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3
Chapter — 1
A. INTRODUCTION
L. The Constitution of this Committee of Experts by the Hon’ble National Green

Tribunal, Principal Bench, New Delhi (hereinafter referred to as the Hon’ble NGT) is in
response to the blowout on 27.05.2020 and subsequent explosion on 09.06.2020 at an
Oil India Limited (hereinafter referred to as OIL) well in Baghjan (hereinafter referred to

as Well Baghjan-5), located in the district of Tinsukia, in the State of Assam, India.

2. The Order dated 24.06.2020, constituting the Committee of Experts was
passed in O.A No.43/2020/EZ titled Bonani Kakkar -Vs- Oil India Limited & Ors. and O.A
No.44/2020/EZ titled Wild Life and Environment Conservation Organisations -Vs- Union of
India & Ors. The Applications inter-alia raise allegations of failure and negligence on part of
Respondent Authorities including OIL in preventing the blowout and mitigating its impact. In
both these applications, the Hon’ble NGT was satisfied that substantial questions relating to the
environment were involved and therefore, called for consideration by the Hon’ble NGT under
Sections 14 and 15 of the National Green Tribunal (NGT) Act, 2010. The Hon’ble NGT was
therefore pleased to issue notice in both these applications vide Order dated 24.06.2020 and also
constituted a Committee of Experts (hereinafter referred to as the Committee) to look into the

matter with the following composition :

Hon’ble Mr. Justice B.P. Katakey, former Judge of the Gauhati High Chairgerson
Court
Member Secretary, Central Pollution Control Board (CPCB) Member
A senior expert from Council of Scientific and Industrial Research Member
(CSIR)
Dr. Sarbeswar Kalita, Professor and Head of the Department of Memb
. . e ember
Environment Science, Guwahati University
Shri Abhay Kumar Jo.hallri, IF S (Retired), Former Member, NeniBe
Biodiversity Board
Shri Ajit Hazarika, Ex- Chairman, ONGCL Member
Member Secretary / Senior Scientist, Assam State Pollution Control Member
Board Member (PCB, Assam)
District Magistrate, Tinsukia District, Assam (DC, Tinsukia) Member
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The Member Secretary, CPCB was designated as the nodal agency for

coordination while the PCB, Assam and the DC, Tinsukia were directed to provide all

logistic support including personal protection equipment (PPE) in relation to the COVID

19 pandemic and security to the members of the Committee.

4.

The Committee has been vested with the mandate to visit and inspect the site in

question and examine the following aspects vide the Order dated 24.06.2020 :

i
ii.
iii.

iv.

Vi.

Vii.

Viii.

X.

Xi.

xil.

Xiii.

5.

Cause of gas and oil leak ;

Extent of loss and damage caused to human life, wildlife, environment ;
Damage and health hazard caused to the public ;

Whether any contamination has been caused to water, air and soil of the area
of the oil well and its vicinity ;

Extent of contamination of water of the Dibru river due to the oil spill ;

For the purpose of (iv) and (v) above, it may be necessary to get the air quality
monitored and, samples of soil and ground water of the area as well as the
water of river Dibru downstream of the oil spill tested ;

Impact on the eco sensitive zone of the Dibru-Saikhowa National Park and
Maguri-Motapung Wetland ;

Impact on agriculture, Fishery and domestic animals in the area ;

Whether there were any mitigation measure put in place by OIL to offset the
incidents such as the one in question ;

Persons responsible for the fire incidents and the cause of failure to prevent
the incident ;

Assessment of compensation for the victims and cost of restitution of the
damage caused to property and the environment ;

Preventive and remedial measures ;

Any other incidental or allied issues.

While dealing with the above questions, the Committee has been given the

liberty to dwell on action which has been taken thus far, by either the Government or

OIL, or any other agency and the expenditure which bhas been incurred towards

mitigation. The Hon’ble NGT has also directed that opportunity may also be provided to

the Respondent OIL to submit its views and submissions.
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6. Additionally, as stated in para 15 of the Order dated 24.06.2020, the
Committee was given the liberty to induct any new member or seek opinion from any
other expert / experts or institute / institutions including the Wildlife Institute of India,
Dehradun ; if felt necessary. Accordingly, Wildlife Institute of India, Dehradun, Council
of Scientific and Industrial Research- North East Institute of Science and Technology
(CSIR- NEIST); Council of Scientific and Industrial Research- National Environmental
Engineering Research Institute have been inducted as member institutions to lend their

expertise and support to the Committee.

