns) 
• Sulphur dioxide (SO2) 
• Oxides of Nitrogen (NOx) 
• Volatile Organic Compounds (VOCs) 
• Hydrocarbon (HC), CO & O2  

 

3.3.3. Methodology 
 

3.3.3.1 SPM, RPM, SO2 & NOx 

80. The samples for all the parameters were collected on 24 hourly basis for one 
season. The Respirable Dust Samplers (Envirotech Model APM 460 BL) 
fitted with Gas Sampling impringers are used for monitoring. The sampler 
was placed at a height of 1 - 1.5 meter above the ground level. The sampler 
is placed in such a way that sampling could be done without any vertical 
obstruction. Due attention has been given to avoid direct inclusion of 
emission from chimney or traffic exhaust from nearby roads. 

81. The instruments are capable of drawing air at a flow rate of 1 to 1.3 m3/min 
with very little pressure drop. Glass micro filter (GF/A Whatman Sheet) are 
used for collection of SPM. Similar procedure is followed for RPM also. SO2 
is collected by drawing air at a flow rate of 0.5 m3/min through an absorbing 
solution of Sodium tetrachloromercurate (West & Geake Method). NOx is 
collected by drawing air at similar flow rate 0.5 m3/min by mixtures of 
absorbing solution of Sodium hydroxide and Sodium Arsenite (Jacob & 
Hochheisar Method). Subsequently, Colorimetric method of measurement is 
done for both the parameters.  

 

3.3.3.2 Total VOC 
 

82. VOC detection was done with the help of Pho check +5000. The detection 
range for the instrument is 1 ppb – 10,000 ppm. Accuracy of this instrument 
is +/- 5% display reading & flow rate (approx) 220 ml/min. The sampling sites 
and number of samples for VOC were selected depending upon the source 
emission.  

 

3.3.3.3 HC, CO & O2  
 

83. Detection was done with the help of GfG model G450 multi gas detector. The 
sampling sites and number of samples were selected as per ToR and the 
emission source. Following are the detection range and resolution of the 
gases monitored by G450. 
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Table 3.6 Detection Range of O2 and CH4 
 
 
 
 
 
 
 
3.3.4. Concentration Level of Different Air Parameters in µg/m3 

Table 3.7 Analysis Result of Air Sampling 

Sl. No. Location SO2 
(µg/m3)

Nox 
(µg/m3)

PM 2.5 
(µg/m3)

PM 10 
(µg/m3) 

1 Udaipur BDL 14.60 10.52 38.9 
2 Lakla (Near 

Jagun) 
BDL 10.57 4.80 19.7 

3 Amritgaon 8.8 26.40 10.80 30.0 
4 Ledo Aerodrome 8.2 25.30 7.80 28.9 
5 Hawaipathar 6.4 28.30 17.80 32.4 
6 Koriapani   7.4 28.10 18.00 32.0 
7 Ledo Tea Grden  8.4 32.5 21 48.5 
8 Toklong  BDL 12.5 12.5 34.5 
9 Pachegaon 5.4 18.7 12.5 33.2 
10 Lungsai 6.2 25.5 15.5 31.5 
11 Longtong  7.4 28.5 16.2 37.5 
12 Kumsai  BDL 18.5 12.5 35 
13 Hasak 6.2 24.5 14.5 32.5 
14 Logiapathar 7.2 31.2 17.5 40.5 
15 Muland  BDL 17.5 11.5 27.5 

 
3.3.5. Observation 

 

84. Keeping in view of Ambient Air Quality Standards (National) notified by 
MoEF, Govt of India under Air Act 1981 the following observations are made. 

 

3.3.5.1 Particulates Matter below 10microns (PM10) 

85. The analytical result reveals that the values of PM10 at all the sampling 
locations are found within the prescribed standard limit both in the case of 
residential as well as commercial areas. Among all the 15 locations of air 
sampling the value is slightly high in Ledo Tea Garden area. It may be due to 
its proximity to the coal mining fields in Ledo. Perceptive cases of upper 
respiratory diseases were not recorded accept in some family of Ledo area.  

Detection Range Gas Resolution 

0-25% volume Oxygen (O2) 0.1% volume 

0-100% LEL Methane (CH4) 0.5 %LEL   



EIA, EMP & Risk Assessment Studies in CBM Block AS-CBM-2008-IV 
For Dart Energy (AS) Pte. Ltd.  

 

Prepared by: En-Geo Consultancy & Research Centre, Guwahati- 1 3-30

0

10

20

30

40

50

60

Uda
ipu

r

La
kla

 (N
ea

r J
ag

un
)

Amritg
ao

n

Le
do

 A
er

od
ro

me

Haw
aip

ath
ar

Kor
iap

an
i   

Le
do

 Te
a G

rd
en

 

To
klo

ng
 

Pac
he

ga
on

Lu
ng

sa
i

Lo
ng

ton
g 

Kum
sa

i 

Has
ak

Lo
gia

pa
tha

r

Mula
nd

 

Sampling Locations 

PM
10

 V
al

ue
s

PM 10 (µg/m3)

 

Figure 3.4 Graphical Represenation of PM10 
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3.3.5.2 Particulate Matters Below 2.5microns (PM2.5) 

86. It is an important parameter because the particles having size less than 10µ 
is assessed which have an impact on human health if the absorption is high. 
The analytical result shows that the value of RPM lies well within the 
prescribed limit at all the locations. 
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Figure 3.7 Graphical Representations of PM2.5 Values  

3.3.5.3 Sulphur Dioxide (SO2) 

 

87. The oxides of Sulphur (SO2) are the most important of the Sulphur bearing 
compounds that affect the air quality. Most of SOx is emitted as SO2 mainly 
from combustion of Sulphur fuels. Natural sources of Sulphur compound 
occur from decaying organic matter released in the form of H2S.  

 
 

Figure 3.8  Graphical Representation of SO2 Values  
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88. The natural sources are generally distributed over such broad area that they 

do not produce pollutant concentration of practical significance. In contrast, 
the localized sources due to human activities often produce harmful SOx 
concentration in limited area. But such type of activities is not noticed in the 
area and the fact is also supported by analytical data. 

89. The analytical result of SO2 value (Fig.3.7) reveals that the concentrations of 
SO2 are found well within the prescribed standard limit at all the locations. 

3.3.5.4 Oxides of Nitrogen (NOx) 

90. Oxides of nitrogen arise mainly from various human activities and are 
classified as harmful pollutants for air quality. This can create not only local 
as well as regional problem by contributing in acid rain formation.  

91. The analytical data reveals that the concentration of oxides of nitrogen (NOx) 
at all the monitoring stations is well within the prescribed standard limit. 

92. NOx values are represented in the Fig: 3.8 diagram for sensitive, residential 
& other and industrial zone. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.9 Graphical Representation of NOx  
3.3.5.5 Total Volatile Organic Compounds (VOC) in the study area 

93. The Study for VOC has been carried out in 6 locations selected based on 
probable fugitive emissions from non point sources. The graph below 
represents the variability of VOC in the study area 

94. No permanent source of VOC release was observed in the study area. The 
area is free of any VOC releasing agency. VOC recoreded in all the sampling 
point are below the prescribed limit of CPCB. 

3.3.5.6 H2S 

95. H2S measued in the project area are well below the detection level. No 
permanent source of H2S release was observed in the study area.  

 
 
 
 



EIA, EMP & Risk Assessment Studies in CBM Block AS-CBM-2008-IV 
For Dart Energy (AS) Pte. Ltd.  

 

Prepared by: En-Geo Consultancy & Research Centre, Guwahati- 1 3-35

3.3.6. Climatic Condition of the Study Area  
96. The Climatic condition of the study area is govern mainly by the monsson. 

Based on monsoon the study area can be divided intor four seasons- 

 Pre-monsoon Season  
 Monsoon Season 
 Post Monsoon-season 
 Winter Season  

97. The meteorological data has been collected during non-monsoon period from 
the month of February, 2011 to April, 2011 from the Study Area.  

 

3.3.6.1 Temperature  

98. Day & night temperature in the study area varies throughout the season. The 
maximum temperature in the study period recorded in the month of April 
(34°C) where on the lowest temperature recorded in the month of February 
(9.8°C). The Average maximum temperature in the study period is highest in 
April (29.06°C) and lowest in the month of February (26°C). The highest 
average minimum temperature also recorded in the month of April (19.5°C) 
and lowest in the month of February (12.9°C).  

99. The graphical representation of the temperature during the study area has 
been displayed in fig.3.21. The daily record of the temperature has been 
detailed in Annexure-  
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Figure 3.10 Variation in temperature during study period 
3.3.6.2 Humidity  

100. Morning & evening percentage of humidity in the study area varies throughout 
the season. The highest humidity in the study period recorded in the month of 
March (98%) where on the lowest humidity alsorecorded in the month of 
March (38%). The Average humidity in the morning period in the study period 
is highest in April (76%) and lowest in the month of February (71.35%). The 
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highest average evening humidity also recorded in the month of April 
(73.27%) and lowest in the month of February (61.78%).  

101. The graphical representation of the humidity recorded during the study area 
has been displayed in fig.3.21. The daily record of the humidity has been 
detailed in Annexure-  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

Figure 3.11 Variation in Humidity during study period 
3.3.6.3 Rainfall  

102. Northeastern part of India received highest amount of rainfall then rest of the 
country. The state of Assam is also not different from it. The study area also 
received a good amount of rainfall thought the data has been collected during 
the pre-monsoon season. March (261.5mm) month received highest amount 
of rainfall where on the lowest amount of rainfall occur in the month of 
February (14.4mm). The following figure reflects the rainfall patrtern during 
the study period. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.12 Rainfall during Study Period  
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3.4. Noise Environment 
 

104. ILO Convention No. 148 gives the definition of noise – “the term ‘Noise’ 
covers all sound which can result in hearing impairment or to be harmful to 
health or other-wise dangerous”. 

105.  Now, attention has been given to noise pollutant by 
acousticians/audiologist/Webster etc due to the deleterious effects on human 
health and psychological well being of the people. Accordingly MoEF, Govt. of 
India has enacted a rule “The noise pollution (Regulation and Control) Rule 
2000 with an objective to maintain the ambient noise level”. 

 

3.4.1. Major Sources for Noise Pollution in the Study Area 
 

106. Noise survey has been conducted in the study area to establish the baseline 
noise levels and assess the impact of the total noise generated due to the 
various project related activities in the surrounding environment.  

107. The vehicular movement on the road is one of the major sources of noise in 
the study area. Beside this, there are number of domestic and commercial 
noise sources like television, video, high volume audio music system, and 
many other appliances. Indiscriminate and improper usage is a major source 
of noise pollution.  

3.4.2. 3.3.2 Monitoring Locations 
 

108. The noise monitoring locations are selected by considering the proximity to 
habitation, sensitive location, traffic and forest cover etc. In total, noise 
monitoring is carried out at 15 (11 Nos.) locations covering various zones 
(Industrial, Commercial, Residential, Silence etc.The monitoring locations for 
ambient noise levels are given below: 

Table 3.8 Noise monitoring locations of Ambient Noise Level 
 

Sl. No. Location 
1.  Udaipur 
2.  Udaipur (Nr English med High Schoo) 
3.  Chikki hika/ Lakla (Nr Jagun) 
4.  Amrit Gaon 
5.  Ledo Aerodrome 
6.  Hawaipathar 
7.  Koriapani (Nr Pry School) 
8.  Longtong ME School 
9.  Tirap HS School, Longtong 
10.  Ledo College, Ledo 
11.  Logiapathar 
12.  Kumsai  
13.  Hasak 
14.  Mulong 
15.  Pachegaon 
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3.4.3. Methodology of Measurements 
109. A Sound Level Meter was used for monitoring the noise levels. The device 

has a microphone fitted with the windscreen, which eliminates background 
noise, while collecting noise frequency, above the stipulated level. The unit is 
placed normally 1.5 meters above ground level. This device records in decibel 
scale dB (A). 

110. The survey areas were identified during a reconnaissance of the project area 
by the team based upon the above stated parameters. The existing status of 
noise was measured at eleven (11 Nos.) separate locations for 24 hours 
duration and were monitored for day and night time.  

111. The location of areas and monitoring numbers for the noise survey was based 
on the combination of the following factors: 

 
• Proximity to habitation 
• Sensitive habitat/other areas (if any) 
• Major activity at the instillation  
•  

3.4.4. Objective of the Noise Level Monitoring 
 

112. The main objective ambient noise level monitoring is  

• To access the present status of noise level in the proposed survey area. 
• To access the variation of noise level with ambient noise level standards. 

 

3.4.5. Observation                                                                                                                                    
 

113. Table below shows the sample stations and the noise level values. 

Table 3.9 Ambient Noise Level in the survey area 
Noise in Leq 
[dB(A)] 

Standard Sl. 
No.  

Location   

Day Night  Day   Night   

Applicable 
Zone  

1 Udaipur 35 28 55 45 Residential 
2 No.3 Udaipur 33 25 50 40 Silence 
3 Jagun 55 42 65 55 Commercial 
4 Amrit Gaon 35 27 55 45 Residential 
5 Ledo Aerodrome 42 28 55 45 Residential 
6 Hawaipathar 34 27 55 45 Residential 
7 Koriapani 33 28 50 40 Silence  
8 Longtong ME 

School 
37 30 50 40 Silence  

9 Tirap HS School 41 27 50 40 Silence  
10 Ledo College, Ledo 38 25 50 40 Silence  
11 Logiapathar 40 28 55 45 Residential 
12 Kumsai  35 27 55 45 Residential 
13 Hasak 38 25 55 45 Residential 
14 Mulong 34 24 55 45 Residential 
15 Pachegaon 35 24 55 45 Residential 

 



EIA, EMP & Risk Assessment Studies in CBM Block AS-CBM-2008-IV 
For Dart Energy (AS) Pte. Ltd.  

 

Prepared by: En-Geo Consultancy & Research Centre, Guwahati- 1 3-42

0

10

20

30

40

50

60

70

Uda
ipu

r

No.3
 U

da
ipu

r

Ja
gu

n

Amrit 
Gao

n

Le
do

 Aero
dro

me

Haw
aip

ath
ar

Kori
ap

an
i

Lo
ng

ton
g M

E Sch
oo

l

Tira
p H

S S
ch

ool

Le
do

 C
oll

eg
e, 

Le
do

Lo
gia

pa
tha

r

Kum
sa

i 

Has
ak

Mulo
ng

Pac
he

ga
on

Location 

N
oi

se
 in

 L
eq

 [d
B

(A
)]

Day time Observed

Day time Standard

 

Figure 3.16 Comparision of Day time noise with Standard 
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Figure 3.17 Comparision of Night time noise with standard  

3.4.6. Discussion 
 

114. The noise monitoring data reveals that the noise levels at all the locations are 
well below the prescribed standard by Ministry of Environment and Forests 
14th February’ 2000. The noise recorded in the Jagun area is highest among 
all the noise monitored location. It is because of the daily market in the nerby 
area. Noise level in ailence and residential zone are well under the prescribed 
limit.  
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3.5. Water Environment 
 

115. One of the basic conditions of living being is availability of water. Adequate 
supply of safe water is essential for maintaining health and sanitary 
conditions. Not only this, water as natural resources has influence on almost 
every aspect of development. Agriculture production, through irrigated 
cultivation needs water. 

116. Understanding the water quality is essential in preparation of Environmental 
Impact Assessment and to identify critical issues with a view to suggest 
appropriate mitigation measures for implementation. Selected water quality 
parameters of surface and ground water resources within the study area have 
been studied for assessing the water environment and evaluate anticipated 
impact of the project. 

 

117. The main purpose of this study is 

• To assess the present status of surface water i.e. river and stream 
water.  

• To assess the present status of ground water in operation area. 
• To evaluate the variation with prescribed standard limits. 
• To formulate the strategic plan for abatement of adverse impact on 

water quality.  
 

3.5.1. Water Quality Monitoring 
 

118. To assess the quality of the surface water, eleven   numbers (11 Nos.) of 
samples were collected from rivers within the study area. 

119. Considering the significance of the project activities, eleven numbers (11 
Nos.) of ground water sampling locations has been identified in the project 
area. 

120. All the basic precautions and care were taken during the sampling to avoid 
any contamination. Collection and analysis of the samples was carried out as 
per established standard methods and procedures, prescribed by APHA, 
CPCB, relevant IS Codes and standard methods of Examination of Water 
Quality. 

3.5.2. Surface Water: 

Table 3.10 Source of Surface Water Samples with Locations 

Sl.No. Location Sample ID 
1 Amrit Gaon SW1 
2 Koriapani Nalah SW2 
3 Tirap near Bisa SW3 
4 Bisa Bill SW4 
5 Toklong Bill SW5 
6 Udaipur Nala near  No.3 Udaipur  SW6 
7 Toko Nala SW7 
8 Tirap river (upstream) Near Highway bridge, 

Dehing Patkai SW8 
9 Lekhapani Nala (way KV, Lekhapani nr highway 

bridge) SW9 
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10 Ledo Koila khat stream (Kundalane, Itakhola) SW10 
11 Ledo pani (Margherita New colony) SW11 

 
3.5.3. Water quality of Surface Water  

121. On the basis of analysis of surface water i.e. rivers and streams in the 
proposed area, the water quality status is described below in table 3.9..  

3.5.3.1 Physical Parameters 

122. The temperature of all the Surface water was found in between 21.00 C to 
23.00 C which is quite normal in plain region. The general appearance of the 
rivers and streams are found in acceptable range. 

3.5.3.2 Chemical Parameters 

123. The pH value of the rivers and streams water is found in the range of 3.5-8.1. 
The pH is exceptionally low in Ledo Koilakhat Nala (3.5) due to the mixing of 
effluent from the near by coal mine with the running water body.The value of 
conductivity is observed in between 130-1400µs/cm. The value of conductivity 
of the rivers and streams is found in acceptable range and place the part of 
river/ stream within the class “A” of best designated use except the water 
sampled from Ledo Koilakhat Nala(1400 µs/cm). The weather condition may 
also play an important role for variation of these values. But the exceptional 
value in Ledo Koilakhat is due to the release of water from coal mine as 
revealed during the public consultation.  

124. Most of the mineral indicators like Calcium & Fluoride are found in the 
acceptable limit at all the monitoring stations. Magnesium (Mg) ranges 
between 4 to 146mg/l. The value of chloride and nitrate were found normal in 
all the water samples. The Magnesium value was found higher in SW11 
(146.0mg/l), which may be due to the magnesium content in the rocks.  The 
value of chloride and nitrate were found normal in all the water samples.  

125. The arsenic content in all the samples were found to be below detectable 
limits (BDL). The heavy metal parameters - lead, chromium & cadmium were 
found BDL (minimum detectable limit is 0.0001mg/gm). Zinc, Nickel and 
Copper content at all the locations were normal. Oil and grease content were 
absent in all the samples. 

126. Thus, it may be said that mineral content in the rivers and streams in the 
proposed survey area falls under ‘Class A’ as per CPCB norms. 

127. The Total Coliform Organisms MPN/100ml were found to be above 50 (Class 
A) & within 500 (Class B) in all the samples and hence meets the criteria for 
the ‘Class B’ as per CPCB norms.  Hence it is recommended not to drink 
the surface water directly from the source. Water may be chlorinated before 
drinking. 

3.4.3.3 Parameters Related to Organic Pollution  
 

128. One of the most important parameters i.e. Dissolved Oxygen (DO) in all the 
water bodies ranges between 3.5 to 6.8 mg/l. At all sampling locations DO 
level does not meet the Class ‘A’ criteria. 

129. The value of Biological Oxygen Demand (BOD) in the Surface water is 
satisfactory and observed values are 0.1 to 0.4mg/l, hence may be placed in 
class “A” water quality except SW4 (3.6 mg/l).  
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130. Similarly, the value of Chemical Oxygen Demand (COD) is observed in 
between 3.1 to 33.6 mg/l in various sampling locations of the proposed survey 
area. In Tokkopani Nala (SW7) the COD value was found highest (33.6 mg/l) 
which may be due to the wastes from poultry farms and the tea garden drains 
which carried many chemical wastes and discharge into this stream. The 
COD level was found high in all the water samples which may be due to the 
non biodegradable substances that is drained in these river systems from the 
near by residential area. 
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Table 3.11 Physico- chemical & Bacteriological Characteristics of Surface Water Quality 
 

Sample ID SW1 SW2 SW3 SW4 SW5 SW6 SW7 SW8 SW9 SW10 SW11 
Location Koriapani Nala  Koriapani 

Nala near 
Koriapani 
point 

Buri 
Dihing 
near 
Amritpur  

Toklong Bill Bisa Bill Tirap 
near  
Bisa 

Tokko 
pani  
Nala 

Tirap near NH 
38 

Ledo 
Koilakhat 
Nala 

Lekhapani 
Nala 

Ledopani 

Source of 
the Sample 
(SW) 

Down Stream  Up Stream River Wetland/lake Wetland River Stream River Stream Stream Stream 

Date & 
Time of 
Collection 

27/02/11 
 11.15am 

27/02/11 
10.30am 

27/02/11 
7.45am 

27/02/11 
9.30am 

27/02/11
8.50am 

27/02/11 
8.15am 

3/3/11 
7.15am 

3/3/11 
9.30am 

3/3/11 
10.45am 

3/3/11 
10.15am 

3/3/11 
11.30am 

Temp (OC) 21 21 21 22 21 22 21 21 23 22 23 
pH  7.3 7.2 7.4 7.4 7.3 7.5 7.6 8.1 3.5 7.2 7.5 
Conductivity 
(µs/cm) 

150 130 260 145 150 280 100 210 1400 145 275 

Appearance Turbid Turbid Turbid Turbid Turbid Turbid Turbid Turbid Turbid Turbid Turbid 
TDS (mg/l) 120 90 170 90 90 170 60 130 1150 110 220 
 D.O (mg/l) 6.8 6.5 6.2 6.2 6.3 6.1 6.2 6.5 3.2 5.0 6.5 
B. O. D 
ppm 

0.2 0.1 0.3 0.1 0.2 0.4 0.4 0.2 0.2 0.3 0.3 

C. O. D. 
ppm 

6.1 4.6 6.1 3.1 4.6 6.1 33.6 3.2 12.8 8.0 6.4 

Chloride as 
Cl(mg/l) 

6.0 6.0 12.0 10.0 2.0 4.0 6.0 10.0 10.0 10.0 8.0 

Acidity NIL NIL NIL NIL NIL NIL NIL NIL 70.0 NIL NIL 
Total 
alkalinity as 
CaCO3 
(mg/l) 

100 80 140 70 60 60 40 80 NIL 100 120 

Total Iron 
as Fe (mg/l) 

0.40 0.70 0.20 1.10 0.20 0.50 0.72 0.28 5.20 0.52 0.90 

Total 
Hardness 
(mg/l) 

64 66 114 68 70 100 16 80 120 80 200 



EIA, EMP & Risk Assessment Studies in CBM Block AS-CBM-2008-IV 
For Dart Energy (AS) Pte. Ltd.  

