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Executive Summary

1. Introduction

Petroleum exploration activities have been going on in Assam and other states of the
northeastern region for a long time. In fact, oil exploration in India commenced with the
discovery of Digboi oilfield more than 100 years ago when an oil well was drilled on oil
seepage in the exposed anticline associated with the Naga thrust. Many national and
international oil companies are presently engaged in oil exploration in Upper Assam and
Arunachal Pradesh area.

Oil India Limited (OIL), a Govt. of India Enterprise, is engaged in exploration,
production and transportation of hydrocarbons in the northeastern part of the country for
last several decades. OIL is now planning to carry out exploratory drilling at the
locations, MSC and MSD, in Jonai subdivision, on the north bank of the Brahmaputra
River.

Jonal is the easternmost sub-division of Dhemaji District of Assam, about 554 km
away from the state capital, Guwahati. Covering a total Geographical area of 1111.81 sq
km, it is bound by Arunacha Pradesh in the north, Lali and Brahmaputra River in the
south, Sipiya River and Sadiya Subdivision of Tinsukia district in the east and Simen
River in the west. The Head Quarter is located at 95.160 E and 27.770 N. The Sub-
division comprises of just one Development Block, Murkong Selek Tribal Development
Block, one Revenue Circle, Jonai Revenue Circle and 15 Gaon Panchayats. The whole
subdivision is classified asrural and as such, agriculture occupies the principal position in
the whole of the sub-division. Jonai is home to various indigenous tribes like Mising,
Sonowal Kachari, Bodo Kachari, Deori and Laloong. Other tribes e.g. Ahom, Rabha, Tai-
Khamti, Konch, Keot, Koiborta, Brahman, Kayastha, Kalita, etc., also inhabit the study
area

The Dhemaji district is in a strategic location where steep slope of Eastern Himalayas
abruptly drop forming a narrow valley, which widens towards the western side.
Numerous drainage systems originating from the hills of Arunachal Pradesh flow through
this narrow valley ending at the mighty river Brahmaputra. Three mighty rivers i.e.
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Dihing, Dibang and Lohit, flowing from their hilly course to the valley, make their
confluence to form the mighty Brahmaputra and exert tremendous impact of peak runoff
at the eastern most corner of Dhemaji district, making the district vulnerable to annual
flooding.

This Report documents the results of a Rapid Environmental Impact Assessment
(REIA) study in the designated area and its immediate surroundings. The study was
conducted during October-December 2007 by a multidisciplinary team from Gauhati
University, Assam.

The EIA study covers the environmental components such as Land use pattern,
Ambient Air Quality and Meteorological situation, Water quality, (surface and ground
water), Soil quality, Ambient sound level, Terrestrial ecology, Demography, socio-
economic and health scenario existing in the area in order to evaluate the impacts of the
proposed seismic survey: The major objectives of the study are (i) to determine the
baseline situation relating to different aspects of the environment, human beings and local
communities, the flora and fauna, the aguatic life, etc., (ii) to establish the likely
consequences of seismic data acquisition including the likely environmental damages
and hazards associated with the proposed drilling activities, (iii) to suggest measures and
alternatives for mitigating and minimizing the environmental damages and the hazards,
and (iv) to prepare a detailed Environmental Management Plan (EMP) including an

Environmental Monitoring Plan.

2. The Proposed Drilling Programme

This chapter gives the details of the proposed drilling programme including the
methodology to be adopted. Oil has proposed to carry out drilling at two locations of
MSC (X-3251236, Y-1119720) and MSD (X-3259037, Y-1121300) in Jonai sub-division
from October 2008 and March 2009 respectively. The expected well depth is about 4600
m with an estimated drilling period of 90 days for each well, to be followed by a well
testing period of 15 days. Water-based drilling mud only will be used in the process and
the anticipated cuttings volume is 1500 cu. m. The exploration well is proposed to be
drilled using a Conventional Land Rig (Electric) equipped with a Top Drive System.
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On completion of activities, the well is proposed to be diverted to the Oil Collecting
Station for production (if the well evaluations indicate commercial quantities of
hydrocarbons) or will be killed and permanently abandoned. In the event of a decision to
suspend the well, it will be filled with a brine solution containing very small quantities of
inhibitors to protect the well. The well will be sealed with cement plugs and some of the
wellhead equipment will be left on the surface. If the well is abandoned it will be sealed
with a series of cement plugs, all the wellhead equipment will be removed, leaving the
surface clear of any debris and the site will be restored to its natura state to the extent

possible.

3. Existing Environment

The baseline data collection for the existing environment was carried out after the rainy
Season was over, i.e. in the months of October, November, and December 2007.