7, The Committee has also appointed two research associates to assist the
Committee in its work namely Dr. Pranjal Bezbaruah and Ms. Abantee Dutta. Dr.
Pranjal Bezbarua is an Ecologist and former Guest Faculty at the Department of
Environmental Science, Gauhati University. Dr. Bezbarua holds an M.Sc. in Botany
(Specialization in Ecology) and a Ph.D. in Botany from Gauhati University. Ms.
Abantee Dutta is a lawyer, peace practitioner and researcher based in Guwahati, Assam.
Ms. Dutta holds an LL.M. from the University of Melbourne, Australia and an M.Sc. in
Conflict Analysis and Research from the Jimmy & Rosalyn Carter School of Peace &
Conflict Resolution, George Mason University, USA.

8. In compliance with the Order dated 24.06.2020 passed by the Hon’ble NGT,
the Preliminary Report presents the progress, assessment and findings of the Committee,
till date. The discussions, observations and findings of the Preliminary Report are based
primarily on Qsecqpc!ary data that have been gathered since the communication of the
‘aforesaid Orzlé; Hmﬁs,zozo. The discussions presented in the Preliminary Report
pertains to the methodology adopted by the Commiittee in the performance of its task, the
therlwe&tnen 27.05.2020.-and-explosion ofi 09.06.2020; the environmental

/reasons

=i B e er—
and regulatory violations “that~have- emerged. from. the-primary—assessiient; ongoing f

Q"“"‘"—‘—"—-—"-—l-—-—-.

review of the environmental “damage caused by ‘the blowout based on secondalv

— -
researcﬁfdaia and the 1nter1m compensatlon to the affected families and 1ndw1dualq‘ To;
SR — Nt/
permit adequate time for the preparation of the Preliminary Report and review,
information collection after 21.07.2020, was not considered for this Report. The
Committee will continue to consider the issues discussed in this Report as it carries out

the remainder of the assigned task.



9. Be it stated herein that on 22.07.2020, another explosion occurred at the same
site which injured three experts engaged by OIL to douse the fire that has been raging
since 09.06.2020. The Committee has called for immediate reports from both the Office
of the District Administration and OIL, which are awaited. However, the Committee has
received telephonic information, both from the Office of the District Administration and
OIL, that the three experts had suffered minor injuries while removing a spool from the
well head. It has been furthér informed that operations to douse the fire will resume from
today i.e. 24.07.2020. The Committee will, however, review the causes of the second

explosion and report its findings in its subsequent Report.

deoksk
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Chapter — 11
METHODOLOGY AND ANALYSIS OF REPRESENTATIONS,
REPORTS AND RECOMMENDATIONS
A. Methodology
1. The current COVID 19 pandemic and consequent lockdown in Assam coupled

with the ongoing floods in Assam had placed severe constraints in the working of the
Committee. However, the urgency of the matter impelled the Committee to undertake its

deliberations through telephone and V1deoconferencmg on a regular basis since the date

[ —— ]

of its constitution. This has enabled the Comm1ttee to report critical progress upon the
completion of 30 days in order to initiate further follow up so that a substantial portion

of the mandate may be completed before the next date of hearing.

2 In fulfilling its mandate, the Committee has sought to adopt an inclusive
approach and invited views, opinions and suggestions from all affected persons and
stakeholders through a Public Notice dated 05.07.2020. Due to the paucity of time, the
Public Notice was published in English, although it has been widely circulated in both
print and broadcast media including vernacular dailies and all the local news channels.
The Public Notice has garnered much attention and the Committee has received an
overwhelming response, specifically from the residents of Baghjan. At their request,
therefore, the Committee has extended the time for receiving representations/

recommendations and has also initiated steps to publish the Public Notice in Assamese.

3 Apart from issuing the Public Notice, the Committee has interacted with

“several stakeholders including representatives of the local communitiessuch as™the

Baghjan Gaon Milonjyoti Yuba Sangha, environmental action groups and NGOs with [|
Bdomaln expertlse such as Aaranyak etc. ffhe Committee, on the recommendation 6f the
 /Petitioner Bonani Kakkar, has also consulted and received representation and
recommendations from environmental scientists including Prof. B.C. Choudhury, Dr.
Asad Rahmani, Dr. Ritesh Kumar, Dr. Ranjan Kumar Das and sought it proper to call for
records/opinion from various institutions with expertise and resources in those

specialized areas.



4. Additionally, the Committee is engaging with OIL. Multiple queries have
been raised starting from 29.06.2020 onwards. Opportunity has also been provided to
OIL to furnish their views and submissions with regard to the questions that are
subject matter of the present reference. No additional views/submissions have been
made by OIL, till date, although they have attempted to respond to the specific queries
raised by the Committee. The Committee will continue to engage with OIL in this
regard. Additionally, the Committee has been engaging with the Government of Assam,

specifically the Department of Environment and Forest, the Central Pollution Control

Board, Pollution Control Board, Assam, Assam State Biodiversity Board, CSIR- NEIST.
‘* — — e

whose responses have been valuable in the wrifing of this Prelimi:{z;{-}" Report. The
Committee will continue to engage with these stakeholders. The information gathered
till date from the aforesaid stakeholders including OIL form the basis of the discussions

contained in Chapters III onwards of this Report.