 

Prepared by: En-Geo Consultancy & Research Centre, Guwahati- 1 3-49 

Calcium as 
CaCO3 
(mg/l) 

36 28 70 22 26 52 12 62 80 28 54 

Magnesium 
as CaCO3 

28 38 44 46 44 48 4 18 40 52 146 

Nitrate as 
NO3 (mg/l) 

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

Sodium as 
(Na) (mg/l) 

3.0 3.0 12.0 3.7 9.5 3.2 4.3 2.4 5.6 3.0 4.3 

Potassium 
K (mg/l) 

0.9 0.6 8.4 1.0 5.2 0.6 1.2 0.9 0.9 1.4 2.3 

Phosphate 
as PO4 
(mg/l) 

1.8 1.4 2.3 0.7 1.3 1.7 1.6 2.1 0.5 3.0 2.8 

Lead (Pb) 
mg/l BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
Zinc (Zn) 
mg/l 0.14 0.15 0.13 0.11 0.12 0.10 0.12 0.12 0.13 0.11 0.10 
Total 
Chromium 
(Cr) mg/l BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
Cadmium 
(Cd)mg/l BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
Copper 
(Cu) mg/l 0.010 0.010 0.010 0.009 0.008 0.006 0.006 0.008 0.007 0.006 0.010 
Sulphates 
as SO4 
(mg/l) 

BDL BDL BDL BDL BDL 1.2 BDL 1.8 12.5 1.2 9.0 

Nickel Ni 
(mg/l) 0.008 0.009 0.01 BDL BDL 0.006 BDL 0.006 BDL BDL BDL 
Flouride as 
F(mg/l) 0.36 0.40 0.42 0.30 0.30 0.36 0.38 0.40 0.44 0.38 0.41 
Arsenic (As) 
mg/l 

BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

 
Note: BDL- Below Detectable Limit 

Source: Field Data Collection 
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3.5.4. Ground Water 
 

Table 3.12 Source of Ground Water Samples with Locations 
 
Sample 

ID Location Source 
GW1 Udaipur Hand pump 
GW2 Chikki hika/ Lakla (Nr Jagun) Well 
GW3 Ledo Aerodrome Hand pump 
GW4 Hawaipathar Hand pump 
GW5 Koriapani (Nr Pry School) Hand pump 
GW6 Kumsai (House of Mr Naring) Hand pump 
GW7 Hasak (House of Nareshwar Rajbongshi) Hand pump 
GW8 Longtong (Near Church, Mr. K. Sema) Hand pump 

 
3.5.4.2 Observed Ground Water Quality: 

131. The Physico- chemical results are given in the Table 3.11 for evaluation of 
status of the Ground Water quality. 

3.5.4.3 Physico-chemical Parameters 

132. The value of temperature in all the sources of sub-surface water is observed 
in the range of 250C to 26.70C. This is mainly due to the climatic condition of 
the region. Turbidity of all the water is satisfactory. In respect of temperature 
and turbidity, ground water sources of the study area are acceptable. 

3.5.4.4 Mineral Parameters 

133. The TDS (Total Dissolved Solids) values of water in all the sampling stations 
are found in the range of 40 to 230 mg/l, which is in acceptable range 

134. Analytical result reveals that the most of mineral content like Cl, PO4, and 
NO3 etc are found within the permissible/desirable limit as per IS 10500:1991 
standards. Ca is also found within the permissible/desirable limit. 

135. Magnesium content was found to exceed the prescribed limit (30 mg/l) in the 
sample collected from the handpump of Hasak which may be due to 
magnesium content in the rocks. 

136. The iron content in water samples are found above the prescribed limit due to 
subsurface iron rich soil.  

137. The fluoride content of sub-surface samples of the area is found to be within 
permissible limit. 

138. The heavy metals parameters like lead, chromium, nickel, and cadmium were 
below detectable limits (minimum detectable limit is 0.0001mg/gm), whereas 
zinc & copper was found within the permissible limit.  

3.5.4.5 Organic Parameter 

139. The value of COD ranges between 2.4 to 7.2 mg/l indicating that the non 
biodegradable organic waste in water is normal.   
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Table 3.13  Ground Water Quality in the Study Area  
Sample ID GW1 GW2 GW3 GW4 GW5 GW6 GW7 GW8 
Location Koriapani  

Primary  
School  

Chikki hika  
 (Nr Jagun) 

Hawai 
pathar  

Ledo  
Aerodrome 

Hasak  Longtong 3No. 
Udaipur 

Kumsai 

Source of the 
Sample (GW) 

Handpump Well Handpump Handpump Handpump Handpump Handpump Handpump 

pH 7.2 7.3 6.5 7.1 7.2 6.8 6.6 6.7 
Conductivity 
(µs/cm)  

75 100 105 300 160 175 85 320 

TDS (mg/l) 50 70 70 230 100 110 40 180 
C.O.D ppm 2.4 7.2 2.4 4.8 2.4 4.8 2.4 3.6 
Chloride as 
Cl(mg/l) 

16 16 14 16 6 14 10 10 

Total alkalinity as 
CaCO3 (mg/l) 

30 20 30 80 60 40 30 120 

Total Iron as Fe 
(mg/l) 

0.06 0.04 0.06 0.06 0.06 0.50 0.04 0.60 

Total Hardness 
(mg/l) 

48 20 18 68 100 40 50 60 

Calcium as CaCO3 
(mg/l) 

36 18 14 60 60 24 30 40 

 Magnesium as 
CaCO3 

12 2 4 8 40 16 20 20 

Nitrate as NO3 
(mg/l) 

0.04 0.04 0.03 0.03 0.03 0.12 0.03 BDL 

Sodium as (Na) 
(mg/l) 

7.6 12.0 8.5 7.0 3.0 8.0 8.9 4.0 

Potassium K 
(mg/l) 

0.5 5.1 0.5 1.2 0.6 7.2 0.6 0.8 

Phosphate as PO4 
(mg/l) 

0.9 1.7 2.0 2.1 7.2 1.8 2.4 2.8 

Amonickel 
Nitrogen 

NIL NIL NIL NIL NIL NIL NIL NIL 

Flouride as F(mg/l) 0.32 0.30 0.34 0.36 0.32 0.41 0.38 0.42 
Arsenic (As) mg/l BDL BDL BDL BDL BDL BDL BDL BDL 
Zinc (Zn) mg/l 0.06 0.05 0.07 0.05 0.06 0.08 0.07 0.08 

Total Chromium 
(Cr)mg/l 

BDL BDL BDL BDL BDL BDL BDL BDL 

Cadmium (Cd)mg/l BDL BDL BDL BDL BDL BDL BDL BDL 

Copper (Cu) (mg/l) 0.005 0.006 0.004 0.008 0.006 0.007 0.009 0.010 
Nickel (Ni) mg/l BDL BDL BDL BDL BDL BDL BDL BDL 
Lead (Pb) mg/l BDL BDL BDL BDL BDL BDL BDL BDL 
Sulphates as SO4 
(mg/l) 

BDL BDL BDL 9.2 BDL BDL BDL BDL 

** Limit not specify as per BIS (IS 10500: 1991)      * Class D- as per CPCB 

Source: ENGECORC Field Survey  
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3.6. Biotic Environment 
 

140. The biotic environment concerns all kinds of living things, which an organism 
comes into contact with. The terrestrial and aquatic life forms (flora and 
fauna) constitute the biological environment. The place where an organism 
lives is its habitat, which may be a pond, a stream, a river, a forest and so on. 
An organism in any habitat is never an independent unit. Its daily existence 
depends on and is influenced by other organism as well environmental 
component around it. The interdependence of the various organisms is 
illustrated by the nitrogen cycle, the carbon cycle and the food chains.  

141. In aquatic ecosystem the organisms play several important ecological 
functions, besides providing valuable resources. Water and water body act as 
a mirror in which all living activities in the entire landscape and the 
consequences are readily reflected. Thus, aquatic ecosystems do not function 
in isolation of their surrounding landscape but actively interact with them. 
Various anthropogenic activities and pollutants may disrupt the organisms 
directly or indirectly through. 

142. In terrestrial ecosystem the responses are different which are reflected 
through the pattern, productivity, population density, soil fertility etc. So, 
floristic study is taken up to consider & assess the status of the environment 
in the area. 

143. The proposed project activity may directly or indirectly alter the composition of 
terrestrial as well as aquatic life forms. 

144. The main purpose of ecological study is: 
 

 To assess the terrestrial as well as aquatic flora & fauna available 
in the study area. 

 To evaluate the present status of the overall biotic environment of 
this region. 

 

3.6.1. Methodology 
 

145. Vegetation sampling has been done by least count quadrat method. Field 
survey was conducted during pre monsoon season of 2011. For trees 100 sq 
m quadrate were laid down in the study area. Their girths were recorded at 
1.37 m above the ground. Herbs and shrubs were also recorded from the 
study area. 

146. Information related to terrestrial as well as aquatic fauna were collected 
through secondary sources like interaction with inhabitant in the study area 
backed by field observations and from the concerned departments. 

147. Plankton study was carried out by collecting planktons using Plankton Net 
from the different water systems of the study area. 

 

3.6.2. Agriculture and Agronomy 
 

148. The agriculture sector of this area has number of distinctive features as 
mentioned below, besides the produce are marketed locally or through 
nearest market outlet.  
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149. There are two major cropping patterns. 

1) Paddy and Cash crop (mainly tea).  
2) Plantation of trees to be used for timber. 

150. Paddy and tea are widely cultivated in this area; we saw numbers of tea 
gardens in the study area. Other important crops grown here are betel nut, 
pepper, coconut etc. besides ginger, turmeric which is grown commercially.  

 

3.6.3. Floristic Composition 
151. The floristic composition that is found in the study area comprises herbs, 

shrubs, climbers and tree species. The details of the finding are given below: 

Table 3.14 Trees species found within the 10km radius of the Study Area 

Sl. No. Scientific Name Common Name 
Species Status 

1.  Saplum beccatum Seleng Common 

2.  Dubanga grandiflora 
(Roxb.es.DC) Walp 

Khokon Common 

3.  Bischofia javanica Bl Uriam Common 

4.  
Walsura robusta Roxb Lali poma Common 

5.  Lagerstroemia reginae Ajar Common 
6.  Artocarpus chama Cham Common 
7.  Arborea species Phul gamari Common 
8.  Arborea species Lota gamari Common 
9.  Arborea species Sil gamari Common 
10.  Canarium resiniferium Dhuna Common 
11.  Michelia champaka Tita chopa Common 
12.  Anthocephalus codomba Kodom Common 
13.  Albizzia lucida Siris  Common 
14.  Mesua ferrea  Mota nahor Common 
15.  Mesua ferrea  Nahor Common 
16.  Artocarpus heterophyllus Kathal Common 
17.  Anthocephalus chinensis Kadam Common 
18.  Alstonia scholaris Satiana Common 
19.  Albizzia lucidior Mos Common 
20.  Aegle marmelos Bel Common 
21.  Averrhoa carambola Kordoi Common 
22.  Azadirachta indica Neem Common 
23.  Bombax ceiba  Himolu Common 
24.  Bischofia javanica Uriam Common 
25.  Butea monosperma Palas Common 
26.  Bauhinia purpurea Kanchan Common 
27.  Citrus grandis  Rabab tenga Common 
28.  Caesalpinia pulcherrima Krishna sura Common 
29.  Delonix regia  Radha sura Common 
30.  Dillenia indica  Outenga Common 
31.  Erythrina stricta Madar Common 
32.  Emblica officinalis Amlakhi Common 
33.  Ficus sp. Dimoru Common 
34.  Ficus religiosa  Ahot, Pippala Common 
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35.  Gmelina arborea Gamari Common 
36.  Lagerstroemia parviflora Sida Common 
37.  Litchi chinensis Lichu Common 
38.  Mimusops elengi Bokul Common 
39.  Moringa oleifera Sajina Common 
40.  Magnifera indica Aam Common 
41.  Nyctanthes arbor-tristis Sewali Common 
42.  Psidium guava Madhuriam Common 
43.  Zizyphus apetata Bon bogori Common 
44.  Phoenix sylvestris Khejur Common 
45.  Syzygium cumini Kala jam  Common 
46.  Syzygium syzygioides Khudi jam Common 
47.  Terminalia chebula Silikha Common 
48.  Tectona grandis  Segun Common 
49.  Terminalia arjuna Arjun  Common 
50.  Tamarindus indica Teteli Common 
51.  Zizyphus sp. Bogori Common 
52.  Holarrhena antidysenterica Dudh Goch Common 
53.  Cassia fistula Sonaru Common 
54.  Ficus religiosa Ahat Common 
55.  Dipterocarpus macrocarpus Hollong Common 
56.  Terminalia myriocarpa Hollock Common 

57.  Shorea assamica 
 

Mekai  Common 

58.  Schima wallichi Makarisal Common 
59.  Adina oligocephala Haiudosopa Common 
60.  Pterospermum acerifolium Hatipolia Common 
61.  Meliosma pinnata Hengunia Common 
62.  Castanopsis indica Hingori Common 
63.  Holigarna longifolia Jawa Common 
64.  Macaranga denticulata Morolia Common 
65.  Lannea grandis Jia Common 
66.  Podocarpus neriifolia Jinari Common 
67.  Sloanea assamica Joba hingari Common 
68.  Altingia excelsa Jutuli Common 
69.  Ficus nervosa Karipan Common 
70.  Michelia manii Kathalsopa Common 
71.  Artocarpus gomezianus Khorikka jai Common 
72.  Magnolia baillonii Khorika sopa Common 
73.  Albizzia procera Koroi Common 
74.  Evodia meliaefolia Maiphak Common 
75.  Dalbergia assamica Mouhita Common 
76.  Cinnamomum bejolighota Naga Dalchini Common 
77.  Aglaia hiernii Amari Common 
78.  Horsfieldia kingia Amol Common 
79.  Spondius pinnata Amora Common 
80.  Drimycarpus racemosus Amsia Common 
81.  Mansonia dipikae Badam Common 
82.  Dillenia scarbrella Baji ou Common 
83.  Diysoxylum binectarferum Bandardema Common 
84.  Magnolia hodgsonii Barhamthuri Common 
85.  Crateva nurvala Barun Common 
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86.  Oroxylum indicum Bhatgilla Common 
87.  Trewia nudiflora Bhelkor Common 
88.  Tetrameles nudiflora Bhelu Common 
89.  Symplocos spicata  Bhomalati Common 
90.  Tereminalia belerica Bohera Common 
91.  Eugenia jambos Bogijam Common 
92.  Chikrassia tabularis  Bogipoma Common 
93.  Zanthoxylum rhetsa Brajanali Common 
94.  Morus laevigata Bola Common 
95.  Mangifera sylvetica Bon aam Common 

96.  Alscodaphne andersonii Bob-huala Common 

97.  Donella roxburghii Bon pitha Common 
98.  Garcinia pedunculata Bor pat Common 
99.  Cordial dichotoma Bual Common 
100. Hydnocarpus kurzii Chalmurga Common 

101. Cynnamomum zeylancium Dalchini Common 

102. Artocarpus lakoocha Dewacham Common 
103. Magnolia graffithii Gaharisopa Common 
104. Salix tetrasperma Unknown Common 

 
Source: State Biodiversity Strategy and Action Plan, Assam, 2002 & Environment Information System, Assam 
Science Technology & Environment Council.  
 

Table 3.15 Bamboo Species found in the study area 

Sl. 
No. Scientific Name Common Name 

1 Bambusa pallida Munro Bijuli 
2 Bambusa valcooa Bholuka 
3 Bambusa nutans Jati 

 

Table 3.16 Herbs and Shrubs found in the Study Area 

Sl. 
No. Scientific Name Common Name 

1 Maesa indica Piyaz Pani 
2 Cassia tora Daridiga 
3 Sida rhombifolia  Borial 
4 Solanum torvum  
5 Callicarpa macrophylla  
6 Amaranthus spinosus Khutura 
7 Ageratum conyzoides Gahoribon 
8 Clerodendrum  

infortunatum Bhet tita 

9 Croton caudatus Lata Makudi 
10 Cannabis sativa Bhang 
11 Curcuma domestica Haldhi 
12 Datura fastuosa Dhatura 
13 Eupatorium odoratum Jarmonibon 
14 Hydrocotyle asiatica  Bor manimuni 
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15 Hydrocotyle 
sibthorpioides Haru manimuni 

16 Lantana camara Ronga doron 
17 Leucas indica Doron 
18 Mimosa pudica Lajukilata, Lajuki bon 
19 Ocimum sanctum Kola tulsi 
20 Mentha arvensis Pudina 
21 Chyrysopogan aciculatus Bon guti 
22 Lantana camara Goo phool 
23 Murraya koenigi Narasingha 
24 Solanum indicum Tita vekuri 
25 Ricinus communis Era goch 
26 Saccharum spontaneum Kahua 

 

Table 3.17 Climbers found in the Study Area 

Sl. No. Scientific Name Common Name 
1 Cuscuta reflexa Akashilata 
2 Clitorea ternata Aparajita 
3 Dioscorea species Kathalu 
4 Mikania scadens Nag 
5 Piper betel Pan 
6 Paederia scandens Bhedai lata 

 

Table 3.18 Palms found in the Study Area 

Sl. 
No. Scientific Name Common Name 

1 Areca catechu Tamol 
2 Cocus nucifera Narikal 
3 Licuala peltata Jeng 
4 Livistona jenkensian Tokou 

 

Table 3.19 Aquatic and Semi-aquatic Plants found in the Study Area  

Sl. No. Specific Name Common Name 

1 Colocasia sp. Kachu 
2 Alocassia Sp. Mankachu 
3 Typhonium trilobatum Chema kachu 
4 Ipomea aquatica Kolmau 
5 Lemna natans Soru puni 
6 Pistia stratiotes Borpuni 
7 Eichornia Crassipes Meteka 
8 Hydrilla verticillata Hydrilla 
9 Azolla pinnata Azolla 

10 Cyperous rotendus Motha 
11 Nymphaea alba Bhet 
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Table 3.20 Pteridophytes found in the Study Area  

Sl. No. Scientific Name Common Name 
1 Angiopteris evecta Not known 
2 Adiantum caudatum Not known 
3 Brainea insignes Not known 
4 Blechium orientalis Not known 
5 Cyathea khasiana Tree fern 
6 Chilenthea sp Not known 
7 Dryopteris sp Not known 
8 Gleichania Montana Not known 
9 Lycopodium selago Not known 

10 Lygodium sp Not known 
11 Pteris longifola Not known 
12 Polypodium sp Not known 
13 Pteris samipinata Not known 
14 Salvinia sp Not known 

 

Table 3.21 Orchids found in the Study Area 

Sl. No. Scientific Name Common Name 
1 Venda roxburghii Kapau phul 
2 Venda teres Bhatau phul 

 

Table 3.22 Canes found in the Study Area  

Sl. No. Scientific Name Common Name 
1 Calamus erectus Raidang 
2 Calamus tenuis Jati bet 

 

Table 3.23 Medicinal Plants found in the Study Area  

Sl. No. Scientific Name Common Name 
1 Adhatoda vasica Basak 
2 Aegle marmelos Bel 
3 Aloe vera Sal kunwari 
4 Alstonia scholaris Atlas 
5 Averrhoa carambola Kardoi 
6 Azadiracta indica Neem 
7 Bryophyllum calycinum Dupar tenga 
8 Cassia fistula Sonaru 
9 Centella asiatica Bor manimuni 

10 Clitoria tenata Aparajita 
11 Cyndon daclydon Dubari 
12 Datura stramonium Boga dhatura 
13 Dillenia indica Outenga 
14 Eugenia jambolana Kala jamu 
15 Euphorbia hirta Dudh bon 
16 Ficus glomerata Dimaru 
17 Ficus religoisa Ahot goch 
18 Garcinia pedunculata Bor thekera 
19 Lawsonia inermis Jetuka 
20 Leucus linifolia Boga doron 
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21 Mimosa pudica Lajuki lata 
22 Michelia champaka Champa 
23 Murraya koenigi Narasingha 
24 Musa sapientum Bhim kol 
25 Ocimum gratissimum Ram tulosi 
26 Ocimum sanctum Krishna tulosi 
27 Phyllanthus emblica Amlakhi 
28 Punica granatum Dalim 
29 Solanum indicum Tita bhekuri 
30 Spondius mangiferce Amora 
31 Tarmarindus indica Teteli 
32 Terminalia chebula Silikha 
33 Venda terres Bhatuo phool 
34 Venda roxburghii Kapau phool 
35 Zingiber officinales Ada 