The study areais part of the Brahmaputra floodplain with a very gentle gradient from
north to south. Average elevation is within 120 m of the mean sea level (msl). A number
of south flowing rivers viz., Leko, Jonai Korong, Raiang, Rajakona and Barnesuti from
east to west drain the area before deboucing into the Brahmaputra which marks the
southern boundary of the area. Because of its proximity to the Brahmaputra and a number
of active channel belts, the project area is characterized by typical floodplain
geomorphology.

Satellite images viz., IRS LISS 3 and Landsat ETM+ together with Survey of India
topomaps in the scale of 1:50000 were used as the primary data source for geospatial
study. A total of nine landuse/landcover classes have been demarcated in the study area
following Level 111 classification. Large sandy wastelands (~18% of the total area) have
developed mainly in the area adjacent to the Brahmaputra. The exposed part of side bars
and channel bars and dried up channel beds constitute this category of land cover. The
rivers bring heavy loads of sediment from Arunachal Himalayas catchment during flash
flood and normal over the bank floods which is left behind after the flood thus forming
large sand sheets in adjacent areas. In the Dhemaji district the rivers like the ‘Gai’ are
having very shallow channel and thus reduced carrying capacity. This induces frequent
overtopping and sand dispersal. Outside the sandy wasteland, the fertile alluvial soil is
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extensively used for agriculture, mostly to grow one crop (paddy) during the kharif
season. Many floodplain areas and areas under kharif crop are further used for growing
rabi crop viz., mustard, sunflower and seasonal vegetables. The agricultura land
including both kharif and rabi, constitute the dominant category of land use covering as
much as ~37 % of the total area. Active river channels forming the perennial water body
together with the numerous wetlands (‘beels and ponds) form a maor landcover
category. Active channels of the Brahmaputra and its tributaries flowing into it cover
about 5 % of the total project area. The consistently shifting nature of the Brahmaputra
River and consequent bank migration has resulted in large wetlands along the active
floodplain towards south. These areas (~16%) are perennially waterlogged and not much
in use except for fishing. Forest cover, both dense and oper/degraded type together,
forms just above 4 % mainly found in the eastern sector which includes part of the
‘Pobha reserve forest. The land use for settlement is mostly confined to the ‘rural
settlement’ (built up-rural) category congtituting about 19 % of the total area and
scattered along the road networks.

The climate of the study area is humid and tropical. A hot and humid pre-monsoon
from March to mid May, a prolonged southwest monsoon or rainy season from mid May
to September, a pleasant post-monsoon or retreating monsoon from October to November
and a cold pleasant winter from December to February are the characteristics of the
genera climate. December and January are the coldest months in the study area, but the
minimum temperature rarely goes down to single digit. These were also the driest months
along with November.

The ambient air quality data with respect to TSPM, RSPM, SO2, NOx, CO and HC
show that the results conform to the National Ambient Air Quality standards and
therefore, they reflect the stress-free conditions of the ambient air in all the locations.
Surface water and groundwater samples from 15 and 8 sources respectively do not show
any significant chemical contamination. However, the surface water is biologically
contaminated and the groundwater is having higher content of fluoride at several sites.
The surface water is also rich in nutrients (phosphate and nitrate), indicating inflow of
animal wastes and other nutrient-rich wastes. The groundwater is also characterized by
high dissolved solid load.
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Soil at 12 sites in the study area was analyzed for 28 physical and chemical
properties. The soil pH was mostly alkaline (> 7.0) except in one or two locations. The
soil is sandy in texture with considerable amount of clay but very little silt. The soil
generally possesses good water-holding capacity and all the samples are rich in NPK
nutrients. The soil has large chloride content and all the sites show soil with high metal
content, particularly iron and manganese. The soil contains some amount of oil and
grease content. Among the heavy metals, the soil contains large amounts of Pb and Cd.