5. The Committee has been unable to visit Well Baghjan -5 and its neighboring
areas inspite of having scheduled two site visits till date. This has been due to the
combined factors of the ongoing lockdown in Assam due to the evolving COVID 19
situation, the ongoing floods and health challenges of few of the Committee members,
including the Deputy Commissioner, Tinsukia who has unfortunately tested positive of
COVID 19 during this time. However, the Committee has gathered valuable material
and information through carrying out extensive desk research combined with a thorough
review of secondary data made available through reports and documents received from

various stakeholders. Such reports including those of the three Committees constituted

by the Government of Assam including the Expert Commlttee headed by Shrl M. K_ _

Yadavae reports of the Gaonburahs-(Village-heads). of the concemed v111ages called for
through the Office of the District ~ Administration and Wlldhfe Instltute of Indla

(herelnafter referred to as WII) which have provided some perspective on the ground
situation. This has been supplemented by the views and opinion received from
representatives of the local community, few of which are summarized in the following
section. The Committee, upon the submission of this Preliminary Report, is scheduled to

undertake a site visit soon, the date of which will be fixed in consultation with the DC,

Tinsukia.
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B. Analysis of Representations, Reports and Recommendations

This section provides a concise summary of selected submission made by
representatives of the local community including affected families and individuals. The
section also presents some of the observations and recommendations made by few
environmental scientists. The information gathered from these representations and
reports substantially informs the subsequent sections on ‘Assessment of Damages’ and

‘Interim Compensation’ contained in Chapter V of this Report.

Niranta Gohain, an Environmentalist, Entrepreneur and a Resident of Dibru-
Saikhowa ‘

L In his representation dated 12.07.2020, Shri Gohain mentioned that the
concerned oil well has been established illegally without mandatory prior permissions
which are needed such as Environmental Clearance, the Consent to Establish and
Consent to Operate etc. No public hearings/consultations were held too. He further
stated that since OIL began operation, it has adversely impacted the rich cultural life of
the indigenous residents and the rich biodiversity of the Dibru-Saikhowa National Park
and the Maguri-Motapung Beel. He has stated that OIL has not evinced any concern for
the health of local residents. The drinking water available from tubewells has become
undrinkable because of an odour after the blowout apart from new forms of disease
creeping up among the population. He demands that till the fire is extinguished, proper
camps must be arranged. Further, the farmers whose lands have been permanently
damaged must be given adequate compensation. In his estimate, land in the radius of 5-6
kms of the Well Baghjan-5 will be non-cultivable for the next 20 or more years. The

aquatic animals in the Maguri-Motapung wetland have also been completely damaged.

2. Shri Gohain emphasized that the eco-tourism industry in Natun Rongagorha
village has been destroyed completely and the people involved in this industry must be
given adequate compensation. By involving environmental workers and local
population, a project worth 100 crores must be undertaken to reclaim the ecology.
Further, there has been an irreversible impact on the rich biodiversity in the area. He
expressed concern over the Central Asian Flyway which is over the area of the blowout
as the migratory routes of birds may get impacted. Additionally, he mentioned that

individuals who could not be accommodated in the relief camps organised by OIL and
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the Government of Assam are still staying in the villages and are suffering from acute
food shortage. No measures regarding COVID 19 are being taken in the relief camps
which have been set up by the Government of Assam. For example, in the relief camp at
Guijan Higher Secondary School and Guijan Middle English School, only 5 toilets are
available for 2000 residents. Government guidelines mandate that at least 66 toilets
should have been available for so many residents. No measures for registration of
residents in these camps are available. Adequate compensation must be provided for

such a situation.

3. The representation also enclosed short transcripts of 83 interviews with
residents of 11 villages in the vicinity of the site of incident. All of these interviewees
have reported health related impacts of the blowout and ecology related impacts. Some
second-order impacts such as damage to homes due to tremors from the blowout, impact
on children’s education has also been widely reported. Of the 83 interviewees enclosed
in the Report, 44 interviewees reported both health and ecology related impacts while 12
interviewees reported damage to ecology specifically. One of the interviewees, as
mentioned in his Report, also claimed that the well blowout had damaged the area
culturally and its heritage had been completely dismantled. All the interviewees
unanimously mention some form of adverse health impact such as breathing difficulty,
headache from the incessant sound from the well, damage to cultivation, polluted
drinking water etc. Many local residents also report heavy damage to homes from the
earth tremors generated by the well blowout. In areas closer to the Well Baghjan-5, such
as Baghjan village, the effects on flora, fauna and human life have been disturbing. All 4
testimonies from Baghjan village, mentioned in the Report, concur that livestock have
died after eating grass/fodder contaminated with condensate. Common local species such
as hornbills, tortoise, snakes have been dying/disappearing in large numbers. In fact,

dead carcasses of some animals have been floating in nearby water bodies.