 
3.6.4. Aquatic Ecology  
 

3.6.4.1 Aquatic Weeds from Study Area 
 

152. Aquatic weeds were commonly observed in the bills, small nallahs and other 
fresh water bodies of the study area. 

 

Table 3.24 Aquatic Weeds in the Study Area  

Sl. No. Scientific Name 
1 Eichhornia crassipes 
2 Hydrilla verticillata 
3 Ipomoea aquatica 
4 Lemna polyrrhiza 
5 Limnathemum idicum 
6 Limnophylla heterophyllus 
7 Marsilea quadrifolia 
8 Nymphaea stellata var.rubra 
9 Ottelia alismoides 

10 Pistia stratiodes 
11 Vallisneria spiralis 
12 Chara sp. 
13 Nitella sp. 
14 Typha elephatinus 
15 Cyperus tagetifolrmis 
16 Sancharum munja 
17 Azolla pinnata 
18 Phragmites karka 
19 Sagitaria sp. 
20 Scirpus articulatus 
21 Polygonum barbaatum 
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Table 3.25 Aquatic Fauna 

Sl. No. Common Name Sl. No. Common Name 
Aquatic Invertebrates Megalopa and Neuroptora 

1 Eugelina 1 Dytiscids 
2 Prarmaecium 2 Hydropholids 
3 Volvox 3 Philopotamus 
4 Vortcella 4 Dragon fly nymphs 

Aquatic Porifera and others Water Bugs 
1 Brachionus 1 Belostoma 
2 Hydra 2 Notonecta 
3 Keratella 3 Ranatra 
4 Planaria  

Mollusca Beetles 
1 Aclina 1 Dytiscus 
2 Amnicola species 2 Hydrocanthus 
3 Hydrobia Miscellaneous 
4 Pleurocera 1 Anopheles larvae 

Crustanceans  2 Brachecentrus 
1 Cypris 3 Culex larvae 
2 Diaptamous 4 Triaenodes 
3 Daphnia 5 Palemon malcumsoni 
4 Eubranchipus 
5 Palaemonetes 

 

3.6.5. Fish species recorded in the Study Area 

 

153. Fresh water fishes are commonly grows in river, pond/tank, nallahs, and 
swampy land that are basically staple food for local people. The list of 
common fishes in rivers, ponds and other water bodies are presented in table 
below: 

Table 3.26 Fish Species in the Study Area  

Sl. No. Scientific Name Common Name 
Carps 

1 Labeo rohita Rohu 
2 Labeo calbasu Mali 
3 Labeo gonius Kurhi 
4 Labeo bata Bhangan 
5 Cirrhinus mrigala Mirika 
6 Catla catla Bhakua,Bahu 
7 Ctenopharyngodon idella Grass carp 

8 Hypophthalmichthys  
moitrix Silver carp 

9 Hypophthalmichthys nobilis Big head  carp 
10 Cyprinus carpio Common carp 
11 Labeo dyocheilus Silgharia 

Murrells 
1 Ophicephalus marulius Sal 
2 Ophicephallus striatus Sol 
3 Ophicephalus punctatus Goroi 
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Table 3.27 Butterflies found in the Study Area  

Sl. No. Scientific Name Common Name 
1 Pachliopta coon cacharensis Common Clubtail 
2 Atrophaneura polla Den Deniceville’s Windmill 
3 Chilasa clytia dissimillima Evans Common Mime 
4 Pathysa macareus lioneli Fruh Lesser Zebra 
5 Mycalesis perseus typhlus Fruh Common Bush Brown 

6 Elymnias hypermnestra undularis 
Drury Common Palmfly 

7 Halpe homolea aucma Swin Indian Ace 
8 Euploea core Common crow 
9 Papilio polytes Common marmon 

10 Ypthima huebneri Common fourring 
 

Table 3.28 Invertebrates 

4 Ophicephalus gachua Chengeli 
Cat Fish 

1 Clarias batrachus  Magur 
2 Heteropneustes fossilis Singhee 
3 Mystus tengara  Tingorah 
4 Mystus vittatus Hingra 
5 Ompok  bimaculatus Pabha (Indian butter cat fish) 
6 Ompok pabda Pabha 
7 Clupisoma garua Naria 
8 Wallago attu Barali 
9 Rita rita Ritha 

10 Eentropiichthys vacha Bacha 
Miscellaneous 

1 Anabas testudineus  Kaoi  
2 Nandus nandus Gedgedi 
3 Amblypharayngodon mole Moa 
4 Pama pama Chanda 
5 Colisa fasciata Kholihona 
6 Mastacembalus armatus Bami 
7 Chela atpar Shelkana 

8 Notopterus notopterus
  Kandhuli 

9 Macrognathus pancalus Turi 
10 Puntius sarana Cheniputhi 
11 Puntius stigma Puthi 
12 Puntius javanicus Java Puthi 
13 Noemacheilus beavani Botia 
14 Tor progenius Pithia 
15 Rasbora Rasbora Darikana 
16 Rasbora elenga Eleng 
17 Gudusia chapra karoti 
18 Ailia coila Kanduli 
19 Amphipnous cuchia  Kuchia 
20 Ctenops nobilis Kholihona 
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Sl.No. Scientific Name Common Name 
Annelids 

1 Lampito mauritii Earthworm 
2 Hirudinaria granulose Leech 

Arthropods 
1 Apis mellificia Honey bee 
2 Anax junius Dragon fly 
3 Bacillus rossii Grass hopper 
4 Araneus epeira disdematus Garden spider 
5 Julus terrestris Common millipede 
6 Scolopendra species Common centipedes 
7 Odontoermes species Termites 
8 Oecanthes niveus Tree cricket 

 

Table 3.29 Avifaunarecorded in the Study Area 

Sl. No. Scientific Name Common Name Species 
Status 

1.  Phalacrocorax niger Little Cormorant R,C 
2.  Dendrocygna javanica Lesser Whistling Teal R,C 

3.  Merops philippinus Bluetailed Bee-eater R,C 

4.  Halcyon smyrnensis White throated Kingfisher R,C 

5.  Tyto longimenbris Eastern Grass Owl R,C 
6.  Eudynamys scolopacea Asian Koel R,C 
7.  Passer domesticus House Sparrow R,C 
8.  Acrocephalus orientalis Oriental Reed Warbler R,C 
9.  Gallus domesticus Fowl R,C 
10.  Psittacula columbodies Parrot R,C 
11.  Pycnonotus jocorus Red whiskered bulbul R,C 
12.  Picus falvinucha Greater yellownape R,C 
13.  Corvus splendens Crow R 
14.  Megalaima lineata Lineated barbet R,C 
15.  Alcedo atthis Common Kingfisher R,C 
16.  Acridotheres tristis Myna R,C 
17.  Pycnonotus jocosus Red whiskered Bulbul R,C 
18.  Copsychus saularis Oriental Magpie Robin R,C 
19.  Pandion haliaetus Osprey M,r 

20.  Anthracoceros malabaricus 
(albirostris) 

Indian Pied Hornbill R,C 

21.  D.canicapillus Greycapped Woodpecker R,C 
22.  D.aeneus Drongo R,C 
23.  Egretta garzetta Little Egert R,C 
24.  Amauronis phoenix curus White-Breasted Water Hen R,C 
25.  Bubulcus ibis Cattle Egret R,C 
26.  Leptoptilos jacanicus Lesser Adjutant Stork R,C,DB 
27.  Cairina scutulata White Winged Wood duck RC,DB 

28.  Arborophila torqueola White cheeked Hill 
Partridge 

R,r 
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29.  Lophura leucomelanos Khaleej Pheasant R,r 
30.  Polyplectron bicalcaratum Grey Peacock-Pheasant R,r 
31.  Aceros nipalensis Rufus necked Hornbill R,r 
32.  A.undulatus Wreathed Hornbill R,C 
33.  Buceros bicornis Great Pied Hornbill R,C 
34.  Sittidae formosa Beautiful Nuthatch R,r 

35.  Acrocephalus bistrigiceps Black-browed Reed 
Wabler 

M,C 

36.  Ducula aenea Green Imperial Pigeon R,C 

37.  
Columbidae punicea Purple wood or Pale 

capped Pigeon 
R,C,DB 

38.  Leptotilos javanicus Lesser Adjutant Stork R,C, DB 
39.  Leptoptilos dubius Greater Adjutant Stork R,C,DM 
40.  Phalacrocorax carbo Large Cormorant R,C 
41.  Podiceps cristatus Greater Crested Grebe M,C 
42.  Ephippiorhynchus asiaticus Black necked Stork R,r 
43.  Anser anser Grey leg Goose M,C 

44.  Ichthyophaga ichthyaetus Grey-headed Fishing 
Eagle 

R,r 

45.  Spilornis cheela Crested Serpent Eagle R,C 
46.  Pelecanus onocrotalus Spot Billed Pelican R,C 
47.  Aythya baeri Baer's Pochard M,r,DB 
48.  Aquila clanga Greater Spotted Eagle R,r,DB 
49.  Pellorneum palustre Marsh Babbler R,r,DB,E 
50.  Chrysomma alterostre Jerdon's Babbler R,C 

51.  Paradoxornis flavirostris Black Breasted Parrot bill 
 

R,r,DB,E 

 
Source: Department of Environment & Forests, Government of Assam, Environmental Information System and 
State of Environment Assam, 2004 
 

Table 3.30 Amphibians found in the Study Area  

Sl. 
No. Scientific Name Common Name 

1 Rana tigrina Common frog 
2 Bufo melanostictus Toad 
3 Hemidactylus flaviviridis Common house lizard 
4 Calotes versicolour Common garden lizard 
5 Varanus species Monitor lizard 
6 Tropidontus species Pond snake 
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Table 3.31 Reptiles found in the Study Area 

Sl. 
No. 

Scientific Name Common 
Name 

Species 
Status 

Found in 

1 

Calotes versicolor Tezpiya C Only Dehing Patkai Wildlife 
sanctuary, Dibru Saikhowa 
NPK & Bherjan-Padumoni-
Borjan WLS 

2 Xenochrophis 
piscator 

Keel back C Only Bherjan-Padumoni-
Borjan WLS 

3 
Bungarus fasciatus Not known C Only Dehing Patkai Wildlife 

sanctuary & Bherjan-
Padumoni-Borjan WLS 

 4     Python molurus Rock python T Only Bherjan-Padumoni-
Borjan WLS  

5 
Ophiophagus hannah King cobra R Only Dehing Patkai Wildlife 

sanctuary & Dibru Saikhowa 
NPK  

6 Cyclemys dentata Asian leaf 
turtle 

T Only Bherjan-Padumoni-
Borjan WLS 

 
Note:  Status:  C: Common, T: Threatened, R: Rare 

 
Source: Department of Environment & Forests, Government of Assam and Environmental Information 
System, Assam Science Technology & Environment Council. 
 

Table 3.32 Mammals found in the Study Area 

Sl. No. Scientific Name Common Name 
Species 
Status 

 

Found in 

1.  Bandicota 
bengalensis Indian mol rate  Common Whole study area 

2.  Canis familaris Common dog  Common Whole study area 

3.  Felis domesticus
  

Domestic cat Common Whole study area 

4.  Herpestes edwardsii Common 
mongoose 

Common Whole study area 

5.  Hystrix indica  Indian porcupine Common Whole study area 
6.  Lutra lutra Common otter  Common Whole study area 
7.  Mus musculas House mouse Common Whole study area 

8.  Oryctolagus 
coniculus 

Rabbit  Common Whole study area 

9.  Ratus ratus  Rat Common Whole study area 
10.  Vulpes bengalensis Indian Fox Common Whole study area 
11.  Capra domesticus Goat Common Whole study area 

12.  Cynopterus sphinx Short nosed 
Fruit Bat 

Common Whole study area 

13.  Funambulus 
pennanti 

Squirrel Common Whole study area 

14.  Cannomys badius Bamboo rat Common Whole study area 
15.  Bos domesticus Cow Common Whole study area 
16.  Canis aureus Jackel  Common Only Bherjan-Padumoni-
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Borjan WLS 

17.  Macaca arctoides Stump-Tailed 
Macaque 

Common Only Bherjan-Padumoni-
Borjan WLS 

18.  Felis Lesser Cat Common Only Bherjan-Padumoni-
Borjan WLS 

19.  
Bubalus babalis Wild Buffalo Common Only Bherjan-Padumoni-

Borjan WLS & Dibru 
Saikhowa NPK 

20.  Hylopetes alboniger Particloured 
Flying Squirrel 

Common Only Bherjan-Padumoni-
Borjan WLS 

21.  Sus scrofa Wild pig - Only Bherjan-Padumoni-
Borjan WLS 

22.  Ratufa bicolor Malayan giant 
squirrels 

- Only Bherjan-Padumoni-
Borjan WLS 

23.  Petaurista petaurista Common Giant 
Flying Squirrel 

- Only Bherjan-Padumoni-
Borjan WLS 

24.  Muntiacus muntjac Barking deer - Only Bherjan-Padumoni-
Borjan WLS 

25.  

Elephas maximus Elephant +  Only Dehing Patkai 
Wildlife sanctuary, 
Bherjan-Padumoni-
Borjan WLS & Dibru 
Saikhowa NPK 

26.  

Macaca nemestrina Pig-tailed 
macaque 

 Only Dehing Patkai 
Wildlife 
sanctuary,Bherjan-
Padumoni-Borjan WLS & 
Dibru Saikhowa NPK 

27.  
Manis pentadactyla Chinese 

pangolin 
+ Only Dehing Patkai WLS, 

Bherjan-Padumoni-
Borjan WLS 

28.  

Nycticebus coucang Slow loris + Only Dehing Patkai WLS, 
Bherjan-Padumoni-
Borjan WLS & Dibru 
Saikhowa NPK 

29.  

Panthera pardus Leopard +  Only Dehing Patkai 
Wildlife sanctuary, 
Bherjan-Padumoni-
Borjan WLS & Dibru 
Saikhowa NPK 

30.  

Macaca assamensis Assamese 
macaque 

 Only Dehing Patkai WLS, 
Bherjan-Padumoni-
Borjan WLS  & Dibru 
Saikhowa NPK 

31.  

Macaca mulatto Rhesus 
macaque 

- Only Dehing Patkai WLS, 
Bherjan-Padumoni-
Borjan WLS & Dibru 
Saikhowa NPK 

32.  

Presbytis pileatus Capped langur +  Only Dehing Patkai WLS, 
Bherjan-Padumoni-
Borjan WLS & Dibru 
Saikhowa NPK 

33.  Hylobates hoolock Hoolock gibbon +  Only Dehing Patkai WLS, 
Bherjan-Padumoni-



EIA, EMP & Risk Assessment Studies in CBM Block AS-CBM-2008-IV 
For Dart Energy (AS) Pte. Ltd.  

 

Prepared by: En-Geo Consultancy & Research Centre, Guwahati- 1 3-65

Borjan WLS & Dibru 
Saikhowa NPK 

34.  

Panthera tigris Tiger +  Only Dehing Patkai 
Wildlife sanctuary, 
Bherjan-Padumoni-
Borjan WLS & Dibru 
Saikhowa NPK 

35.  Ursus thibetanus Himalayan black 
bear 

+  Only Dehing Patkai 
Wildlife sanctuary 

36.  Arctonis collaris Hog –badger + Only Dehing Patkai 
Wildlife sanctuary 

37.  

Felis bengalensis Leopard cat +  Only Dehing Patkai 
Wildlife sanctuary,  Dibru 
Saikhowa NPK & 
Bherjan-Padumoni-
Borjan WLS 

38.  Felis viverrinus Fishing cat + Only Dehing Patkai 
Wildlife sanctuary 

39.  Felis marmorata Marbled cat +  Only Dehing Patkai 
Wildlife sanctuary 

40.  

Neofelis nebulosa Clouded leopard +  Only Dehing Patkai WLS, 
Bherjan-Padumoni-
Borjan WLS  & Dibru 
Saikhowa NPK 

41.  
Capricornis 
sumatraensis 

Serow  
 
+ 

Only Dehing Patkai 
Wildlife sanctuary 

42.  
Macaca arctoides Stump-tailed 

macaque 
 Only Dehing Patkai 

Wildlife sanctuary & 
Dibru Saikhowa NPK 

43.  
Platanista gangetica Gangetic river 

dolphins 
+  Only Dibru Saikhowa 

NPK 
 

44.  
Ursus ursinus Sloth bear + Only Dibru Saikhowa 

NPK 
 

45.  Axis porcinus Hog deer  Only Dibru Saikhowa 
NPK 

46.  Equus caballus Feral Horse 
 

Common Only Dibru Saikhowa 
NPK 

47.  Petaurista petaurista Red Giant Flying 
Squirrel 

 Only Dibru Saikhowa 
NPK 

 
Note: 
 

Symbol Representation 
: Species included in Appendix I of CITES 
: Species treated as Endangered by IUCN 
: Species treated as Vulnerable  by IUCN 

Cr: Species treated as Critical by IUCN 
+: Species included in Schedule of The Wildlife Protection Act of 1972 of India. 
 

Source: Choudhury, A. (1997a) and Environmental Information System, Assam Science Technology & 
Environment Council and Department of Environment & Forests, Government of Assam 
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3.7. Soil Environment 
 

154. Degradation of soil has many direct and indirect adverse effects. Accelerated 
runoff, sedimentation of rivers and reservoirs, disruption of nutrient cycle, 
alteration in water and energy balances, pollution of water bodies and 
emission of green house gases into the atmosphere are some of the off site 
impacts. By its impacts on agricultural productivity and environment, soil 
degradation leads to food shortage, which in turn leads to political and social 
instability. Thus, it affects the very fabric of the society. Hence, the 
assessment of soil quality for agricultural productivity along with management 
of land is therefore very pertinent issue in national interest.  

3.7.1. 3.6.1 Sampling Stations 
155. It is essential to determine the potential of soil and base line status in the 

area to identify the impacts of urbanization and industrialization on soil 
quality. Accordingly, a study of assessment of the soil quality has been 
carried out. For studying soil profile of the region, a total of eight sampling 
locations were selected to assess the existing soil conditions in and around 
the proposed exploratory block representing various land use conditions. The 
details of the soil sampling locations are given in Table- 3.36. The sampling 
has been carried out once during the study period.  

Table 3.33 Soil Sampling Locations 

 

3.7.2. Objectives of the Study 
156. The main objective of the soil study is to assess present status of the soil 

characteristics in respect to productivity as well as ascertain the level of 
pollutants if any. 

 

 

 

Sl. No. Sampling Site Sample 
ID 

Type of land use 

1 Udaipur-3 S1 
Agricultural land, Soil sample 
collected 

2 Chikki hika/ Lakla (Nr Jagun) S2 
Nr Tea Garden, Soil sample 
collected 

3 Amrit Gaon S3 
Agricultural land, Soil sample 
collected 

4 Ledo Aerodrome S4 
Institutional, Soil sample 
collected 

5 Hawaipathar S5 
Agricultural land, Soil sample 
collected 

6 Koriapani (Nr Pry School) S6 
Nr Tea Garden, Soil sample 
collected 

7 Tirap HS School, Longtong S7 
Institutional, Soil sample 
collected 

8 Longtong ME School S8 
Institutional, Soil sample 
collected 
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3.7.3. Methodology & Parameters Analyzed 
 

157. Soil samples were collected upto a depth of 90 cm at each location. Soil 
samples were collected at three different depths viz. 30 cm, 60 cm and 90 cm 
below the surface and are homogenized in line with IS: 2720. 

158. The samples were then homogenized and packed in a polythene bag and 
sealed. The sealed samples were sent to the laboratory for analysis. The 
physical, chemical and heavy metal concentrations were determined in each 
sample. The results are compared with standard classification. 

3.7.4. Observed Soil Quality 
159. From the analytical result of the soil samples as given in the Table 3.18 

following observations are made. 

3.7.4.1 Physical Characteristics 

160. Texture of the soil was found to be sandy at all sampling locations except at 
Lakla (Near Jagun), Ledo Aerodrame & Hawai Pathar. The soil texture in 
Lakla & Hawai Pathar is loamy where on clayay in Ledo Aerodrame .The 
water holding capacity of the soil samples are found to be in the range of 
53.76 to 76.94% which is suitable for vegetation. Overall observation 
indicates that the soils are fertile and support the vegetation life in the region. 
The soil quality does not indicate any industrial contamination. 

3.7.4.2 Chemical Characteristics 

161. The pH value of soil is an important factor, which indicates the alkaline or 
acidic nature of soil. The pH values of all the soil samples are found to be 
near to neutral in nature and in the range of 5.12 to 6.92.  

162. TKN (Total Kjeldahl Nitrogen) in the soil samples are well within the suitable 
range i.e. 0.102 to 0.25 % and total phosphorous is below detection level. 
Presence of suitable amount of nitrogen and phosphorus encourages 
vegetation growth, its production and gives deep greenery colour to the plant 
leaves. Potassium which is considered as a third important element of soil is 
found in the range of 0.02 to 0.8 mg/gm. Potassium is a good activator of 
enzymes responsible for plant metabolic process and also increases crop 
resistance. The sodium content is in the range of 0.21 to 1.3 mg/gm.  

163. Organic carbon & Organic matter content of the soil samples range from 0.60 
– 6.0 % and 1 to 10.3 % respectively indicating a healthy soil condition. 