Floral Survey was carried out in selected areas of Jona District at 8 different sites.
All the different types of plant species are enlisted. The plants showed healthy growth
during the survey. Productivity of the different types of crops including has been affected
by regularly visiting floods. Diseases of plants, including crop plants are rarely noticed.
Mixed evergreen forests characterize the natural vegetation of the area and are typical of
the low-lying floodplains along the River Brahmaputra. Most of these forests have been
converted into human uses. The remnant patches—mostly in small-protected areas
indicate that these forests are characterized by Syzygium, Cinnamomum, Artocarpus,
Terminalia spp. Tetrameles spp. and Stereospermum spp. These forests also contain
several Deccan elements, indicative of the geological origin of the region. The alluvial
grasslands along the Himalayan foothill valleys are among the tallest in the world.
Characteristic species in these highly productive grasslands include Saccharum
spontaneum, Phragmites karka, Arundo donax, |mperata cylindrica, Erianthus ravaneae,
Andropogon spp., and Aristida ascensionis. Annual silt deposition during monsoon
floods rejuvenates these grasslands and promotes rapid regeneration. As the floodwaters
recede, grasses such as Saccharum spontaneum and pioneer trees such as Trewia
nudiflora and Ehretia laevis colonize the area. The grasslands transition into the Sal
forests that flank the hillsides along the lower reaches of the river valleys, below 1,000 m.
The lower hill slopes above 1,000 meters are cooler and less drought-stressed during the
spring pre-monsoon season. Here, the subtropical evergreen broadleaf forests are
dominated by tree taxa such as Castanopsis and Schima from subtropical East Asia. The
administrative control of the forests within the study area lies with the Jonai Range of the
Dhemaji Forest Division. The Pabha RF lying to the north east of the area demarcated for
this study represents the largest tract of natural forest within the Jonai Range. Apart from
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the Pabha RF, the Jonai Range also looks after the Leku, Jelem, Rigbi, Bahir Sillai,
Bijoypur and Gali Borbali JFMCs under the Assam Joint Forestry Management initiative.

Overall, more than 175 species of mammals and in excess of 500 species of birds are
known from the region. The mammalian fauna in the lowlands are typically Indo-
Malayan, but with atitude there is a transition into Palearctic fauna. The recent origin of
the Himalayas contributes to a low endemicity of the Eastern Himalaya Region,
especially among the better-known higher taxonomic groups. The region however
harbors several species that are represented by globally significant populations. These
include important populations of the largest carnivore and herbivores in Asia, notably the
tiger (Pantheratigris), Asian elephant, and wild water buffalo. The elephant population in
the remaining habitat patches along the north bank of the Brahmaputra River in Assam is
one of India's largest and most important. The Brahmaputra that flows aong the
Himalayas foothills also supports globally important populations of the Gangetic dolphin
(Platanista gangetica). The region is also home to some of Asias largest birds. The
populations of vultures, greater and lesser adjutants in the foothill grasslands and
broadleaf forests are globally significant, as are the populations of several of the hornbill
species and pheasants and the white-winged duck (Cairina scutulata).

The faunal survey focused on eliciting information on the fauna of the study area to
help assess the possible impact that the proposed drilling of exploratory wells could have
on this important component of the biota. In selecting sites for acquiring the data relevant
to the proposed seismic survey, an attempt was made to reflect the spatial variability of
the survey area. Based on map inspection, field reconnaissance and information derived
from the LU/LC classification of the survey area, 11 sites were selected for conducting
the faunal survey. Five taxonomic groups were chosen for assessment in the present
fauna survey, namely, Mammals, Birds, Reptiles, Amphibia and Fish. These vertebrate
groups, dispersed across a range of terrestrial and aquatic habitats, can be expected to
provide an indication of the health of wildlife habitats within the study area. Surveys
were undertaken in the areas around the identified well locations to assess the faunal
diversity of the study area in terms of the targeted taxa. Care was exercised to ensure that
all major habitats within the study area were included in the survey. The results of the
survey have been enlisted in the Report.
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The demographic profile of the study area has been constructed using village level
data from 2001 Census of India for the Jonal circle, within which the reference area is
broadly contained. In 2001, the Jonai circle was inhabited by about 23,000 households
constituting a population of 1.43 lakh. The sex ratio of 932 females per 1000 males is just
equal to theratio for the entire state of Assam. The overall literacy rate for the population
in the age group above 6 was 57.41 percent. Gender disparity in literacy rate is
considerable. The female literacy rate was only 45.79% as against the male rate of
68.13%. Including marginal workers, the work force participation rate comes to 44.74
percent, which imply a dependency ratio of 55.26 percent. The participation rate is
somewhat higher for males than for females. Moreover the proportion of marginal
workers s strikingly high in the female work force. High incidence of marginal workers
implies prevalence of extensive underemployment in the femae work force. There is
overwhelming dominance of the agricultural sector as the employer. Cultivators and
agricultural labourers together account for about 79.74% percent of the main workers,
while household industries etc. category accounts for less than 2% of the same. The
smaller percentage of agricultural labourers along with a high percentage of cultivators
signifies that incidence of landlessness is not extensive. For the female workers, the
percentage engaged as cultivators, household industries etc. workers are significantly
higher than the same for male workers.