164. The metal content of the soil is found to be quite normal as revealed by the 
analysis. Toxic metals i.e. Pb, Cr, Cd are found below detectable limit 
whereas  Zn, Ni and Cu content in the soil are in satisfactory level and found 
in the range of 3.61 to 4.8mg/gm, 0.36 to 0.5 mg/gm and BDL respectively. 
Overall observation indicates that the soils are fertile and support the 
vegetation life in the region. The soil quality does not indicate any industrial 
contamination. 
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Table 3.34 Soil Quality of the Study Area  
Sampling Location  Sl. 

No.  
Parameters  

Amritgaon 3 No. 
Udaipur 

Lakla  
(Near 
Jagun) 

Koriapani Ledo 
Aerodrome

Hawaipathar Longtong Longtong 
M. E. 
School 

1 Soil Type Sandy Sandy Loamy Sandy Clayay Light Loamy Sandy Sandy 
2 pH (1:5) 6.92 6.80 5.10 5.49 5.30 5.34 5.12 5.36 
3 Organic Matter 

(%) 
1.6 1.0 1.0 4.1 1.4 1.2 1.3 10.3 

4 Carbon (%) 0.9 0.6 0.6 2.4 0.8 0.7 0.7 6.0 
5 Sodium (mg/g) 0.27 1.30 0.34 0.35 0.59 0.58 0.57 0.21 
6 Potassium (mg/g) 0.05 0.09 0.04 0.04 0.04 0.05 0.80 0.02 
7 TKN (%) 0.132 0.120 0.105 0.102 0.162 0.125 0.143 0.250 
8 Total 

Phosphorous 
(mg/g) 

BDL BDL BDL BDL BDL BDL BDL BDL 

9 Lead mg/g 2.0 1.8 2.5 1.6 1.5 1.4 1.6 1.8 
10 Zinc (mg/g) 4.7 4.5 4.8 4.8 4.62 4.1 3.78 3.61 
11 Copper (mg/g) 3.1 3.0 3.6 3.8 2.8 2.0 3.0 2.8 
12 Total Chromium 

(mg/g) 
1.60 1.20 1.40 1.28 1.30 0.80 1.10 1.08 

13 Nickel (mg/g) 0.46 0.48 0.40 0.50 0.44 0.41 0.38 0.36 
14 Cadmium (mg/g) BDL BDL BDL BDL BDL BDL BDL BDL 
15 % Water Holding 

Capacity 
63.50 53.76 58.80 76.94 59.75 63.76 70.40 61.22 

Source: Field Survey  
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3.8. Demographic and Socio-economic Features 
165. Demographic and socio-economic features are important indicators of 

environmental health of an area. In order to assess the households, 
population, literates, total working, main working, marginal working and 
non-working population in the study area data were collected from various 
government offices like (Block office, Education department, agricultural 
department, health department, NIC office etc.). Apart from this the 
demographic details of the study area is also taken from 2001 Census 
data.  

166. Another major tool applied to generate data for socioeconomic amenities is 
by public consultation. 

3.8.1. Demographic Profile 
167. The total area covered by the CBM Block is 113 km2 , The total number of 

villages found in the block is 41. As per the census report of 2001, the 
total number of households in the study area is 6253 with Parbati Gaon 
recorded highest numbers of households. The total population in the study 
area is 32999 out of which 50.40% are literate. The literacy ratio of male 
(58.89%) is dominating over female (41.13%). Schedule Caste (SC) and 
Schedule Tribe (ST) population comprises of 3.9% and 7.7% of the total 
population in the study area.  

Table 3.35 : Demographic and Literacy Profile of the Villages in the CBM Block  
Sl. No.  Name  Households Total  

Population 
Total 
Male  

Total 
Female  

SC ST Literate 

1 Amrit Gaon 106 627 319 308 0 0 157 
2 Bisa Gaon No.1 38 246 134 112 0 0 85 
3 Bisa Gaon No.2 69 381 219 162 0 0 122 
4 Hasak 115 545 283 262 0 135 303 
5 Hawai Pathar No.1 38 196 95 101 0 0 89 
6 Hawai Pathar No.2 15 86 47 39 0 0 34 
7 Hawai Pathar No.3 113 668 342 326 0 0 259 
8 Jagun 394 2075 1162 913 18 77 1331 
9 Jagun Forest Village 45 240 128 112 0 0 82 
10 Kariajan 191 982 491 491 0 559 458 
11 Kumsai Gaon 106 617 316 301 0 9 231 
12 Ledo Bangali Gaon 38 209 106 103 29 1 73 
13 Ledo Coal Para 347 1759 944 815 721 0 1272 
14 Ledo Gaon 140 672 347 325 156 0 458 
15 Ledo Namdang Gaon 45 272 135 137 7 0 111 

16 
Ledo Tea Co.Nlr  
Grant No.174/1 

574 2919 1460 1459 0 0 623 

17 Ledo Tikak N.C. 68 362 185 177 0 0 131 
18 Lekhapani Nadi Kash 15 75 40 35 0 0 30 
19 Lekhapani Nepali 160 802 425 377 116 0 496 
20 Longtong No.1 270 1427 731 696 35 462 717 
21 Longtong No.2 168 807 430 377 0 72 359 
22 Mulong Gaon 56 282 146 136 0 0 73 
23 Taklong  Nepali No.1 64 334 185 149 0 44 151 
24 Taklong Nepali No.2 116 666 353 313 0 11 334 
25 Tinisuti No.1 131 755 378 377 33 40 355 
26 Tinisuti No.2 183 965 508 457 66 14 531 
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27 Udoipur No.1 554 3038 1567 1471 11 266 1926 
28 Udoipur No.2 81 399 208 191 6 15 252 
29 Udoipur No.3 202 1084 550 534 0 7 535 
30 Panchung No.1 39 204 109 95 0 2 102 
31 Panchung Navajuti 59 318 168 150 0 29 198 
32 Ningda Gaon 8 47 23 24 0 7 32 
33 Kamba Gaon 181 950 508 442 0 154 377 
34 Rampur No.1 42 249 126 123 0 0 173 
35 Rampur No.2 115 597 330 267 3 70 372 
36 Rampur No.3 393 2108 1100 1008 14 205 1288 
37 Katha Gaon 150 829 446 383 0 169 311 
38 Kariajan N.C. 32 172 89 83 0 99 102 
39 Katha Adarsha N.C. 74 434 214 220 0 0 141 
40 Kharang Kong 94 498 232 266 0 10 291 
41 Parbati Gaon  623 3103 1651 1452 72 84 1667 

Total 6252 32999 17230 15769 1287 2541 16632 
 

168. The total working class population in the 41 villages of CBM Block is 14757. 
Thus only 44.72% of the total population are workers. Out of this working 
class population main workers are 74.19% are main worker and 25.81% 
are marginal workers. The non working class population dominated the 
total working class population (55.28%).  

Table 3.36 : Working Class Population of the villages in the CBM Block 
Name  Total 

Worker  
Main 
Worker  

Marginal 
Worker  

Non 
Worker  

Amrit Gaon 387 337 50 240 
Bisa Gaon No.1 134 130 4 112 
Bisa Gaon No.2 191 56 135 190 
Hasak 268 184 84 277 
Hawai Pathar No.1 112 105 7 84 
Hawai Pathar No.2 28 27 1 58 
Hawai Pathar No.3 374 293 81 294 
Jagun 971 760 211 1104 
Jagun Forest Village 145 120 25 95 
Kariajan 304 268 36 678 
Kumsai Gaon 315 196 119 302 
Ledo Bangali Gaon 84 38 46 125 
Ledo Coal Para 420 369 51 1339 
Ledo Gaon 216 206 10 456 
Ledo Namdang 
Gaon 

74 65 9 198 

Ledo Tea Co.Nlr  
Grant No.174/1 

1337 823 514 1582 

Ledo Tikak N.C. 91 40 51 271 
Lekhapani Nadi 
Kash 

31 22 9 44 

Lekhapani Nepali 330 87 243 472 
Longtong No.1 645 534 111 782 
Longtong No.2 358 331 27 449 
Mulong Gaon 164 156 8 118 
Taklong  Nepali 112 112 0 222 
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No.1 
Taklong Nepali No.2 288 169 119 378 
Tinisuti No.1 230 196 34 525 
Tinisuti No.2 274 237 37 691 
Udoipur No.1 1418 1181 237 1620 
Udoipur No.2 164 108 56 235 
Udoipur No.3 545 474 71 539 
Panchung No.1 113 60 53 91 
Panchung Navajuti 182 144 38 136 
Ningda Gaon 20 20 0 27 
Kamba Gaon 563 426 137 387 
Rampur No.1 121 111 10 128 
Rampur No.2 279 267 12 318 
Rampur No.3 973 738 235 1135 
Katha Gaon 373 251 122 456 
Kariajan N.C. 57 55 2 115 
Katha Adarsha N.C. 220 170 50 214 
Kharang Kong 272 66 206 226 
Parbati Gaon  1574 1016 558 1529 
Total 14757 10948 3809 18242 

 
3.8.2. Amenities 

169. Education: The entire study area comes under Margherita Block of the 
Tinisukia district. The block level education office is functioning from the 
Margherita block.  

3.8.3. Economy & Occupational Structure: 
 

170. The chief occupation of the population is agriculture. Rice is the dominant 
crop and also the staple diet of the people. The main crops grown by the 
inhabitants are Autumn Paddy, Winter Paddy, Summer Paddy, Jute, 
Banana, Topieca, Papaya, Arecanut, Coconut, Chillies, Sesamum, Castor, 
Potato, Small Millets, Wheat, Linseed, Tobacco, Turmeric, Gram, Sweet 
Potato, Onion, Mug, Masur, Matikalai, Peas, Other Pulses, Other Rabi 
Pulses, Pine Apple, Orange, Cotton, Maize, Sugarcane etc. 

171. The important vegetables are melon, cucumbers, spinach leaf, mustard, 
onion, chillies, carrots, tomatoes; brinjal etc. Cash crops like sugarcane and 
potato are also becoming popular. 

172. Tea cultivation is one of the main commercial crops. The crops are 
dependent on rainfall. People engaged in government and private jobs, 
government contract works, agricultural labourer etc. 

3.8.4. Livestock and Others: 
 

173. Live stock rearing is a common practice of the entire tribal. It plays an 
important role in the socio-economic life of the tribal. In the Tribal society, 
sometime, the number of livestock possession also assesses socio-
economic status of a person or family. Rearing of pig, cock, dog etc are 
observed during our survey. 
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174. Fishes are quite tasty and nutritious and are often a good source of income. 
For the poor villagers fishing is an alternative means for procurement of 
foods. There are tremendous potentialities for Fish production in the study 
area. But due to lack of proper utilization of the natural Beels, Rivers and 
Tanks local Fish production is not sufficient. 

175. There are numbers of other private sector small-scale industries like Tea 
factory, Flour Mill, Wood & Wood products, Rice Mill, Printing Press, Brick 
Kiln etc.  

3.8.5. Infrastructure Facilities in the Study Area: 
3.8.5.1 Health & Medical Facility: 
 

176. Health is one of the main social service indicators. An assessment of health 
services would facilitate in providing insights into the quality of life in the 
area as well as the community’s coping mechanisms. The primary survey 
revels that the overall health and    medical facilities of the study area is 
good. A number of Health institutions are scattered all over the study area 
such as Block PHCs, CHCs, Mini PHCs and State Dispensaries. 

 

3.8.5.2  Road and Transport Facility:  
 

177. The overall road condition is not so good in the study area. Both Kutcha and 
Pucca roads are there. Construction going on under Pradhan Mantri Gram 
Sarak Yojona is expected to bring the change.The transport facility of the 
study area is satisfactory. Assam State Transport Corporation (ASTC) and 
Private Owner provide the bus services for day and night services. There 
are other private small vehicles like Sumo, Tempo; Auto rickshaw etc. are 
available to provide transport facility at local areas and other nearby areas.   

3.8.5.3 Educational Facility: 

178. The educational facilities in the surveyed area are evenly distributed. In the 
whole study area there are Primary School, M.E. School, High School, 
Higher Secondary School and Colleges. 

3.8.5.4 Post, Telegram and Telephone Facility: 

179. Most of the villages of the study area have Post Office / Sub-post Office and 
Telecommunication Centre. PCO, Mobile phone services are also available.  

 

3.8.5.5 Electricity Supply: 

180. At present, the overall electricity supply system in the whole study area is 
good. The state electricity board provides supply that is being used for 
domestic, agricultural and public lighting purposes in most of the area. 

3.8.5.6 Water Supply 
 

181. There is no proper and scientific water supply system available in most of 
the places of the study area. People mostly use tube well & Ring well water 
for drinking. The PHE department provide water supply to some part of the 
study area. 
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3.8.5.7 Fuel Used 

182. LPG and kerosene are used for domestic purpose where this facility is not 
available. Some villagers also use firewood depending on their economic 
feasibility.  

3.8.5.8 Sanitation Facility 

183. The sanitation facility in most of the villages in the study area is good. 
Though sewage treatment plants are available in any village of the study 
area but most of the households are having the sanitary toilets.. At present, 
the sewage is disposed into low-lying area and natural drain etc. without 
any treatment. The municipal solid wastes generated in the town area and 
villages are also disposed into the vacant low-lying area as a part of open 
land filling.  

3.8.5.9 Housing Pattern 

184. The houses were made of wood or bamboo and brick. Assam type 
constructions were also observed in most of the villages.  

3.8.5.10 Market Facility 

185. Jagun, Udaipur, Lekhapani & Ledo, are the main markets located within the 
study area. All kinds of goods are available there.  The primary survey 
reveals that there are some daily evening markets observed in different 
places of the study area like in Bisa, Ledo Garden etc.  

 

3.8.6. Public Consultation and Stakeholder Analysis:  
186. Consultations were conducted to understand the socio economic condition 

of the people as well as the development scenario in the project influence 
area. Consultations were held with local community, regulatory authority, 
private authority, and civil society’s organization. 

3.8.7. Consultation with Community 
187. The consultations with the community were focused primarily in the 

proposed project site.  It was reported during discussion with the locals that 
prevalence of curable diseases like Diarrhoea, Malaria, Typhoid, Headache, 
Jaundice etc  were reported during monsoon period . People of the villages 
have to travel to the sub Divisional Hospital for medical treatment.  

188. Flood has resulted in loss of crops, fishes and assets in most of the villages.  

3.8.8. Consultation with Local Government Agencies 
189. Consultations were held with the government development agencies to 

understand the development projects undertaken in the region. During 
consultation with PHED officials it was understood that government has a 
scheme serve of drinking water to the rural areas. A low cost sanitation 
programme is also being implemented in the study areas. A scheme is 
being implemented by the agricultural department for development of 
irrigation potential. Under Assam Agricultural Competitiveness Project 
(AACP), deep tube wells and lift irrigation units are being installed.  

190. Under DRDA following project are implemented in the study area.  

 National Rural Employment Guarantee Act (NREGA) 
 Sampoorna Grameen Rozgar Yojona (SGRY) 
 Swarnajyanti  Gram Swarozgar Yojona (SGSY) 
 Indira Awas Yojona (IAY)  
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3.8.9. Consultation with Civil Societies Organization 
191. Consultation with Civil Societies organization reveals that unemployment is 

the major concern of the villagers. They expected employment opportunities 
from this project. However it was assured that villagers will only be employed 
in casual labours jobs.  

192. The villagers were concerned about the issue related to waste water 
discharge in the nallah and river and resultant pollution of the adjoining water 
bodies. The concerned villagers suggested that any waste water discharge 
from the OCS’s & Industrial site should be discharged into the nallah & river 
only after proper treatment.  
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4. IMPACT ASSESSMENT AND PREDICTION 
4.1. General  

193. The objective of the impact identification is to formulate Environmental 
Management Plan to mitigate the probable negative impact that might arise 
during the project activities to the maximum possible extent. Therefore, in 
order to come to a strategic Environmental Management Plan (EMP) it is 
imperative to identify the possibilities at various project stages, impact type 
and affected environmental component, extent and severity. EIA is an activity 
designed to identify and predict the impact on the environment and on human 
health and ecology, taking into account the requirements of legislative 
proposals, policies, program, operational procedures and to communicate 
information about the impact. The identification of the potential impacts 
during the construction and operational phase of the proposed project 
activities on various environmental components namely Air, Water, Soil, 
Biological and Socio-Economic aspects are discussed in the subsequent 
chapter. 

194. The proposed project involves exploration and production of Coal Bed 
Methane (CBM). The identification of the impacts on various environmental 
components due to the proposed activities has been discussed accordingly. 

4.2. Potential Impacts during exploration (construction) Phase: 
4.2.1. Air Environment: 

195. During the construction phase due to movement of earth moving equipment, 
operation of DG sets, site grading, trench digging etc. air quality of the site 
may be marginally affected in terms of increase in HC, SO2, NOx. The PM10 
and PM2.5 level may also increase. 

196. The potential sources of air pollutants emissions at the project sites will be as 
follows: 

• Dust from earth works (during approach road and site preparation);  
• Emissions from DG sets (including noise emission); 
• Emissions from vehicles.  
• Digging holes for extraction of methane (increase in the ambient HC level) 

 
4.2.1.1 Potential Impacts 

197. Ambient air quality effects are normally assessed in relation to their potential 
to cause: 

• Health deterioration and nuisance in local communities;  
• Health deterioration amongst on site workers; and  
• Damage to vegetation 

 

4.2.2. Water Environment: 
198. Water will be required mainly for drilling fluid preparation and cleaning 

purposes. It has been estimated that 10-12KLD water will be required for 
core holes as well as the test wells. The requirement of water for drilling will 
be for 15-25 days in each location. 
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4.2.2.1 Potential Surface and Groundwater Impacts: 

 

199. Based on the activities in exploration and production of CBM, following 
potential impacts have been identified. 

• Water logging during monsoon on site;   
• Adverse impact on the surface water quality;  
• Adverse impact on the groundwater quality; and  
• Likely Change in the aquifer potential within the study area. 

 

4.2.2.2 Impact to Surface Water Quality: 

200. The impact to the surface water bodies could arise from discharge from the 
site, disposal practice of spent product, cuttings, handling of liquid 
hydrocarbons, fuels etc. Noticeable impacts to water quality in nearby 
watercourses are more likely to occur as a result of increased suspended 
particle load. 

• Area cleared; 
• Amount of rainfall from the period between site construction and operating 

period 
• Distance of the watercourse from the  site; and 
• Mitigation measures to prevent any soil erosion within site. 

201. However, if the site preparation activities are conducted in dry season, the 
above impact would be negligible or insignificant. 

202. The summary of impacts on water resources is given in Table 4.1. 
 

4.2.2.3 Impacts on Groundwater Regime: 

203. The water will be required for use of construction workers and construction 
activities at coal bed methane exploration site. During exploration period 
water requirement will be more and shall be taken from temporary boring or 
nearby water sources. Drinking water will be made available to workers. This 
impact will be temporary and insignificant. Septic tank and soak pit will be 
provided at base camp for sanitary waste discharge.  

204. During operation phase, water usage is generally confined to exploration site 
for drinking, service and firewater. The requirement shall be met through the 
nearby existing water sources.  
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Table 4.1 Summary of Imapct Assessment (Water Resoruces) 

 Impact Area Nature of Impact1 Targets/Interests 
affected 2 

Magnitude and extent 3 Overall 
significance4

Surface Water 

Long term modification 
to the distribution of 
rain water Catchment, 
if located near it. 

Local inhabitants 
depending on the 
water harvesting for 
water. 

Local could be mitigated 
by avoiding water 
harvesting areas.  

• Minor Physical 
Impact 

Short term due to 
increase in siltation 
load of the water 
bodies in rainy 
season. 

Localized impact to 
surrounding Rivers 
and adjoining the 
water bodies in 
monsoon.  

Regional, and for short 
term 

• Moderate 

Chemical 
Impact 

The solid earth 
cuttings produced 
while drilling are inert 
materials. No 
requirement of any 
treatment and will be 
disposed off to nearby 
low-lying areas.  

Localized impact to 
surrounding nala 
and the river bodies 
in monsoon. 

Local, small scale 
mitigated by project site 
design and operations.  

• Minor 

Ground Water 

Ground 
water 
quantity 

Long & medium term, 
reduction due to 
percolation of 
subsurface 
contamination. 
 

Shallow aquifers 
surrounding the 
sites.  

Local/Regional 
possibility remote with 
mitigation measures. 

• Minor 

Resource Management 

Resource 
Management 

Long term, medium 
reduction  

Judicious abstraction 
of water for usage 

Regional, can be 
mitigated by sourcing 
water from water surplus 
Catchment areas.  

• Minor 

 1 Description; short or long term; reversible or permanent; associated with construction, operation, 
decommissioning; cumulative, accidental, etc. 

 2 Targets and interests potentially affected. 
 3 Adverse or beneficial; small, large, etc; much localized (sites only), local, regional national. 
 4 Overall significance against criteria (  minor; • moderate, some significance; •• major) 

 
4.2.3. Noise Environment:   

205. Source of noise during construction and operation phase and their impacts 
are described below. 

206. Construction Phase:  During the construction phase, the noise will be 
generated from various construction activities namely: 

 
• Equipment and vehicular movement 
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• Power generator 
• Cranes and material handling equipment 
• Pipeline layout activities 

 

207. The construction activities will be carried out mainly during daytime. 
Localized increase in noise level is expected, however the effect is reversible 
and for short duration. 

208. Ambient noise quality is normally assessed in relation to its potential to 
cause: 

 Health deterioration and nuisance in local community;  
 Health deterioration amongst on site workers; and  
 Disturbances and fragmentation to local habitats. 

209. Operation Phase:  At the CBM Exploration site there may be marginal 
increase in noise level during operation. In the near by settlements there will 
not be any impact of increase due to this little amount of increase in noise.  

4.2.4. Land Environment:  
 

4.2.4.1 Land Use: 

210. With the setting up of this project, the land use pattern will be affected only 
during construction phase. Adequate precaution will be taken during 
construction phase to prevent soil erosion after construction. The 
construction activities will not be undertaken during monsoon in order to 
prevent washing away of excavated soil by surface runoff. Under normal 
operation there will be no impact on quality of soil due to site construction 
and the productivity of soil will remain unaltered. All required effort will be 
made to bring the land to original datum level and condition. This land will be 
made as per the applicable laws. The compensation for land is as per the 
applicable government laws and compensation will be determined by the 
District collector in coordination with the land owners.  

 

4.2.4.2 Impact on Soil Quality: 
 

211. Potential terrestrial impacts anticipated are: 

• Soil erosion; 
• Localized alteration of subsoil and overland drainage patterns; 
• Alteration of soil quality by loss of topsoil and compaction. 

212. Site design and planning incorporates certain best practices principles such 
as grading and leveling of ground and ensuring the local drainage patterns 
are disturbed to the minimum, minimum clearance of vegetation, restoration 
of topsoil and drainage system to minimize the soil erosion. With the 
adequate management plan for restoration of the soil cover and proper 
management plan the impact on soil erosion could be minimized. 
Considering the geophysical setting of the site and existing land use the 
potential impact due to loss of fertility due to soil erosion is considered 
negligible. 

213. Most of the land in the study area is cultivable land. Loss of topsoil in these 
areas, either by mechanical removal or by erosion would alter the soil 
structure with resultant implications for vegetation. 
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214. Measures inherent in the design of the project to minimize loss of topsoil are 
as follows:  

• Topsoil suitable for supporting agriculture, removed during site 
clearance will be retained, stored on the periphery of the project 
site, protected from erosion by plastic sheeting. This topsoil will be 
restored after completion of construction job. 

• Native vegetation, wherever appropriate will be kept at the 
periphery of the project site as a seed bank, or replanted at an 
alternate location or will be used to protect/stabilize soil surfaces 
on slopes; 

• On demobilization, adequate measures would be provided to 
facilitate re-growth and hence retention of topsoils; and 

• Planned and systematic tree replanting program will be put in 
place.   

Table 4.2 Summary of Impact Assessment : Landuse & Soil 
 Impact Area Nature of Impact 1 Targets/Interests2 Magnitude and extent3 Overall 

Magnitude4 

Land Use Change in original land 
use, land degradation, 
reversible (partially) 

Reduction of 
degraded 
vegetation, visual 
intrusion 

Exploration sites and 
access roads only, 
small scale; beneficial 
effect for afforestation 
and all weather access 
roads. 

Minor 

Cumulative 
contamination with 
dust, surface run-off; 
reversible 

Soil quality, flora 
and fauna, including 
grazing livestock 

Localized near sources; 
small contribution to 
existing background 
levels;  

 Minor Derogation of 
Soil Quality 

Physical effects on 
soils due to topsoil 
removal, nutrient loss; 
reversible 

Soil quality, flora Around the site location 
small scale degradation 
of soil quality. 

 Minor 

Soil 
Contamination  

Subsurface 
contamination  
handling of the 
chemicals and other 
waste materials, 
reversible (partial)  

Soil quality, 
groundwater flora 
and fauna  
and the grazing 
livestock 

Localized near the 
source of operation and 
could be nullified  
with proper house-
keeping & waste 
management  

 Minor 

 1 Description; short or long term; reversible or permanent; associated with construction, operation, 
decommissioning; cumulative, accidental, etc. 

 2 Targets and interests potentially affected. 
 3 Adverse or beneficial; small, large, etc; much localized (sites only), local, regional national. 
  4 Overall significance against criteria (minor; •moderate, some significance; ••major)  
 
4.2.5. Impact on Biological Environment:  
 

215. The proposed exploration sites are nearby residential areas and paddy fields. 
There is hardly any pollutant which will create adverse impact in the 
surrounding biological environment.  



EIA, EMP & Risk Assessment Studies in CBM Block AS-CBM-2008-IV 
For Dart Energy (AS) Pte. Ltd.  

 

Prepared by: En-Geo Consultancy & Research Centre, Guwahati- 1 4-85

216. Major impacts in general, of any underground pipeline layout during 
construction period are; 

 Felling of trees in the exploration sites  
 The movement of labour and machinery such as cranes, welding 

machinery and transport vehicles, for trench making, welding and 
laying instruments.  

 Carrying out of exploration can also result in habitat fragmentation of 
natural areas  resulting in the loss of species and lowering of bio-
diversity, and 

 

217. As the deforestation has great impact on environmental degradation, more 
care has been taken to avoid the reserved/ protected forest areas during the 
site selection. Impacts on the seasonally inundated areas will be insignificant 
as long as the soils are properly characterized and the correct management 
techniques are used in handling and rehabilitating them. These temporary 
wetlands are in state of continual flux and are characterized by biotic 
communities that are typically resilient to disturbance and this impact is 
temporary and reversible action.  

218. Mammal species identified in the survey area are very mobile and are likely 
to avoid by the construction teams.  

Table 4.3 Summary of Impact Assessment: Flora & Fauna  

 Aspect Nature1 Targets/Interests2 Magnitude3 
and extent 

Overall 
Significance4

Loss of habitat Loss of vegetation 
land  

Flora and fauna, flora 
typically arid 
vegetation, faunal 
comprise grazing 
animals and 
dependent mammals 
and reptiles. 
 

Small & localized. 
 
Compensatory 
afforestation 
proposed. 
Beneficial, 
Medium 

 Minor 

Disturbance Light, noise. 
Surface run-off. 
Project duration 
only 

Local community, 
Breeding birds, and 
flora and other fauna. 
 
 

Small, localized. 
Mitigation 
measures in-built 
in equipment 
/project site 
design to meet 
ambient limits. 

Moderate 

Invading 
species 

Colonization by 
species associated 
with human activity 

Avifauna and fauna Small, Localized. 
No migration 
route / paths 
reported in the 
area.  

 Minor 

Fatalities Contaminated 
water/rain water, 
tailings and waste 
dumps  

Fauna, especially birds 
and reptiles 

Small, Localized.  Minor 

 1 Description; short or long term; reversible or permanent; associated with construction, 
operation, decommissioning; cumulative, accidental, etc 

 2 Targets and interests potentially affected. 
 3 Adverse or beneficial; small, large, etc; much localized (sites only), local, regional national. 
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 Aspect Nature1 Targets/Interests2 Magnitude3 
and extent 

Overall 
Significance4

 4 Overall significance against criteria (minor; •moderate, some significance; ••major) 

 
4.2.6. Impact on Topography and Climate: 

4.2.6.1 Impact on Topography: 

219. The envisaged topographical changes would be due to the manmade 
structures. The impact would be localized, temporary and minimal. 

4.2.6.2 Impacts on Climate: 

220. Impact on the climatic conditions from the CBM exploration will not be 
significant. In terms of total emission of green house gases and consequent 
impact on global warming or on potential for local increase of ambient 
temperature, considering the quantum of exit gas and the total duration of 
flow, the impact on the local or global climate will be insignificant.  

 

4.2.7. Impact on Socio - economic Environment: 
221. The CBM Exploration site would be selected to avoid any major social 

impacts, there will, nevertheless, be some issues that need to be addressed 
in the region. Land use and land cover pattern can be observed from the 
baseline status in chapter- III. 

 To obtain right of way as per the acquisition of right of user in Land 
Act, 1962 as amended in 1977. 

 To carry out the exploration work by avoiding the cultivation seasons. 

 To refill the land without disturbing the soil grading. 
 

4.2.7.1 Impact on Civic Amenities: 

222. The area has limited network of roads, communication and provision of 
amenities like water supply in the village areas. Many villages have been 
electrified during the last decade. The level of existing communications and 
support services in the area are still considered not adequate based on the 
population density. Establishment of the proposed project would further 
strengthen the road network and access to some of the remote areas with all 
weather roads would be a distinct beneficial impact. The overall impact is 
considered to be positive. 

4.2.7.2 Impact on Health: 

223. Impact on health due to emissions and noise during construction activity has 
been assessed to be minimal. In case of CBM exploration marginal noise 
level may cause discomfort to the working staff. However these will be 
localized in nature and employees working at the site would be provided 
protective devices like ear plugs/ear muffs for ensuring minimum impact on 
human health. 

224. The environmental management and emergency preparedness plans are 
proposed to ensure that the probability of undesired events and 
consequences are greatly reduced and adequate mitigation is provided in 
case of an emergency. 
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225. Sanitation is directly related to the housing facility of the project. In the 
construction phase labour colonies and camp may create problem due to 
inadequate sanitation infrastructure. Concentration of labour force if allowed 
without the necessary basic facilities such as safe drinking water supply, 
adequate sanitation, and mosquito control may result in an increase in 
incidence of water garbage related diseases. 

4.2.7.3 Impact on Transport: 

226. The existing transport facilities are adequate to accommodate the temporal 
increase during the exploration period. 

4.2.7.4 Impact on Utilities:  

227. Public utilities like power, water, and telecommunication will remain 
undisturbed. Hence no impact is expected on public utilities during the 
construction phase. 

228. Power required during project period will be fulfilled by the D.G. sets and will 
not have any impact over the existing power supply system to the general 
public. 

Table 4.4 Prediction for Socio-Economic Imoacts  

Social impacts Economic impacts 
• Increased risk of accidents to 

adjacent neighborhood. 
• Increase in traffic flow and congestion 

at and around the project location 
• Disruption in area due to construction 

activities 
• Health and life style impairment 

because of noise effects 
 

• New job created from the project 
• General growth in commercial and 

industrial activity in the area 
• Minimal loss of taxable property due 

to acquisition of private lands 
• Increased cost for public services 

such as police and fire protection 
• Change in adjacent property values 

 

4.3. Environmental Impact Evaluation:  
229. The prediction of impact on various environmental components is followed by 

evaluation of various impacts. There are several methods available to 
evaluate environmental impacts out of which the matrix method is one of the 
most widely adopted methods and has been used for the present study. 

230. The methodology first involves the identification of all the major activities to 
occur during infrastructure development (construction) and operational phase 
and identify their impacts on various environmental components. 
Subsequently, their impact is qualified based on experience and qualitative 
methods. The predicted impacts are then assessed using the matrix 
generated in the identification stage. 

4.3.1. Impact Evaluation and Assessment: 
231. Majority of the activities, which occur during the infrastructure 

development/construction phase, have impacts, which are temporary in 
nature, but activities during normal operational phase are likely to have 
impacts on the environmental components that are temporary in nature 
provided proper measures are taken. In order to have meaningful evaluation, 
a matrix comprising project activities during construction/ development phase 
and maintenance phase, their potential impacts along with mitigation 
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measures are presented in the table 4.1. The potential significance of 
impacts has been indicated by assigning the alphabetical indicator S, L or P. 
Effects have been indicated as short term - ‘S’, long term - ‘L’ and permanent 
impact - ‘P’. The significance value assigned to each activity for a given 
Environmental parameter is based on the understanding of the nature of the 
activity confined to the location site only. 

Table 4.5 Impact Identification & Evaluation Matrix  

A- Infrastructure Development Phase 

Project 
Activities 

 

Potential Impacts 
 

Potential 
significance 

S, L, P 

Mitigation 
Measures 

 

Remarks 
 

1. Access 
Road to the 
proposed 
location site. 

- Reduction in 
surface water 
quality. 

- Reduction in air 
quality. 

S 
 
S 

-Loose earth to be 
compacted as soon as 
possible. 
-Water should be 
sprayed on the access 
roads to suppress dust. 
-Vehicular emission 
should be controlled 
and should comply the 
standard norms. 

Confined to 
the location 
only. 
 

2. Earth work 
and civil 
construction 
etc. 

-Increase SPM in 
ambient air. 
-Increase 
suspended 
particles in surface 
water due to runoff. 
- Reduction in air 
quality.  
-Enhancement in 
ecosystem. 

S 
 
S 
 
 
S 
S 

-Water spraying 
system should be 
adopted to reduce 
SPM 
-Proper maintenance is 
suggested. 
 

Confined to 
the location 
site only. 
Employment 
opportunity 
should be 
given to local 
residents. 
 

3. Base Camp -Increase noise.  
- Pollution due to 
sewage disposal. 
- Probability of 
transmitting 
parasitic and 
communicable 
disease. 
-Demobilization 
and cleaning of 
base camp area 
after completion 
construction 
activity. 
 

S 
 
S 
 
S 
 
S 

-Sufficient temporary 
toilet facilities to be 
provided. 
-Ensure well ventilated 
camps. 
 -Proper cleaning of 
area and   removal of 
materials should be 
done.  
 

Confined to be 
Location/ site 
only. 

4. 
Transportation 
of  heavy 
equipments 

-Reduce air quality. 
 
- Increase smoke. 
 

 - Occurrences of 

S 
 
S 
 
S 

Emission norms should 
be followed  :                   
-Speed breaker should 
be installed to control 
speed. 
-Smoke should be 

Confined to 
the location 
site only. 
Accessibility to 
first aid/ 
ambulance to 



EIA, EMP & Risk Assessment Studies in CBM Block AS-CBM-2008-IV 
For Dart Energy (AS) Pte. Ltd.  

 

Prepared by: En-Geo Consultancy & Research Centre, Guwahati- 1 4-89

accident at 
onstruction site. 

controlled. 
-Safety regulation & 
normal construction 
supervision to be 
enforced.                         
- Speed should be 
controlled and 
transported material 
should be covered to 
avoid eventualities. 

hospital needs 
to be 
provided. 
 
The impact 
will be minimal 
since 
equipments to 
be transported 
does not pass 
through 
populated 
area. 
Priority should 
be given to the 
local resident. 

5. Usage of 
construction 
related 
machinery. 

-Reduction in air 
quality 
- Increase noise 

S 
S 

-Old machinery should 
not be used. 
-Use of noisy 
equipments limited 
preferably to day time. 

Localized. 
 

6. Installation & 
erecting of 
machineries as 
well as 
equipments. 

-Reduce air quality. 
 
-Reduction in water 
quality.  
 
- Increase noise. 

S 
 
S 
 
S 

-Proper handling of 
welding and other 
equipment. 
-Disposal of waste 
should be restricted 
and disposed in a 
specific place. 
- Proper handling and 
careful installation of 
equipments and 
machineries. 
 
 

Control 
devices 
should be 
installed. 
Water quality 
should not be 
disturbed to 
maintain 
primary water 
quality criteria. 
 
Localized 
 

7.Labour force -Enhance 
employment and 
commerce. 
-Inadequate 
amenities could 
affect the living 
comfort of workers. 
-Inadequate 
number of skilled 
worker. 

S 
 
S 
 
 
S 

-Sufficient amenities 
should be provided. 
-Adequate number of 
skilled worker should 
be engaged. 
 
 

Priority should 
be given to the 
local resident. 
Required 
amenities 
should be 
provided. 
 

8. Solid waste -Pollution due to 
disposal of solid 
waste 

S -Jute, cloths, oily 
substance and garbage 
collection to be carried 
out every day. These 
wastes must be placed 
in proper closed 
containers. Metal 
scraps and welding 
rods etc should be 
collected and disposed 

Accumulation 
on rubbish 
would lead 
hazard to 
living being. 
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properly. 
 

9.Stored 
materials 

-Dust generation. 
 
-Evaporation loss 

S 
 
S 

-Proper storage facility 
should be provided. 
-Handling and storage 
of chemicals should be 
adequate. 

Follow the 
CPCB norms 
of storage of 
Hazardous  
chemicals 

B. OPERATION  PHASE 
Project 

Activities 
 

Potential Impacts 
 
 

Potential 
significan
ce S,L,P 

Mitigation  
Measures 
 

Remarks 
 
 

1. Operation 
of 

equipment. 

-Reduction in water       
quality. 
- Reduction in air 
quality. 
- Increase noise level 

 

S 
 
S 
S 

 
- Adequate control of 
system to be adopted. 
- Proper handling will 
reduce noise to some 
extent 

Contamination 
to the natural 
sources should 
be protected. 
Follow the 
CPCB norms. 
 
Localized 

2. Operation 
of D.G. Sets/ 
Diesel 
Engines 

- Reduction in air 
quality. 
 
- Increase noise level 

S 
 
S 

- Mufflers should be 
made as per 
prescribed norms. 
 
- Acoustic enclosure 
should be provided to 
the rooms of D.G sets. 
and Compressors 

Follow the 
guideline of 
MoEF and 
CPCB. 
Hearing loss 
may be 
occurred to the 
workers. 
 Comply the 
standard limit 

3. Solid 
waste 

- Solid waste may 
pollute the soil, water 
characteristics. 

S & L -Segregation wastes 
are necessary along 
with the treatment.          
 

Guideline 
should be 
followed. 

4. Waste pits - Pit wastes may create 
problems to the surface 
and sub-surface water. 

S -Proper treatment 
should be done. 
-Ring bund should be 
adequate. 

It should comply 
the WHO 
standard. 

5. Flaring - Deterioration of air 
quality 

S -Height should be as 
per norms.  
-Venting of gas is not 
allowed.                           
-Protected with 
Asbestos sheet to 
prevent heat and light.    
-Gas may be 
compressed and stored 
for other uses. 

Guideline 
should be 
followed. 

6. Gas and -Probable emission of S  Monitoring of air 
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vapour 
emission 

hydrocarbons will 
cause air pollution and 
hazard. 

quality should 
be conducted 
time to time 
during operation 
phase  

7. Hazardous 
wastes 

-Soil water 
characteristics of both 
surface and ground 
water may be 
destroyed. 

S -Proper disposal and 
management plant 
should be undertaken 
for hazardous wastes 

Follow the 
disposal 
guidelines of 
CPCB. 

8. Labour 
force 

-Enhance employment.  
-Increased qualified 
personal in the area 
requires provision of 
high quality amenities, 
social programmes and 
living conditions. 

S 
S/L 

- Experience and 
energetic skill and 
unskilled employment 
should be done               
-Encourage community 
integration by having 
appropriate community 
programmes. 

Follow the 
guidelines of 
this activity.          
-Commercial 
activity will be 
increased. 

9. Utilities -The failure of 
electricity or water 
supply may lead to 
hazardous situation. 

S  Alternative 
power supply to 
be installed. 

10. Services - Population growth will 
increase trade of 
consumers items. 

S  Locals to be 
encouraged and 
aided to 
participate in 
training 

S = Short term Impact 
L = Long term Impact 
P = Permanent Impact 

 

232. An environmental matrix has been developed to formally present an overview 
of the project impacts. The matrix structure takes into account physical 
environment, biological environment & socio-economic environment including 
concerns of the community on X-axis and activities of proposed project on Y-
axis. 

233. The identification of the activities/aspects and the environmental & socio-
economic receptors has been initiated as early as the scoping stage following 
which an initial matrix was drawn up. As the EIA progressed, the matrix was 
further refined as knowledge of new impacts was gathered or after flexibility 
was required as less obvious impact which are indirect in nature or less 
probable was identified at a later stage of the study.  

234. Once, all project environmental activities/aspects were comprehensively 
identified, the level of impact that may result from each of the activity- 
receptor interactions has been assessed based on setting of subjective 
criteria. For doing this, two key elements have been taken into consideration 
based on standard environmental risk assessment methodology. 

 
 Consequence: The resultant effect (Positive or negative) of an 

activity’s interaction with environmental components. 
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 Likelihood: The likelihood that an impact due to the project 
activity/aspect will occur. 

 

235. The consequences of various environmental receptors have been ranked into 
5 levels ranging from positive, natural to catastrophic. Subsequently, to 
assign a level of consequence to each environmental impact, criteria were 
defined for environmental (including socio-economic) consequences. Legal 
issues have been taken into account in the criteria sets and in many 
instances have given high weightage to make an impact significant. 

236. The consequence ranking & criteria’s are presented in the table below: 

Table 4.6 Consequence & Ranking Criteria 

Consequence Category 
Ranking 

Criteria Definition 

 
 
 
 
Catastrophic 

 
 
 
 

5 

 National scale impact resulting long term change 
and/or significant damage to natural environment or the 
society. 
 Increase in threat category for rare & endanger 
species of flora and fauna. 
 Emergency situation with harmful consequences to 
human health or disastrous consequences on the lively 
hoods of people of adjacent villager. 
 Natural restoration time more than 10yrs. 
 Breach of regulations and/or company policy for 
more than 100% of the time. 
 Negative widespread national & international media 
coverage. 

 
 
 
 
 
Major 

 
 
 
 
 

4 

 Regional scale impact resulting in medium term 
and/or damage to the natural environment. 
 Reduction in regional habitat and species diversity 
and/or direct loss of habitat for endemic, rare and 
endangered species of flora & fauna in the region. 
 Major impact on human health, on the livelihoods of 
individuals from surrounding villages and continuous 
discomfort to sensitive receptors on account of noise/air 
pollution. 
 Natural restoration time between 5-10 Yrs. 
 Breach of regulations and/or company policy for 
more than 50% of the time. 
 Sustained adverse national media attention.   

 
 
 
 
 
 
Moderate 

 
 
 
 
 
 
 

3 

 Local scale impact resulting short-term change 
and/or damage to the natural environment. 
 Direct loss of habitat crucial for species in the project 
area, introduction of invasive species of flora & exotic 
fauna in the area or causing local environmental stress 
(reproductive rate etc.). 
 Moderate impact on human health well being (noise, 
light, odour, dust, injuries to individuals), restricted 
access to income source and to community facilities & 
utilities. 
 Natural restoration time between 2-5 Yrs. 
 Breach of environmental legislation or company 
policy at some time. 
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 Complaints from the public, authorities and possible 
local media attention. 