A striking feature is the much higher cropping intensity in the area. As high flood —
proneness makes the output of the kharif crop uncertain, farmers here apparently cultivate
the land in the Rabi season more extensively than in the rest of the state. However the
cultivation of summer rice has not picked up as much in this area as at the all Assam
level. Inadequate irrigation facility appearsto be the obvious explanation for it.

The socio-economic features of the population have aso been inferred from the
primary data collected through a household sample survey conducted for the purpose.
The sample has been selected through a two-stage sampling design. In the first stage nine
villages were selected and in the second stage 10% of households from each of these
villages were selected at random as the ultimate sampling units. The villages selected for
survey were taken from the human habitations in the vicinity of the proposed drilling
sites. All the results of the survey have been carefully enlisted.
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4. Environmental Impact Assessment

The EIA of the drilling operations are evaluated with the Matrix method. The method
essentially consists of a list of different activities during the project implementation and
their likely impacts on the environmental indices, presented in a matrix format. The
matrix allows the identification of cause-effect relationships between specific activities
and their impacts. The mitigation measures that are in operation presently or are likely to
be taken up, are also taken into consideration.

The environmental concerns usually associated with the drilling activities emanate
from the physical disturbance caused by the location and operation of the project
facilities and the pollution caused by the waste that is generated. Drilling will employ
water-based mud with various chemical additives to deal with particular drilling
situations. The drilling waste generated at the well site contains not only drilling mud but
also drill cuttings of the subsurface material and contaminants like hydrocarbons,
lubricants and chemicals used to liquefy the cuttings. On the surface, the mud and
cuttings are separated by mechanical means and the mud returned to the mud pits for
recirculation. The drill cuttings, consisting of drilling mud, hydrocarbons, water,
chemical additives and subsurface material containing minerals, and also the spent drill
mud are to be disposed off as per standard scientific procedure. It is suggested that only
PLONOR Grade Chemicals, which are considered as having little or no risk to the
environment will be used.

The mitigation measures to minimize the impact of the proposed exploratory drilling
activities include (i) ensuring minimum removal of natural vegetation and initiation of
reforestation over the project area, (ii) restricting the movement of vehicles and personnel
to the minimum necessary for implementing the project as this will reduce disturbance
caused to wildlife, road kills and, also noise and emissions, (iii) implementation of a
facility-wide waste management plan with pollution prevention as an integral part of the
plan with focus on reduction of the impact associated with stormwater runoff by ensuring
that materials such as drilling fluids and chemicals stored onsite are not exposed to rain,
using containment dikes to prevent storm water runoff to waste storage areas, operation
procedures to prevent spills and to ensure swift containment and clean up of accidental

spills, (iv) exploring the possibility of implementing a Closed Loop Drilling Fluid System
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asthiswill help dispense with the construction of areserve pit that can leak toxic liquids
into surface or groundwater and also release substantial quantities of VOCsto the air, (v)
implementation of a V- shaped reserve pit instead of the conventional rectangular pit, (vi)
substitution of toxic drilling fluid additives with low toxicity compounds to reduce the
risk associated with drilling fluid disposal, (vii) careful removal of drill cuttings and other
contaminating solids from the drilling fluid, thereby reducing the need to dilute or replace
the fluid, by adding desanders and desilters to shale shakers in the mud treatment system
and by employing mud cleaners to break oil-water emulsions and remove dissolved
components, (viii) recycling the drilling fluid, (ix) preventive maintenance and leak
containment of engines, tanks, pumps and all other equipment, (x) inventory control to
ensure efficient use of materials and reduce waste generation, (xi) proper disposal of all
domestic and sanitary wastes generated on-site.

All the likely events are classified into routine and non-routine events to assist in
identifying the greatest risks to the environment from unplanned events. Those hazards
resulting in negligible or minor consequence to the environment, with a negligible to low
expected frequency of occurrence are generally acceptable, whereas those resulting in
severe conseguences which have a high likelihood of occurrence are not. Medium risks
need to be reduced as far as reasonably practicable and procedures should be set in place
to minimize impacts should an incident occur. All the likely hazards have been tabulated
and their mitigatory measures have been outlined.

Necessary steps and precautions are to be taken for minimizing the amount of waste
generated and controlling its eventual disposal. Where possible, all waste materials are to
be segregated by type, garbage is to be processed in a compactor and stored in a
designated area or burnt in a special burn pit. Other wastes are to be stored in suitable
containers and will be recycled or disposed off in a controlled manner through authorized
waste contractors. Materials like scrap metals, waste oil and surplus chemicals are to be
sent for recycling or reuse as far as practicable.