 
 
Minor 

 
 

2 

 Limited local scale impact causing partial loss of 
some species, which can easily regenerate. 
 Limited impact on human health & well being (e.g. 
Occasional dust, odour, noise) 
 Accidental one-off non-compliance to legal frame 
work and/or company policy, which is quickly rectified. 

 
 
 
 
Negligible 

 
 
 
 

1 

 Impact largely not discernable on a local scale being 
absorbed by the natural environment areas adjacent to 
disturbed areas absorbs exodus species able to 
disperse. 
 Natural restoration time less than project scheduled 
completion date. 
 Possible nuisance to human health and well being 
(occasional unpleasant odour) and very limited 
disruption to community (road in accessible for half a 
day) 
 Non-compliance with legal framework or company 
policy but not all international best practices followed. 
 Public perception/concern. 

 
 
 
Neutral 

 
 
 

0 

 Impact absorbed by local natural environment with no 
discernable effect. 
 No restoration or intervention required 
 No impact on human health & well being livelihood or 
community facilities. 
 No exceedance of international, national, industry 
and/or operator standard any parameter. 
 No public concern. 

Positive +  Activity has not positive & beneficial affect resulting in 
environmental improvement on ecosystem health. 
 Improvement to human health, community 
infrastructure/utilities or medium term benefits to 
individuals livelihoods. 
 Positive feed from stakeholders. 

 
237. In the case that an environmental receptor might be impacted by more than 

one project activity then higher impact significance ranking has been taken 
as the significance ranking for the subject receptor. 

238. To assign likelihood to each activity, five criteria were ranked and defined. 
The criteria for likelihood are shown in table. 

Table 4.7 Likelihood Categories & Criteria  

Likelihood Category 
Ranking 

Criteria Distribution 

Certain 5  The impact is likely to occur during the entire project life 
cycle at all time. 

Very likely 4  The impact is likely to occur in some phases of entire 
project life cycle at all time 

Likely 3  The impact is likely to occur in some phases of project life 
cycle at some times under normal operating conditions. 

Unlikely 2  The impact is unlikely to but may occur at some time 
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under normal operating conditions. 
Very unlikely 1  The impact is very unlikely to occur under at all during 

project life cycle but may occur in exceptional 
circumstances. 

 

239. The significance of the impact has been expressed as the product of the 
consequence and likelihood of occurrence of the impact, expressed as 
follows: 

Significance = Consequence X Likelihood. 

240. Figure 4.1 below illustrates all possible product result for the five 
consequence and likelihood categories. The Table 4.8 below assigns 
significance criteria in the scale of 1-5 and will be used for delineation of 
preventive actions, if any and management plans for mitigation of the 
impacts. 

 

 

 

 

 

 

 

 

 

 

Figure 4.1 Risk Matrix & Impact Significance  

Table 4.8 Environment Impact Significance Criteria  

Ranking 
(Consequence X  

Likelihood) 

Impact 
Significance 

> 16 Critical 
9-16 High 
6-8 Medium 
2-5 Low 
< 2 Negligible 
++ Positive 

241. The rankings for consequence and likelihood based on the criteria set earlier 
and the resulting environmental significance with necessary justification has 
been represented in the matrix and documented in table: 4.9 shown below: It 
shows the impact of the project activities on the environmental receptors that 
stand to get affected by the project and discusses probable impacts during 
various phases of the project life cycle to the environmental receptors. 
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Table 4.9 Impact Identification Matrix  
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A Design and Planning Stage 
A-1  Physical 

presence of 
Exploration site 
and associated 
infrastructure 

Site selection/ 
physical presence 
and lease 

      9 6               8               4   4 
A-2 Design of cut & 

fill operations for 
road 
development 

Design of cut/ filling 
operation 

        6                                     
A-3 Designing & 

installation of 
flares 

Location of flare 
outlet 

  4 4                                       4 
A-4 Procurement of 

Machinery and 
Equipment 

Procurement of 
machinery/equipment 

  4 6                                         
A-5 Design of 

chemicals & 
Fuel Storage 

Design of 
Chemical/Fuel 
Storage       4   4         4                         

A-6 Natural 
Hazardous 

Natural Hazardous 
(Flood & Earthquake           9         4       4           4   4 



EIA, EMP & Risk Assessment Studies in CBM Block AS-CBM-2008-IV 
For Dart Energy (AS) Pte. Ltd.  

 

Prepared by: En-Geo Consultancy & Research Centre, Guwahati- 1 4-96 

(Flood & 
Earthquake ) 

) 

B Approved Road & Site Development 
Removal storage of 
top soil       9   4         4               ++         

B1 Road 
development & 
Cross drainage 
works 

Rising of Land 
4 4   6 4                           ++       1 

Operation of 
Machineries   4 6 4                                       

    

Transport of 
Materials/ Machinery   4 6 4                             ++       6 
Rising of Land 4 4   6 4 4             4           ++         
Operation of 
Machineries   6 6 4                                       

B-2 Land filling  

Transport Materials   6 6 4                                     6 
Physical presence at 
site 9     4                                 1   4 

B-3 Physical 
presence for 
construction of 
CBM 
Exploration  

Construction of 
Labour Camp 

            4                         4       
B-4 Storage & 

Handling of 
Materials  

Storage & Handling 
of Materials 

  4   4   4         4                         
B-5 Transport of 

Materials & 
Machinery 

Transport of 
Materials & 
Machinery   6 6                                       4 

C Operation Activity 
 Operation and 
Maintenance of 
Exploration Site 
and associated 
& machinery  

Power/ energy 
generation & 
Consumption 

  9 9                                         

C-
1 

 Power/ energy 
consumption   4 4                                         
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Operation & 
maintenance of 
equipment 
/machinery    4 6                                       9 

Operation and 
Maintenance of 
Exploration Site 
and associated 
& machinery Consumption of 

water             6                                 
C.2 Operation & 

maintenance of 
vehicles 

Operation 
maintenance of 
vehicles   6 6 4   4                                 4 
Storage /disposal of 
Spent Lubricants       4   4   4     4                         

C-
3 

Temporary 
storage, 
handling & 
disposal of 
process 

Disposal of used 
battery/ pent  battery  

      4   4   4                     ++       6 
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5. ENVIRONMENT MANAGEMENT PLAN 
5.1. Introduction 

242. Assessment of environmental and socio-economic status in and around the 
developmental project site is an essential part of EIA. Environmental 
management is an equally important document to mitigate and reduce the 
negative impacts to acceptable level during implementation and operation of 
the project. The integration of such measures in implementation and 
operation of the project is supported by environmental requirements within an 
environmental management plan (EMP) Thus EMP is a site specific plan 
developed to ensure that the project is implemented in an environmentally 
sustainable manner where Project proponent, all contractors and sub-
contractors, including consultants, understand the potential environmental 
risks arising from the proposed project and take appropriate actions to 
properly reduce the probable impact. It also ensures the project 
implementation is carried out in accordance with the approved design so as 
to mitigate adverse environmental impacts during its life cycle.  

243. The EMP is prepared keeping in view all possible adverse effects resulting 
from drilling operation for CBM in the localized area. The EMP further detail 
out the mitigation measures to be taken by DART and the contractors during 
phase-I of the project. Further it is prepared in accordance with rules and 
requirements of the MoEF and the Assam State Pollution Control Board. The 
key benefits of the EMP are that it provides the organization with means of 
managing its environmental performance thereby allowing it to contribute to 
improve environmental quality. The other benefits include cost control and 
improved relations with stake holders. The Environmental management Plan 
is prepared for the implementation phase i.e. drilling operation for CBM. As 
per the proposed project proposal there will be 15 core holes and two test 
wells up to the depth of 1100 meter for which EMP is essential. There are 
thinly populated habitations comprising of various communities and patches 
of forest in and around the project block which demands proper social and 
environmental plan. During site preparation and drilling of the core hole and 
test wells, due attention has to be given on various environmental factors 
which are likely to disturbed e.g. air, water, soil and noise pollution. EMP is 
given below for the work to carryout in CBM project. 

244. Objectives of EMP: 

♦ To reduce/ limit the degree, extent, magnitude or duration of adverse 
impacts. 

♦ To treat wastages i.e. effluent/ waste water, sewage, hazardous waste by 
adapting efficient technology. 

♦ To comply with all the norms and standards stipulated by State Pollution 
Control Board of Assam. 

♦ To reduce occupational hazards by creating good working conditions  
♦ To reduce risk hazards and design for Disaster management Plan 
♦ Continuous development and search for innovative technologies for 

cleaner and better environment   
♦ To confirms proper operation through approved design, supervision & 

monitoring 
♦ To addresses public complaints during construction and operation of the 

facility;  
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♦ To plan that ensure remedial measures are implemented immediately.   
 

5.2. Air Environment: 
245. As site preparation involves filling, leveling and cleaning of location, dry 

weather followed by wind and storm, motor vehicle movements, will cause air 
pollution due to suspended dust particles. The major sources of air pollution 
are expected from power generation, drilling operation. As discussed in the 
previous impact assessment section, the incremental concentrations of SO2 
and NOx due to the operation of DG sets are negligible and well within the 
prescribed standards. Still it is necessary to reduce pollution due to dust 
emission by using dust suppression techniques like spray of water 
periodically. Thus ambient ‘air’ quality in and around the operation site will be 
maintained and complied with the National Ambient Air Quality Standards 
prescribed by CPCB and MoEF. 

246. However following measures are to be taken to ensure minimal impacts on 
atmosphere. 

 To monitor the fuel consumption during power generation. 
 Air monitoring will be done at periodic intervals. It shall be mandatory for 

the project management to submit half yearly compliance reports in 
respect of the stipulated prior environmental clearances terms and 
conditions.  

 Water will be sprayed to suppress the dust particles. Water can be applied 
using water trucks, handheld sprays and automatic sprinkler systems. 
Furthermore, incoming loads could be covered to avoid loss of material in 
transport, especially if material is transported off-site. 

 

5.3. Noise Pollution: 
247. Noise will be generated during drilling operation and generation of current 

from DG sets etc., site preparation, construction of temporary camp but will 
be under control and movement of vehicles will be restricted day hours but. 
DG sets will have acoustic enclosures. Noise barriers, as required, will be 
provided so as to attenuate noise level below permissible level outside the 
periphery walls. There will be marginal increase in noise level but its effect on 
the surrounding area will be insignificant. However, it will be worthwhile 
providing noise protection device such as ear muffs for workers. All heavy 
vehicles running in the construction site should have audio visual alarm 
system while reversing.’ Horn’ should be used or fitted as per M.V. Act. The 
overall impact on the local environment during this phase is for short period 
and negligible in nature and below 75 db. 

 

5.4. Water Environment: 
5.4.1. Drill waste water:  

248. Waste water generated from the drilling points and drill cuttings may have 
significant effect on water bodies, but will be treated before discharge as per 
PCBA norms. There will be no process effluents. The water produced from 
the wells due to dewatering operations of the coal seams at a depth of 600-
1200 meter can probably be utilized for irrigation for enhancing agricultural 
productivity, if found environmentally admissible, depending on water quality 
analysis. The surplus water can be discharged through the drainage network, 
dependent on quality as per the PCB norms. Otherwise the water will be put 
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in evaporation pit. Continuous monitoring and analysis of waste water will be 
done periodically. 

 

5.4.2. Runoff Contamination:  
249. There is also probability of water contamination to nearby streams and rivers 

(increased dissolved solids) due to runoff during raining which has to be 
properly taken care off by creating certain barriers and anti-erosion 
methodologies. No soil work should be carried out during rain fall or rainy 
season.  

5.4.3. Labour camp and sanitary:  
250. Labour stay in the camp may create sanitation problem in the locality. The 

site should be provided with sufficient and appropriate sanitary facilities in 
order to maintain hygienic conditions. The facilities should be suitably 
designed and well maintained so as to minimize adverse impacts spread of 
diseases, stagnation of waste water etc. Garbage and other domestic wastes 
should be disposed in a scientific manner to avoid unexpected problems like 
infectious diseases.  There should be temporary sanitary sewer system so as 
to discharge to septic tank & soak pit. Acids, caustics, hydrocarbons, rain 
water or other chemical waste shall not be discharged into the septic tank if 
any. The unpleasant effect can be reduced significantly if work is carried in 
proper scientific manner. Good house keeping practices could have 
additional benefits. The overall impact will be negligible and of very short 
term. 

251. The management of Dart Energy through its Occupational Health and Safety 
Management Plan are committed to a policy of providing a healthy and safe 
workplace for all employees, consultants, contractors, service providers and 
visitors. There will be no demand or expectation of any person to participate 
in any activity, which is likely to be detrimental to the health and safety of that 
person or others around them. 

5.4.4. Storm Water 
252. Storm water carries waste along with it. So storm water drains shall be 

generally provided on either side of main roads and approach roads.  This 
will be help in soil erosion. However no earthen work will be carried out 
during rainy season. 

5.5. Soil Environment:  
253. Site preparation and drilling operation may have significant effect on soil 

biology if construction activities are not handled with care. Leakage and or 
spillage of fuel and other chemicals during storage and operation will be 
taken care by continuous monitoring. Drill cuttings and other solid waste will 
be disposed in compliance with PCBA norms. Sewage will be treated before 
discharge. 

5.6. Solid Waste/ Hazardous Waste Management:  
254. A number of operational and non operational solid wastes including domestic 

waste, packaging material and special hazardous wastes will be generated at 
each drilling location. All solid wastes shall be collected and appropriately 
segregated for proper disposal. All biodegradable wastes at each of the 
installation will be collected in pits. Safety and hygiene of these pits will be 
always maintained.  Any sludge recovered will be kept in secured, covered, 
impermeable concrete sludge pit before safe disposal. Hazardous waste may 
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also include spent batteries, waste oil, empty drums of oil/chemicals etc. 
These will be disposed off in accordance with approved safe procedures. Any 
medical waste generated will be properly segregated using the criteria 
specified by the Medical Waste Management Rules and sent to the 
Incinerator (if any) available near the project site. All temporary waste 
storage area within the site will have proper bunds to prevent any escape of 
contaminated runoff. This will ensure prevention from water and soil pollution. 

 

Table 5.1 Waste Type Classifications and Disposal Option 

Type of Waste Disposal Option 
Plastic Recycling 
Inert waste, such as glass, metal, 
construction materials 

Recycling / use as filler material. 

Organic kitchen waste Composting 
Domestic effluent  Treated in septic tank system by discharge to 

soak-away. 
Batteries Disposal to the supplier or authorized dealers 
Medical wastes Collected, labeled as biomedical waste, and sent 

off-site for disposal. Disposal to be done as per 
Bio-medical waste rules. Review possibility of safe 
incineration for readily combustible items. 

 

5.7. Site Security 
255. To ensure that the local inhabitants are not exposed to any hazard, the site 

will secured by fencing and have restricted entry points. Security guards will 
be deputed in the location to prevent any sabotage activity. The onsite 
workers will be provided with safety measures and made aware of hazard 
prone areas. 

 

5.8. Terrestrial Ecological Management 
256. Due care will be taken not to cause any accidental threat to any Wild life 

during the construction. Laborers will be instructed not to cause any damage 
or disturbance to natural vegetation; forests. Fuel wood or any feasible fuel 
for household activities may be supplied to the labour force to check them 
from collecting fuel-wood from the nearby forests and vegetations. Minimal 
vegetation clearance on the right of Way (ROW), anti erosion measures and 
green belt development will be carried out. Collaboration with the local Social 
Forestry division of the forest department should be done before undertaking 
plantation programme. Combination of trees and shrubs will be developed in 
and around the wells and approach road as a part of green belt development. 
Experts with experience in tropical / semi tropical area Green Belt 
Development will be consulted to design the green belt program with due 
care to the soil and water quality and the prevailing climatic conditions. 

 

5.8.1. Green Belt Development:  
 

257. As the drilling activities will not be carried out in the forest land, 
compensatory afforestation is not required. However there may have 
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insignificant negative impact on the environment which can be mitigate by 
creating green belt in the project vicinity. All the plants species act as CO2 
sequester and certain plants adsorb soil and water pollutants. 

258. Tree species selected for green belt development include native species like 
Anthocephalus codomba (Kodom), Azadirachta indica (Neem), Ficus 
racemosa (Jagya Dimaru), Bambusa arundinacea (Kotah Banh) etc.  These 
trees should be planted in sequential rows as per availability of space. The 
region is rain prone hence, fast growing species are recommended. 

Table 5.2 Recommended plant species for Green belt development 

SL No Scientific Name Local Name Other Benefits 
1 Albizia procera Boga  Siris Shade, wide canopy 
2 Melia azadirachta Mahaneem Shade, wide canopy and medical value 
3 Messua ferrea Nahar Shade, ornamental 
4 Cassia fistula Amaltas Aesthetic value 
5 Dalbergia sissoo Sissoo Pollution sensitive 
6 Albiza lebbeck Kala seiris Shade, wide canopy 
7 Anthocephalus 

cadamba 
Kadam Shade, wide canopy 

8 Gmelina arborea Gameri Shade, wide canopy 
9 Bombax ceiba Simalu Fruit bearing 
10 Erythrina indica Modar Shade 
11 Alstonia scholaris Satina sati Medical value 
12 Ailanthes grindi Borpat Shade 
13 Delonix regia Krishnasura Shade, aesthetic value 
14 Sygygium cumini Jamun Fruit bearing 
15 Cassia fistula Sonaru Aesthetic value 

 Source: Field Survey  
 

5.9. Transport Management 
5.9.1. Transportation of materials & Equipments 

259. The haul routes for transportation of materials, soils and machinery will be 
determined prior to commencement of site preparation. Transportation would 
involve bringing in soil / stone from quarries, raw material and supplies for 
infrastructure development, movement of workers and project personnel. It 
should be ensured that both gasoline & diesel powered vehicles; 
earthmovers, mixture machines & crane required during construction are 
maintained properly to minimize smoke emissions from exhausts. Vehicle 
transporting material will not be over loaded and loose materials shall be 
covered during transportation. Dry, unpaved areas and approach roads to be 
regularly sprinkled with water. The movement of heavy vehicles shall be 
restricted within site and within designated areas during day hours. 
Preventive maintenance of vehicles shall be regularly undertaken as and 
when required. The vehicles should possess pollution under control 
certificate from concerned authority. All transportation work undertaken will 
be conducted in compliance with the environmental laws and relevant 
regulations as well as with standards and practices generally prevailing in 
India. 
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5.10. Storage chemicals & other Materials: 
260. The materials considered to be hazardous has been anticipated to be stored 

at the site during construction phase are  

 Diesel and lubricating oil 
 Welding gases.  
 Chemicals and additives (PHPA/ Liquipol) 

261. The above materials will be stored as per accepted international safety 
standards. 

5.11. Traffic Control and Management: 
262. Key access routes will be determined prior to commencement site 

preparation or any other major activities requiring movement of heavy 
vehicles and will be considered and discussed with stakeholders, including 
government administration, as part of the consultation process. Liaison with 
the local police and highway authorities in the respective stretches will be 
carried out prior to the movement of any heavy loads. 

263. Other measures for mitigating the impact arising out of access road use are 
as follows: 

 The route of access roads, other infrastructure, refueling stations, service 
stations, etc. to be used for transportation will be selected such that they take 
into account bio-physical and socio-economic considerations. 

 Access routes to be used by traffic will be properly signposted to prevent 
vehicles from leaving the designated routes and ensure that the appropriate 
speed limits are enforced particularly through the residential areas in the 
villages. 

 A traffic halt will be created at an appropriate place on the NH and manned 24 
hours to supervise traffic management and to control the flow of traffic when 
machinery needs to move in or out. 

 Measures to prevent damage to public roads will be taken, to the extent 
feasible. 

 Traffic flows will be timed, wherever practicable, to avoid periods of heavy 
traffic flow along main roads. Movement of project related traffic during night-
time would be restricted to the extent possible. 

 In terms of traffic control, vehicles will be prohibited from reversing 
unattended into the construction base, construction sites or working width 
along the access route. Vehicles carrying heavy equipments will enter and 
exit these areas in a forward direction, as far as possible. 

 Clear signs and signals will be set up where necessary. Where temporary 
traffic signals are required, the details and locations of the signs will be 
discussed with the relevant authorities. The signs will be fixed safely and 
securely to ensure that they do not become detached or dislocated, and will 
be visible and comprehensible by all 

 Access to adjacent commercial and residential properties, especially on NH 
will be maintained and speed limits will be established and enforced for 
vehicles being used for project related transportation over all traffic routes. 

 Speed breakers will be installed on the roads (if necessary), to control the 
speed of vehicles moving on the road. 
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5.12. Socio- economic development 
264. During exploratory phase, there will not be much scope of Socio-economic 

welfare activities. However, a small scale temporary job generation will be 
there for unskilled workers towards road and site preparations and as guards. 

265. Before start of the work, local people will be made aware the project activities 
and HSE policy of the company will be applied. Proper caution boards will be 
displayed at all the project sites prior to commencement of work to inform 
and warn the people around the construction sites. Local unskilled people will 
be hired for site preparation and drilling. There would also be a wider 
economic impact in terms of generating opportunities for secondary 
occupation within and around the complex for a year. There is possibility for 
the establishment of gas based industry. This will lead to overall socio-
economic development of the area in terms of infrastructure facilities. The 
main principles considered for employment and income generation 
opportunities are out lined below: 

 Employment strategy would provide for preferential employment of local 
people. 

 General recruitment procedures will be transparent, public and open to 
all. 

 Recruitment procedures will be publicized in advance. 
 There will be no discrimination on basis of gender, caste or other factors. 

 

5.13. Emergency Preparedness Plan: 
266. Risk management & disaster management plan will be prepared to prevent 

any loss of life and property. 

267. As per industry safety norms, a well-designed and maintained infrastructure 
facility is essential for tracking emergency. The important aspects are 

 Well-equipped Emergency Control Center 
 Safe assembly points 
 Communication facilities  
 Trained & well-defined organizational set up for mitigation 

emergencies 
268. To ascertain proper communication even with the people outside the plant 

boundaries the warning system will be installed. A disaster management 
committee is to be constituted headed by chief of the organization. 

269. Following should be carried out as a part of emergency preparedness. 

a. Periodic mock drill for the emergency response team. 

b. Safety training to all the workers and personnel. 

c. Safety awareness to nearby villagers through training, wall 
writing, leaflets and pamphlets etc. 

d. There shall be crisis Management Plan with updated 
Emergency Action Plan and ready reckon with update address 
& telephone nos. of fire brigade, Ambulance, hospitals, police 
stations etc. 

e. Provision for telecommunication facilities anywhere on the 
ROW for emergency. 
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270. Safety should be given utmost importance during all stages of the project. 

5.13.1.1 Construction/ Drilling: 
271. Safety features in core wells: During drilling operation utmost safety should 

be considered as there is high probability of leakage of natural gas. Also 
during the course of drilling, precaution should be taken so that the ground 
water in and adjoining areas are not contaminated. Proper fence should be 
placed around the wells so as to prevent any man hazard. 

272. Safety features of Dispatch/Receipt Station:Following safety features are 
generally provided. 

• Gas detectors provided at strategic location 
• Heat detector 
• Fire alarm system, Fire water network 
• Portable fire extinguishers 

5.14. Environmental Monitoring:  
273. Ambient air, water and soil quality monitoring is to be carried during ongoing 

project period. The frequency shall be finalized in consultation with Pollution 
Control Board Assam (PCBA).  

5.14.1. Environmental Monitoring Plan  
274. Based on the findings of the Environmental Impact Assessment study, 

various mitigation measures have been proposed. In order to monitor the 
impacts and efficacy of these plans monitoring of various environmental 
attributes have been proposed during and after the completion of the 
management plans. A well defined environmental monitoring programme 
would be employed with trained and qualified staff of Environmental 
Management Cell of the proposed CBM Exploration project to monitor the 
environmental attributes of the area with respect to EMP as well as the 
guidelines of the PCBA/CPCB. Environmental monitoring schedule proposed 
to be adopted by the project authorities is as presented in Table 5.7:  

Table 5.3 Matrix of Environmental Monitoring Plan 
SN Aspect Source of 

Impact 
Monitoring 
Methods and 
Parameters 

Frequency Executing 
Agency 

Monitoring 
Agency 

1.0 Construction Phase  
 

1.1 Local 
Manpower 
Absorption 

Construction 
Works 

Contractor’s report 
No. of people 
working in the 
project 

Monthly Contractor DART 

1.6 Air Quality Transportation 
of construction 
materials 

Survey & 
observations; 
Levels of SO2, 
NOx, P.M.10, 
P.M.2.5, CO, 
HC,VOC 

Monthly DART PCBA 

1.7 Public Health  Dust, Noise, 
Influx of 
labours  

Regular medical 
checkups 

Quarterly Contractors DART 

2.0 Operation 
Phase 

     

2.1 Water Quality 
& Quantity  

Surface & 
Ground water 

Surveys, sample 
collection & field 

Quarterly DART PCBA 
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quality within  
the Project 
Area 

measurement;  

2.2 Effluent Quality Quality of 
effluent 
discharged 
and reused 

Waste water 
Sample collection 
& quality analysis 

Daily 
(Internal); 
Monthly 
(Third Party)

DART PCBA 

2.3 Air Quality Emission from 
utility and 
process 

Air quality 
monitoring at 8-10 
locations within  
(SO2, NOx, P.M.10, 
P.M.2.5, CO, 
HC,VOC,)  

Ambient -
Monthly (24 
hourly);  

DART PCBA 

2.4 Noise Levels Noise levels 
compliance 
with respect to 
industrial 
standards 

Ambient 
Equivalent Sound 
Pressure Levels 
(Leq) at day and 
Night time at 8-10 
locations 

Monthly 
(Third Party) 
and 
fortnightly 
(internal) 

DART PCBA 

2.5 Biological 
Environment 

Greenbelt 
Development 

Survival rate of 
plants and shrubs 

Quarterly DART PCBA 

2.6 Solid Waste 
Management 

Disposal of 
waste 

Tracking of waste 
collection, 
segregation and 
disposal  

Fortnightly DART PCBA 

2.7 Hazardous 
Waste 
Management 

Disposal of 
Hazardous 
Waste 

Tracking of 
hazardous waste 
collection, 
segregation, 
storage and 
disposal 

Fortnightly DART PCBA 
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Table 5.4 Summary of Environmental Management Actions  
Potential Impact Action Responsibility Parameters for Monitoring Timing 

1.1 Ensure that all necessary 
protocols are followed and legal 
requirements implemented: 
a) Ensure that appropriate 

legal requirements have 
been met with regard to land 
occupancy, land ownership 
or usage rights, notice and 
compensation etc;    

b) Establish and clearly 
document land take 
agreements with owners, 
users and state authorities. 

 

dart, Land Acquisition 
coordinators  
 
 
Land Acquisition coordinators 

Check list of action items Pre-deployment of 
topographic survey team 
or site clearance crew. 

1.  Temporary 
acquisition of land for 
2-3 months 

1.2 Mark out site boundaries.  
Ensure that land take  during 
site construction is restricted to 
pre-agreed area 

Dart Contractors  Site boundaries marked After selection of precise 
site location and 
orientation. Prior to onset 
of site clearance.  

2.1 Minimize area extent of 
site clearance, by staying 
within defined boundaries. 

Contractor Supervisor Site boundaries marked Prior to onset of site 
clearance. 

2.2 Stockpile of topsoil 
wherever possible and 
applicable at the periphery 
of site. 

Contractor supervisor Topsoil stockpile in place on 
site edge. 

Site Construction. 
Duration of program up 
until demobilization. 

2.  Soil Erosion  

2.3 Avoid uprooting trees or 
removing undergrowth 
where possible, so as to 
retain land stability. 

Contractor supervisor Trees to be preserved 
identified 

Site clearance. 

3.1  Mark out site boundaries Site manager  Clear boundary markers in 
place. 

Prior to commencement 
of site clearance. 

3.  Habitat 
disturbance  

3.2 Avoid uprooting trees and 
other plants where possible 
so as to facilitate 

Contractor Supervisor Trees to be preserved 
identified 

Duration of programme.  
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Potential Impact Action Responsibility Parameters for Monitoring Timing 
subsequent re-growth. 

3.3 For cleared areas, retain top 
soil in stockpile where 
possible on perimeter of site 
for subsequent re-spreading 
onsite during restoration 

Contractor Supervisor Topsoil stockpile in place on 
site edge. 

Duration of programme 
until Demobilization or 
prior opportunity for 
revegetation of verges. 

3.4 Hunting, fishing and wildlife 
trapping is forbidden.  
Removal or disturbance to 
nesting or breeding birds 
and animals, their eggs or 
young is strictly prohibited. 

Contractor Supervisor  Awareness training Duration programme.  

4.1 Maintain strict inventory of all 
fuel, lubricants and 
chemicals brought to the 
project site. 

 Site manager Up-to-date inventory in place. Duration of programme. 

4.2 All fuels, lubricants and 
chemicals placed in 
controlled storage. 

 

Contractor Supervisor  Periodic checking of Integrity 
of storage area, impervious 
liner;  
 

Duration of programme. 

4.  Fuels, Lubricants 
and Chemicals 
Management 

4.3 All used and unused 
lubricants and chemicals no 
longer required, to be 
stored in a secure paved 
area and disposed to 
authorized recyclers 

Site Manager  Validity of authorization of the 
approved recyclers; 
Manifest and records to be 
maintained; 

Duration of programme. 

5.  Waste and 
Effluent Management  

5.1 Implement Waste 
Management Plan 

 

Site Manager. Comprehensive Waste 
Management Plan in place 
and available at site. 

Prior to site clearance. 
 

6.1 Impervious liners in place for 
fuel, lubricants and 
chemicals storage area. 

Contractor Supervisor Evidence of protective 
measures in place. 
 

Daily throughout duration 
of programme. 

6.   Soil 
Contamination  

6.2 Non - contaminated and 
potentially contaminated 
run-off will be kept separate.  

Site manager Evidence of separate routes 
and effectively working silt 
traps.   

Duration of programme. 
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Potential Impact Action Responsibility Parameters for Monitoring Timing 
Non-contaminated run-off 
will be routed to off-site 
areas via silt traps.  
Potentially contaminated 
surface run-off will be routed 
through oil traps  

7.1   No untreated discharge to 
be made to water 
courses. 

 

Site manager Ensure no untreated effluent 
discharged on land or 
watercourse from site. 

Duration of programme 
with particular emphasis 
during site layout design 
and site construction. 

7. Water quality and 
other aquatic 
impacts. 

7.2 Minimize suspended solids 
loads to watercourses by 
installing appropriate 
surface run-off drainage 
systems (e.g silt traps)  

Contractor Supervisor Surface drainage systems in 
good working order. 
Absence of visible erosion 
and gullies. 
Results from water monitoring 
programme. 

Duration of programme. 

8.1 List of all potential noise / 
vibration generating 
machinery on-site 
identifying age of plant. 

 

Site manager Ensure that all machinery 
setup have acoustic hoods 
and noise dampers in place; 
 
Mapping of noise generating 
equipments noise levels 
before commencement of and 
once during the  operation; 
Check the anti-vibration pads 
/ other measures in place to 
attenuate transmission of 
machinery vibration 

Prior to commencement 
of work by contractors at 
each site. 
 
During operation  

8.2 Equipment maintained in 
good working order. 
Workers near noise source 
provided with noise 
protection equipment (ear 
muffs) 

Contractor Supervisor Written record of maintenance 

for all equipment. 

 
Monitor effective use of 
personnel protective 
equipments 

Prior to commencement 
of work by contractors at 
each   site. 

8.  Noise and 
Vibration (Applies to 
Site preparation) 

8.3 Implement good working Contractor Supervisor No machinery running when Duration of programme. 
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Potential Impact Action Responsibility Parameters for Monitoring Timing 
practices to minimize 
noise. 

not required.  

8.4 Acoustic mufflers in large 
engines (where 
practicable) 

Contractor Supervisor Mufflers in place. Duration of programme. 

9.1 All equipment operated 
within specified design 
parameters (site 
preparation) 

Site manager N/A Duration of programme. 9. Air  Emissions    

9.2 Any dry, dusty materials 
(chemicals, mud etc) shall 
be stored in original 
packings and loose 
storage avoided (wherever 
possible). 

Contractor Supervisor  Absence of stockpiles or open 
containers of dusty material. 

Duration of programme. 

10.1 Site development  should 
avoid  habitat and cultural / 
archaeological centers 

10.2 Adequate dialogue with the 
local population and the 
authority while designing 
compensation packages, 
close monitoring on the 
type of land loss    

Land Acquisition Supervisor  Checklist of action items.  
 
 
 
Continued dialogue with the 
local villagers and other stake 
holders  

At the initial stage of 
project site planning  

10 Socio-Economic 
impacts  

Provide employment generation 
opportunities, where feasible 

Dart, Manager  Project management plan 
should incorporate these 
aspects at the initial planning 
stage  

During site acquisition 
phase 
During the site 
preparatory works 

 

\ 
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Table 5.5 Matrix for EMP 

S. 
No. Activity Impact Mitigation Measure 

A 
Site selection and 
Development     

A1 Site selection for drilling 

There is likely to be slightly increase in noise 
and air pollutants due to vehicular 
movements 

The vehicles should be Pollution under control 
certified and horn should be least used 

Site preparation will include land cutting, 
leveling, pit construction etc. which will result 
in air pollution due to suspended dust 
particles 

Spraying water periodically can substantially 
reduce suspended dust in air 

A2 
Site preparation and 
development 

There will be substantial increase in noise in 
the drilling locations due to use of 
machineries for land cutting and leveling 

Field work should be carried out only in the day 
hours. All the machineries should be well 
serviced and maintained the requisite standard 

During approach road development (around 
10 km), there will be potential adverse effect 
on air due to dust 

Water spray should done continuously to prevent 
dust pollution 

Odour pollution is likely to occur due to 
burning of tar for road preparation 

Work should be carried out in stable atmospheric 
condition so that trans-boundary effect will be 
less 

A3 
Approach road 
development 

Noise level will increase to a certain level 
due to work force, vehicles and machineries 

Directions should be given to contractor for 
maintaining silence and using of those 
machineries and vehicles which have inbuilt 
silencer and up to the standard 

A4 
Construction of makeshift 
temporary camp at sites 

Stay of project staff and labours at temporary 
camps will result in generation of sewage 
and other domestic waste causing water and 
odour pollution 

Proper temporary sewer line and soak pits 
should be constructed so as to prevent water 
pollution. Sewage should be treated before 
discharge to the natural streams 

A5 

Procurement & 
Transportation of rig and 
machineries to the site 

May have adverse effect on air due to 
release of gases from the vehicles 

All vehicles should have inbuilt pollution control 
device to reduce air pollution and provision for 
reduction of noise emissions 

    
Vegetation are likely to be affected while 
hauling the machineries 

Proper care should be taken so that trees and 
shrubs are not affected 
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  Chemical and fuel storage 

Temporary storage of fuel and chemical 
required for drilling may pose soil and water 
pollution due to spillage/ leakage or during 
handling 

Chemicals and fuels should be handled safely 
and carefully so that no spillage leakage occurs. 
Training should be given to those who are in-
charge of storage 

B Drilling and Testing     

Potential adverse effect is likely on air due to 
release of smoke and dust particles from rig, 
accessory machineries and DG sets 

Good quality fuel (HSD) should be used for DG 
sets and stake should be at proper height. The 
machineries should be accessed as per CBM 
requirement and up to standard in terms of 
pollution control 

There will be incremental level in noise due 
to rig and DG set operation 

Noise should be brought under control by 
covering in shields and machineries should have 
silencer. More over noise producing machineries 
should be operated at 500 meter distance from 
the residential areas 

B1 

Operation of rig, DG set 
and associated 
machineries 

Soil and water is probable if any spillage 
occur 

Due monitoring and supervision of the 
machineries should done during operation so 
that there is no spillage. In case it happens it 
should be tackled properly. 

Temporary increase in noise due to vehicular 
transport of drilling mud 

Regular maintenance of machineries should be 
done 

B2 
Preparation, storage and 
usage of drilling mud May cause water and soil pollution 

Proper engineering control during preparation of 
drilling mud 

B3 
Selection of Drilling 
chemicals 

Drilling chemicals to be used are Potassium 
chloride and PHPA which may adverse effect 
on soil and ground water 

Use the chemicals in a scientific  manner as per 
requirement and precautions be taken so that 
ground water and soil is not polluted 

  Temporary increase in noise level 
Preventive maintenance of machinery to be 
undertaken as per manufacturers schedule 

  
Temporary localized deterioration of air 
quality due to increased SPM level 

Dry cement should be handled carefully in an 
enclosed area/ vessel 

  
Preparation of cement 
slurry and casing the well 

Potential contamination of ground water 
aquifers 

Proper engineering controls and methods should 
be to prevent drilling mud and cement slurry into 
underground water aquifer 
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Land use pattern may change  due to drainage 
network or evaporation tank construction and 
dumping of dug soil may cause other unseen 
problems water logging and damage to crops 

Drainage network should be constructed in 
engineered way by proper survey & evaporation tank  
should be made in low lying waste land so that it can 
be used for fishery development and mud should be 
disposed in waste land so that it can be used as a 
resource 

B4 

Construction of evaporation 
tank and drainage network to 
dispose sewage/ waste water Temporary acquisition of land from the owner 

Compensation to the land owner should be given 
for acquiring period 

C Chemical and fuel storage 

Temporary storage of fuel and chemical 
required for drilling may pose soil and water 
pollution due to spillage/ leakage or during 
handling 

Chemicals and fuels should be handled safely 
and carefully so that no spillage leakage occurs. 
Training should be given to those who are in-
charge of storage 

May have adverse effect on soil and water 
due to potentially hazardous substances 

Drill cutting should be disposed off properly as 
per PCB norms and locations given to them by 
the authority 

D 

Drill cuttings and mud 
produced during operation 
and its disposal 

Noise pollution may occur during disposal 
activity 

Proper conditioned and noise pollution certified 
vehicles should be operated 

E 
Testing and flaring of 
natural gas 

Flaring of natural gas will cause air and noise 
pollution due to release of particulates and 
little SOx or NOx 

Proper control should be there so that gas burns 
completely and flaring should be at a far 
distance from the habitation 

F  Water consumption 

Water requirement for the project is around 
12-14 KLD which will be extracted from 
underground which will lower ground water 
table. Due to high mineral content like iron, 
arsenic it may cause threat to insects, plants 
and animals 

Certain amount of fresh water may be taken 
from river and rest from the ground water. The 
water can be reused or recycled during the 
process 

  

Sourcing and transport of 
work force and materials 
(equipments, chemicals, 
fuels) 

May have impact in the local environment 
due to noise pollution and air pollution 

Work should be carried out in day time and 
pollution under control vehicles be allowed to 
transport work force and materials 

G 
Decommissioning and 
closure     

Temporary deterioration of ambient noise 
quality resulting in discomfort 

All noise generating activities should be 
restricted to day time G1 

Dismantling of rig and 
associated machineries 

Temporary visual impacts wastage should be stored in designated places 
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Contamination of soil resulting in loss of top 
soil and deterioration of surface as ground 
water quality 

Spent oil should be recycled as far as possible 
and rest to be disposed properly as per PCBA 
norms 

Temporary  deterioration of air quality due to 
release of gaseous pollutants from the 
vehicles 

Preventive maintenance of vehicles to be 
undertaken as and when required 

G2 
Transportation of drilling 
facilities 

There will be rise in noise level due to 
vehicular movement 

All vehicular movements for hauling the material 
and equipments to be undertaken only in the day 
time 

Result in air pollution due to dust during 
Water should be sprinkled periodically to prevent 
dust 

Noise pollution if work is carried out by 
machines 

Site should be restored manually as far as 
possible and using those machines which are in 
good working condition 

G3 Restoration of land 
Contamination of water may take place if 
restoration work is carried out in rainy period 

No excavation/ leveling work of soil be carried 
out in rain day or season 
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6. RISK ASSESSMENT  
6.1. Introduction 

275. Risk is defined as the combination of the expected frequency and 
consequence of accidents that could occur as a result of an activity. Risk 
assessment is a formal process of increasing one understands of the risk 
associated with an activity, say, due to accidental release of natural gas from 
a pressurized pipeline.  

276. The process of risk assessment includes answering three questions: 

 What can go wrong? 

 How likely is it? 

 What are the impacts? 

 

277. The process of risk assessment has been depicted in the Figure 6.1. 

 

 
 

Figure 6.1 Risk Assessment Process 
278. Qualitative answers to one or more of the above aspects are often sufficient 

for making good decisions about the allocation of resources for safety 
improvements. Actually risk assessment is one tool to identify hazards at 
industrial site and take engineering and managerial steps to mitigate the 
same. 

279. For any potentially hazardous installation, identification of hazards, their 
consequences impacts and risk associated with them are the working steps 
for the risk assessment study. As per the MS&IHC Rules 1989 as amended 
in 2000 under Environment (Protection) Act, 1986, an occupier of an existing 
industrial plant shall have to identify the major accident hazards and to take 
adequate steps to prevent major accidents; occupier shall provide to the 
persons working on the site with the information, training and equipment 
including antidotes necessary to ensure their safety. The factories Act 1948 
specifies the general duties of occupier such as to ensure the health, safety 
and welfare of all workers while they are at work in the factory and to 
maintain all places of work in the factory in condition that is safe and without 
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risk to health. A code on hazard identification and risk assessment has been 
made by the Govt. of India for risk assessment study (IS:15656). 

6.2. Basis of present study 
280. The present study is based upon the field survey conducted on the stretch 

and data obtained from numerous published sources. The major limitation of 
all these data is that they are for developed countries. The absence of root 
data pertaining to our cases has prevented near ideal calculation of the risk. 
Nevertheless, the probability and frequencies used in the report still holds 
good for similar scenarios and hence used without any modification or 
correction factor. IS: 15656 have been followed for the study. 

281. The broad risk assessment methodology for evaluating and assessing risks 
during drilling of CBM gas are: 

• Identification of hazards arising from storage and process. 
• Establish failure frequencies for scenarios 
• Perform Consequence Analysis 
• Assess the vulnerability 
• Provide Risk Reduction Strategies including emergency 

plans 
 
6.2.1. Step 1: Identification of hazards 

282. The first step is to identify the workplace hazards, if any of the risk are 
relatively minor and /or the hazard can be easily controlled, the activity can 
be attended automatically straight way. That is, it may not be necessary to 
work through the assessment method. All other risk must be assessed using 
a method such as the one presented in step 2.  

 

6.2.2. Step 2: Assessing the Risks that may result because of the hazards 
283. The second step is to work out which hazards need attention first. The risk 

associated with each hazard must be assessed. The method of assessing 
risk is as follows. 

 

6.3. Risk Assessment method: 
284. For each of the risks: 

 Estimate the likelihood of an incident occurring at the workplace, bearing 
in mind existing control measures. Using the descriptive scale in the risk 
priority chart (below), nominate the likelihood of an incident occurring at 
the workplace. 