In the event of akick, the influx will be circulated out of the mud and pressure control
established using standard pressure control methods. Great care has to be taken to
minimize the probability of a kick occurring whilst drilling. Specific procedures and
training areto be carried out to ensure that the correct action would be taken on therig in
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the event of a kick occurring. The operating personnel should be well trained for such an
eventuality and the rig should be equipped with Blow Out Preventers of suitable ratings
while drilling different sections to ensure safety of equipment and personnel in case of a
blow out. Detailled measures have also been suggested for preventing oil spills and also
measures to be taken in the event of spills.

Cumulative impacts resulting from the emissions to aimosphere during drilling are
highly unlikely — combustion for power generation and during well testing gives rise to
minor emissions of carbon dioxide (CO2), oxides of nitrogen (NOx), oxides of sulphur
(SOx) and unburnt hydrocarbons. Dispersion of these types of low volume emissions is
generaly rapid and cumulative effects with the nearest existing sources will be below
levels of detection. Thus, although such emissions will contribute in a small way to the
overall pool of greenhouse and acidic gases in the atmosphere, local environmental and
trans-boundary effects will be negligible.

5. Environmental M anagement Plan

The Environmental Management Plan (EMP) is developed to lay down procedures to
ensure that all mitigation measures and monitoring requirements specified are actualy
carried out in subsequent stages of project development to ensure compliance with
environmental laws and regulations and to reduce or eliminate adverse impacts.

The main mechanism for implementation of the EMP is the establishment of an
Environmental Management Office (EMO). OIL has a well established Safety &
Environment department which in consultation and co-ordination with the Project office
will ensure that adequate measures as outlined in the EMP are actually followed and
executed during the course of the drilling operation.

The EMP outlines the minimum HSE (Health, Safety and Environment) training
requirements for the Contractors and all the personnel, skilled, semi-skilled and unskilled
to be engaged for the work. The EMP aso spells out a detailed Environmental
Monitoring Programme which will provide feedback about the actual environmental
impacts of the project. Monitoring results will help judge the success of mitigation
measures in protecting the environment. This will ensure compliance with environmental

standards. By tracking a project’s actual impacts, monitoring will reduce the
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environmental risks associated with that project, and will allow for project modifications
to be made when and where required. In order to achieve these objectives, it is suggested
for development of an Environmental Monitoring Programme, including observations of
the potential sources of impact and environmental components that may be affected,
introduction and management of a monitoring system for project emissions, discharges
and waste, regular observations of the current state of ambient air, water and biota, soils
and terrestrial biota in areas potentially affected by activities, and comparison of the state
of environmental components in the areas potentially affected by facilities in comparison
with background parameters. It is suggested that the project proponent will regularly
monitor a number of environmental performance indicators during the entire duration of
the drilling operations. For this purpose, the minimum monitoring requirements are based
around the 35 Global Reporting Initiative (GRI) Indicators that aim to develop globally
applicable Sustainability Reporting Guidelines for reporting on the economic,
environmental and social dimensions of the proposed activities.

6. Conclusion

Although the proposed area for exploration drilling is located in an almost virgin,
previously unexplored area, the drilling operations are unlikely to have any major adverse
impact. The land is to be reinstated to its existing conditions as far as possible after the
drilling. The drill site and its immediate impact zone do not have any historical
monument, archaeological site, big water body/dam/reservoir, declared national
park/wildlife sanctuary/tiger reservel/elephant reserve, declared biosphere reserve, and
declared habitat of migratory birds. The proposed exploration activity is not likely to
have any significant adverse effect nor will it affect inland fishing activities. The drilling
of the exploration well will result in a range of controlled releases to the environment
with remote possibility for non-routine or accidental releases. The environmental impact
assessment process has systematically identified and assessed all potential environmental
impacts associated with the drilling operations.

The main source of liquid effluents generated during the drilling operations will be
from the spent drilling fluid resulting from the cleaning of the cuttings from the drilling
fluid circulation system. The drilling fluid may contain trace amounts of heavy metals.
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However the drilling fluid to be used for the drilling will be water based mud, comprising
of PLONOR chemicals and the effluents generated during the drilling are unlikely to
contain any appreciable heavy metal concentration, and would conform to the CPCB
norms prescribed for effluents.

The solid wastes generated will be separated from the circulation system and
adequately dried and stored at site temporarily in separate cuttings pit. As aresult of the
control measures and management processes that will be in place, it is anticipated that
there should be no significant impacts resulting from the proposed operations. To ensure
this, OIL would take up periodic check on wastewater discharge quality, water quality of
natural water bodies around the drilling site, performance of comprehensive waste
management plan, and evaluation of the protective measures.
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