 Estimate the consequences of an incident occurring at the workplace, 
bearing in mind existing control measures using the descriptive scale in 
the risk priority chart, nominate the consequences and the incident 
occurring at the workplace. 

 Determine the “risk score” by plotting consequences and likelihood 
estimates on the risk priority chart. Using the scores obtained for the risks; 
develop a prioritized list of workplace risks requiring risks. 
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6.3.1. Risk Priority Chart 
 

6.3.1.1 Risk Assessment Mathematical Model: 

285. For quantifications of the risk the following mathematical models are used: 

Table 6.1 Severity Factor: - (S) 
 No Impact Upon persons, environment or property 
1 Minimal impact   First aid, minor equipment damage 
2 Moderate impact   Non lost time accidents (LTA), damage require 

outside help or minor delay 
3 Serious impact   LTA or serious injuries possible, damage 

/suspension of 
operations 
 

4 Major impact   Life threatening , major equipment or 
operational damage, 

5 Catastrophic impact   Loss of person(s), severe structural or 
environmental damage 
 

 

Table 6.2 Probability Factor: - (P) 

0 Zero possibility  Upon persons, environment or property 
1 < 1 every 10,000 operations   1 every 10 years operating 

 
2 < 1 every 10,00 operations   1 every operating years 

 
3 < 10 every 10,00 operations 

 
1 every month operating 
 

4 < 10 every 100 operations 
 

1 every week operating 
 

5 Incident most likely will 
happen   

1 every day operating 
 

Risk = S × P (Severity × Probability) 
 

6.3.2. Risk Score: 
 

5 0 5 10 15 20 25 
4 0 4 8 12 16 20 
3 0 3 6 9 12 15 
2 0 2 4 6 8 10 
1 0 1 2 3 4 5 
0 0 0 0 0 0 0 

SEV
ER

ITY 

 0 1 2 3 4 5 
 PROBABILITY 
 

6.3.3. Risk Level 
 

Risk Level Consequences 
Low risk (<6) : L  • Potential hazardous daily or routine task 
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• Regarded as acceptable with current control 
measures 

• Use tool box task 
 

Moderate risk (8-12) (M)   Hazardous non routine tasks 
•  High loss of potential 
•  Control measures are required to reduce the risk 
•  Permit to work and operating procedure 

Significant risk (> 15) (H)   • Potential disastrous or catastrophic operations 
•  Operations must be altered 
•  Significant safety control 
 

 

6.3.3.1 STEP 3: DECIDING ON CONTROL MEASURES 

286. In the workplace occupational health and safety risk management process 
involves deciding on control measures to manage exposure to identified 
risks. 

 

6.3.3.2 Control Priorities 

287. The control measures selected should: 

 Adequately control exposure to the risk. 
 Not create another hazard; and 
 Allow workers to do their work without undue discomfort or 

distress. 

6.3.3.3 Step 4: IMPLEMENTING CONTROL MEASURES 

288. Involves implementing selected control measures at the work place this 
means undertaking those activities necessary to allow the measures to 
function or operate effectively. Implementing control measures involves: 

• Developing work procedures. 
• Communication. 
• Providing training and instruction. 
• Supervision. 
• Maintenance. 

 

6.3.3.4 Step 5: MONITOR AND REVIEW 

289. The final step in the risk management process is to monitor and review the 
effectiveness of measures .For this step, it can be useful to ask question to 
determine whether chosen control measures have been implemented 
planned; chosen control measures are working etc. 

 

6.4. Hazard Identification  
290. Hazard identification is one tool by which hazards associated with a chemical 

can be properly identified for further assessment and more importantly 
adequate safety measures can be adopted to screen off personnel from 
exposure to the same.  
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291. The following main hazards may exist in the plant under the situations are 
shown in Table 6.3. 

Table 6.3 Hazards and Potential hazardous locations 

Hazards Potential Hazardous Locations 
Fire & explosions (due to inflammable / 
combustible materials) 
 

Gas Conditioning skid area, 
 

High temperature and pressure.  
 

Gas Engine, Generator Area 

Toxic and corrosive chemicals Not Applicable 
 

Toxic and poisonous gases and dust 
 

Not Applicable 

Electricity (Receiving / Distribution). Entire area specifically generator 
section, distribution, control rooms, 
switchyard 
 

Disposal of wastes 
Work at heights 
Non-working of safety devices, inter 
locks, failure of high RPM machineries. 
 

� Spent oils 
� Stack and Radiators 
� Gas engine & generator section 
 

Hazards during heavy equipment 
handling (Crane, etc.) 
 

Gas engine, Generator,, Pump House 
 

Road accidents Receipt and dispatch section, loading 
/unloading, gantry 
 

 

6.5. Hazard associated with CBM GAS  
6.5.1. Properties of CBM Gas 
 

292. The major component of CBM gas is methane. Methane is a chemical 
compound with the formula CH4. It is the simplest alkane, and the principal 
component of CBM gas. Methane's bond angles are 109.5 degrees (Figure 
1). Burning methane in the presence of oxygen produces carbon dioxide and 
water. The relative abundance of methane makes it an attractive fuel. 

 

 
Figure 6.2 Structure of Methane  
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293. Methane is important for electrical generation by burning it as a fuel in a gas 
engine compared to other hydrocarbon fuels, burning methane produces less 
carbon dioxide for each unit of heat released. At about 891 kJ/mol, methane's 
heat of combustion is lower than any other hydrocarbon but the ratio of the 
heat of combustion (891 kJ/mol) to the molecular mass (16.0 g/mol) shows 
that methane, being the simplest hydrocarbon, produces more heat per mass 
unit (55.7 kJ/g) than other complex hydrocarbons. The basic features of CBM 
gas/methane are shown in Table 2 and for details; an MSDS has been 
attached in Annexure VI. 

Table 6.4 Basic features of CBM gas /Methane 

CBM gas 
Molecular formula  
 

CH4 

Molar mass  16.042 g/mol 
 

Appearance Colorless gas 
 

Density  0.717 kg/m3 (gas, 0 °C) 
415 kg/m3 (liquid) 
 

Melting point  
 

-182.5 °C, 91 K, -297 °F 

Boiling point  
 

-161.6 °C, 112 K, -259 °F 

Solubility in water 35 mg/L (17 °C) 
 

  
NFPA 704 
 

 
4 (Health) 
1 (Fire) 
0 (Reactive) 
 

Flash point  
 

-188 °C 

Explosive limits  
 

5 – 15% 

 
6.5.2. Fire/explosion associated with CBM gas 

294. CBM gas (methane plus higher hydrocarbons with traces of carbon dioxide) 
always produced at a low pressure has not been known to explode on its 
own, but ignition can take place, if there is source of ignition and sufficient air 
is present. The scenario could occur, when the gas concentration is within 
the explosive limits of 4 to 15 percent relative to the air and gas comes in 
contact with an ignition source. CBM gas is non-toxic and cannot cause 
sickness; unless the gas is in such high concentrations that oxygen supply is 
cut off. This can take place in a very confined place without any ventilation. 
CBM gas being lighter than air would disperse freely in windy conditions, 
lowering the risk of any accident. 
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295. CBM gas pipeline breaks can result in explosions and fires that can impact 
on human health and safety. The magnitude of this impact differs. There are 
some areas in which the impact of a pipe break will be more significant than it 
would be in others due to concentrations of people near the pipeline and who 
thus could be affected.  

 

6.6. Consequence and Risk Analysis during the drilling process 
296. Likely dangers associated during drilling have been assessed through 

consequence analysis of various loss scenarios. Identification of hazards, its 
consequences, risk involved and also the control measures have been 
shown in Annexure 4  

6.7. Disaster Management Plan: On-Site & Off-Site  
6.7.1. Objective 

297. Disaster Management Plan of any installation covers both on-site and off-site 
emergency plan. The Emergency Plan is aimed to ensure safety of life, 
protection of environment, protection of installation, restoration of production 
and salvage operation in the same order of priorities. The objective of the 
emergency plan is to make use of the combined resources of the plant and 
the outside service to achieve the following: 

 Early detection of an emergency and careful planning 
 Availability of resources for handling emergencies 
 Safeguard the personnel located in the premises 
 Minimize damage to property and environment 
 Organize rescue and treatment of affected persons 
 Initially contain and ultimately bring the incident under control 
 Identify any casualties 
 Provide authoritative information to the news media 
 Secure the safe rehabilitation of affected persons 
 The command, co-ordination and response organization 

structure along with efficient trained personnel 
 Regular review and updating of the DMP 
 Preserve relevant records and equipment for the subsequent 

enquiry into the cause and circumstances of emergency. 
 
6.7.2. Specific Emergencies Anticipated and their possible Mitigation Measures 

6.7.2.1  Rupture of CBM Gas Pipeline 

298. CBM gas consists of over 90% methane and with minor amount of ethane, 
CO2, , nitrogen and rarely H2S. Leakage of gas may cause substantial 
explosion damage. The hazard from a gas under pressure is normally much 
less in terms of the amount of material stored but the physical energy 
released if a confined explosion occurs at high pressure is envisaged. 

299. Safety Equipment 

� Gas detection system 
� Deflagration characteristic of CBM Gas 
� Explosion control system 
� Safety valves 
� Remotely operated pneumatic control valves. 
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6.7.2.2 Gas Engine Hazard 

300. Gas engine is associated with fire and explosion hazard due to sudden 
generation of pressure or temperature that leads to damage, injury and 
death. Temperature and pressure are closely related and when flammable or 
combustible mixture is present in process equipment, the consequences are 
worse.  

301. Safety Measures 

 Installation of automatic speed governor including automatic 
shutdown, high exhaust and cylinder temperature or low lube oil 
pressure level or alarm has to be installed. 

 Explosion suppression system with detector technique and 
suppressant. 

 Means of shutting off the fuel supply. 
 Starting sequence of engine should include a purge cycle 

adequate to ensure a non-flammable atmospheric in the engine 
and exhaust system prior to ignition. 

 Piping, valves and fitting should be metallic and be in accordance 
with NFPA-30. (Flammable & combustible liquid code) 

 
6.7.2.3 Fire and Explosion 

302. Fire consequences can be devastating, since they involve huge quantities of 
fuel either stored or in dynamic inventory in pipelines or in nearby areas. 
Toxic releases can affect persons working. Preliminary Hazard Analysis has 
provided a basis for consequence estimation. Estimation can be made with 
the use of various pool fires, tank fire consequence calculations. During the 
study of Risk Assessment, the nature of damages is worked out and 
probability of occurrence of such hazards is also drawn up. 

303. The aim of DMP is to introduce the pragmatic guidelines for safe storage and 
warehousing of hazardous/ combustible materials, thus protecting human 
health and environment. The following mitigating measures should be 
adopted: 

 Eliminate all sources of ignition. However, it is difficult to ascertain all 
the sources of ignition, especially if there are any moving parts. Foam 
type extinguishers are recommended. 

 All emergency and safety related equipment must be frequently and 
regularly checked and maintained to ensure that their condition is 
satisfactory.  

 Records should be kept of all checks and maintenance carried out on 
this equipment. 

 The necessary first-aid equipment should include emergency showers 
and eye wash facilities. 

 The fire fighting media should be selected according to their mode of 
action and their use in combating or preventing the spread of fire. It 
may be water, dry chemical powder, carbon dioxide. 

 Extinguishers should be fitted with means to provide visual indications 
that the unit has partially or wholly been discharged. 

 A fire detection alarm system shall be provided in the electrical room. 
 
 
 
 



EIA, EMP & Risk Assessment Studies in CBM Block AS-CBM-2008-IV 
For Dart Energy (AS) Pte. Ltd.  

 

Prepared by: En-Geo Consultancy & Research Centre, Guwahati- 1 6-123

6.7.3. Key persons and organizational structure for Emergency Response 
Organization 

 

304. The scope of the present project is limited to exploration work by drilling core 
hole & testwells. The main aim is to collect samples from these testing wells 
and task will be limited to a period of 2-3months only. Project Manager would 
lead initial response organization in an emergency condition. Upon the 
detection of an emergency condition, the Project Manager assesses the 
condition and if an Emergency Action Level Exceeded, classifies the 
emergency. Then he will inform the Safety Officer and Fire Officer for 
correctness measures.  

305. There will be three key people for emergency response during the 
exploration work. They are – 

 One Project Manager  
 One Safety Manager 
 One Fire Officer  

 

6.7.4. Roles and responsibilities of key persons 
 

306. Project Manager would coordinate the response action. However, if the 
emergency escalates and the emergency response organization begins to be 
deployed, then safety & Fire officer will be intimated for corrective measures. 
Both the officer will act unitedly depending upon the level and mode of 
emergency. Both will 

 Analyze the emergency and decide on the emergency level 
warning  

 Direct, coordinate & supervise the emergency response activities 
 Ensure onsite and offsite personnel protection, safety and 

accountability  
 Ensure that the casualties if any are given medical attention and 

that the relatives are informed of necessary 
 Arrange for relief of personnel when emergency is prolonged 
 Liaison with fire and police officials and other statutory bodies and 

advise them of all likely effects of the incident outside the facility 
premises (if any) 

 Regulate the traffic movement within the facility 
 Ensure preservation of emergency by sounding of “All Clear” 

siren, which will be a continuous & long siren for one minute  
 

6.7.4.1 Fire and Safety Operations (Fire & Safety Officer) 

307. This fire and rescue operation team should be typically composed of 
personnel from the different facility departments. The team should have basic 
training in the handling of various types of emergencies. Fire is the most 
common hazard in the facility. The team members should be capable of 
recognizing different types of fires and the appropriate extinguishing agent for 
fighting these fires. They should also be able to handle the available 
firefighting equipment including hoses, nozzles, portable extinguishers and 
fixed fire fighting units. 
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308. The fire and rescue team leader (Fire & Safety Officer) should report directly 
to the Project Manager and make important decision regarding the response 
to the particular emergency. 

309. The duties of the fire and rescue team leader include: 

 Overall in-charge of the fire fighting operations. 
 Inform the Main Controller if external fire tender / firefighting 

equipment /materials /Mutual Aid are required. 
 Maintaining adequate supplies for firefighting equipment and facilities. 

 

6.7.4.2 Personnel of the Affected Area 

310. They will: 

 Continue to handle the emergency as per the laid down 
procedures and as guided by the Incident Controller. 

 Avoid crowding of the affected area by unwanted personnel. 
 Stop all non-essential work / unwanted operations. 
 Remove unwanted persons from the area to a “Safe Assembly 

Points / area” (which should be marked on the site plan). 
 
6.7.5. Declaration and Termination of Emergency 
 

311. The Project Manager will make the declaration of On-site or Off-site 
emergency. Sirens will be used for annunciation of facility emergency as 
indicated in the document. The notification for start and termination of the 
emergency will be sent to: 

 District Magistrate 
 Nearby industries, if any 
 Police Superintendent of the area 

312. The message will include the following: 

 Identification of the emergency e.g. fire, explosion, etc. 
 Date and time of the accident. 
 Details concerning accident/emergency and probable affected 

areas. 
 Type of the accident 

 
6.7.6. Recovery, Facility Re-entry and Restoration of services 
 

313. The recovery and re-entry phase will begin after the declaration of 
termination of emergency. The Project Manager would make this 
determination. The recovery plan should be flexible enough to adapt to 
existing conditions. Not all of the conditions that may be encountered in an 
emergency can be anticipated in advance. Detailed plans and procedures for 
recovery operations should be prepared at the time they are needed. 

314. The Re-entry Team under the leadership of the Project Manager should 
perform re-entry operations. The team will consist of personnel 
knowledgeable in procedures and facility layout. In the Re-entry planning 
process, the team will gather available information on the nature of the 
emergency and its present status by method such as discussions with the 
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operations personnel on-shift. Necessary protective clothing and equipment 
should be available for the team before re-entry is authorized. 

315. Specific procedures for recovering from an emergency and re-entering the 
facility can hardly be provided, since they will have to be determined on a 
case-by-case basis. Depending on the type of accident and the severity of 
the damage suffered. However, provision should be made for the following: 

 Organizing a re-entry team. 
 Inspecting the damaged area. 
 Declaring the emergency concluded and making the “all clear” 

known to the facility employees and the community. 
 Deciding which employees should report to work and notifying 

them. 
 Beginning an investigation into the causes of the emergency. 
 Assessing the damage to the facility. 
 Transferring necessary operations to alternative locations. 
 Decontaminating the damaged area. 
 Restoring services to the damaged area. 
 Clearing up the debris. 
 Salvaging material and equipment affected by the emergency. 
 Restoring the parts of the facility affected by the emergency. 
 Determining responsibilities and instituting possible insurance 

and damage claims 

6.7.7. Off-site Emergency plan 
 

316. Depending on the type and severity of emergency, the Project Manager 
should notify the appropriate external agencies. The major emergencies 
should be notified to: 

 Law enforcement departments – Factory Inspectorate, 
Pollution Control Board, 

 Police station. 
 Fire departments and other response teams – Fire Brigade 
 Hospital and emergency medical services 
 Ambulance services 
 Local Government officials 
 Local environmental agencies 

 
6.7.8. Making the Emergency known to General Public 
 

317. In a situation where the public can be affected by the accident, two possible 
courses of action can be taken - evacuation or sheltering inside buildings and 
houses. Whichever action is decided upon, the public must be informed of it. 
This can be quite a challenging task, to the point of becoming nearly 
impossible if an effective communication procedure is not already in place. 

318. Siren system can only be effective if the public is already aware of what 
actions to take if the alarm is sounded. The content of the messages should 
be as brief and clear as possible, and provide information on the action to be 
taken. In addition, the public should be asked to refrain from using the 
telephone (to minimize the potential for line overload), and to notify neighbors 
of the emergency (again, without using the phone). Should evacuation be 
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recommended, the messages should inform the public of where the 
designated relocation areas are, and the evacuation routes to follow. 

 
6.7.9. Training and Education 

319. Regular training will be provided to all personnel who have a role in planning 
and operational response to an emergency. The main goal of training for 
emergencies is to enable the participants to understand their roles in the 
response organization, is the tasks associated with each position and the 
procedures for maintaining effective communications with other response 
functions and individuals. The training objectives are: 

 To familiarize personnel with the contents and manner of 
implementation of the DMP and its procedures. 

 To train personnel in the performance of the specific duties 
assigned to them in the DMP and in the applicable 
implementing procedures. 

 To keep personnel informed of any changes in the DMP and 
the implementing procedures. 

 To maintain a high degree of preparedness at all levels of the 
Emergency Response Organization. 

 Train new personnel who have moved within the facility 
organization. 

 Test the validity, effectiveness, timing and content of DMP 
 Update and modify the plan on the basis of experience 

acquired through exercises and drills. 
 

6.7.10. Mock Drills 
320. There are two types of mock drills recommended in disaster management 

plan- full Mock drill (to be conducted at least once in 6 months) and Disaster 
Management Efficiency Drill (to be conducted at least once in 3 months).  

6.7.10.1 Full Mock Drill 

321. This shall be conducted with plant head as Chairman: Head of O&M as head 
of the Operation, Maintenance, Medical, personnel, fire/CISF, Auto base and 
materials as members and head of safety as convener and it shall test the 
following: 

 Functioning of emergency control center, very specifically availability 
of all facilities etc as mentioned in the plan and its functional 
healthiness. 

 To evaluate communication of the Disaster plan to all segments of 
employees, to familiarize them about their responsibilities in case of 
any disaster including evaluation of behavior of the employees and 
other. 

 To ensure that all facilities as required under the plan from within or 
from nearby industries /aid center under mutual assistance scheme or 
otherwise are available. 

 To ensure that the necessities under material assistance scheme is 
properly documented and the concerned employees are fully aware in 
this regard. 

 To ensure that employees are full aware to fight any emergency like 
sealing of chlorine leakage, fire fighting other such cause. 
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6.7.10.2 Disaster Management Efficacy Drill 

322. This shall be conducted with head of (O&M) as chairman and heads of 
personnel, Communication, Security and Medical as Members and Head of 
safety as convener and it shall test the following: 

323. All employees are trained about their responsibilities / duties. They all are 
aware 

 About evacuation routes, direction of evacuation of equipments to 
be used during evacuation or the method of evacuation. 

 All employees are fully trained to rescue their colleagues, who are 
effected due to cause of disaster. In case they are unable to 
rescue their colleagues, they should know to whom they have to 
inform about such persons. 

 All employees are fully trained in first aid use of desired 
equipments including breathing apparatus First Aid box etc. are 
available at the desired location. 

 All warning alarms are functional. Public Address system is in 
healthy condition. 

 All telephone lines/ communication systems are provided in 
control rooms and there is no removal of the facilities (as 
prescribed) for the control rooms. 

 It is very clear amongst the concerned managers who shall call for 
assistance under mutual aid scheme or the facilities from within. 

 It is clear at the plant, who shall declare emergency. 
 It is clear at the plant, who shall inform the district authorities, 

State authorities  and corporate center. 
 The disaster management plan shall be periodically revised based 

on experiences gained from the mock drill. 
 

6.7.11. Emergency Response Plan Review 
324. The Emergency Response Plan and associated implementing procedures 

should be reviewed to ensure compliance with relevant regulations and 
applicable state and local emergency plans and written agreements with 
mutual aid agencies also. 

325. The DMP should be reviewed under the direction of the Plant-In-charge that 
should encompass the plan, response procedures, equipment, training, drills 
and interfaces with local emergency management agencies. The need for 
changes is based upon the following aspects: 

 Written evaluations of drills and exercises which identify deficiencies 
or more desirable methods, procedures, or organizations 

 Changes in key personnel involved in the organization 
 Changes in the facility organization structure 
 Changes in state regulations 
 Modifications to the facility which could affect emergency planning 
 Recommendations received from other organizations and state 

agencies. 

 