4, Further, the representation dated 27.07.2020 was made by Shri Gohain along
with 10 other residents of the affected area which raised concern over the condensate
from the well blowout that has affected the habitat of many migratory species of birds
and damaged grasslands. The representation also provides detailed recommendations for

reviving the eco- tourism sector in the area.
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5. An additional representation dated 21.07.2020 provides a comprehensive
summary of the ongoing and future operations of OIL in Baghjan and its neighboring
areas. The representation efnphasizes the fact that the condensate from Well Baghjan-5,
are polluting the agricultural lands and households within five to six kilometres radius of
the said rig. People experiencing the impact of the condensates over their area remain
unaware of the effect of the condensates on them. The Government of Assam or OIL
authorities are yet to inform the people about possible impacts of condensate on their life
and property and the precautions that are essential while dealing with condensate spills.
Although it was apparent that houses were at the risk of catching fire due to spillage of
the condensate around Well Baghjan-5, the authorities have not informed the
neighbouring residents or made adequate arrangements for evacuation of their

belongings.

6. The representation further mentions that many of these people belonging to
Baghjan and Natun Rongagorha village have refused to stay at the relief camps due to
the fear of testing COVID 19 positive and poor facilities in these camps. They prefer to
remain at home despite facing hardships due to intense tremors and loud sound
emanating from Well Baghjan-5. Further, affected families who are not living in these
camps due to the above-mentioned conditions are not getting their daily rations or
compensation from the authorities. He has requested that an investigation be launched
immediately to inquire into the management of the relief camps. Since the affected
people have no access to livelihood opportunities, the authorities should ensure that all
the affected villages in the area are provided with daily allowance and ration till the
blowout and the fire from Well Baghjan-5 is controlled. The representation reported on
the unfortunate suicide of Shri Sukleshwar Neog, a resident of Baghjan triggered due to
the ongoing hardships faced by the affected villagers.

Monoj Hazarika, S/o Shri Rajani Hazarika, resident of Village: Baghjan (aerial
distance of 1km from the site), P.S: Baghjan, District: Tinsukia, Assam

1. One of the representations received from a resident of Baghjan village has
outlined several issues being faced on the ground in the aftermath of the blowout and

explosion. According to Shri Hazarika, cultivable land and production has been heavily
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damaged due to the condensate since 27.05.2020. Even tea gardens which are in the
harvesting phase have suffered huge damage because of the oil rain. Paddy for the whole
year has been destroyed due to the condensate which has settled on the fields. The
damage to agriculture is compounded by the fact that the feeding areas/grass for
domestic animals have been damaged due to the condensate and they have been starving

as a result.

i) The economic damage to the area is also equally severe as large scale damage
to roads has been caused from the heavy vehicles which have been moving incessantly
since the blowout. In addition, main roads remain sealed since the incident. Because of

the constant tremors, heavy damage to infrastructure and homes has been seen.

3. School going children and students are bearing the brunt of the incident as
they have not been able to study from the incessant noise and tremors. Constant tremors
have increased physical and mental stress apart from damaging the Tamul-Bamboo trees.
The incessant and loud noise trigger anxiety and depression among the local residents.
Shri Hazarika suggests that an allowance of at least Rs.500/- per day, till normalcy is

restored, is essential for the local population.

Dr. Ranjan Kumar Das, Associate Professor and Head of the Department, Department

of Geography, Tinsukia College, Tinsukia, Assam

L Dr. Das has provided his report on the basis of his long-term research on the
grassland birds in Dibru-Saikhowa National Park. Apart from providing a detailed
description of the importance of the Maguri-Motapung wetland ecosystem and the
various vulnerable species according to the IUCN Red Data Book, Dr. Das has also
provided an assessment of the damages through six field visits to the Maguri-Motapung

wetland.

2. In his perspective, the first phase of the damage happened during the period
from 27.05.2020 to 08.06.2020 when the toxic gases with condensate were being blown
out. In this first phase, the condensate and the spill affected all forms of life within a

2 kms radius while the effects of the gases could be felt even at a distance of more than
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9 kms. In his assessment, within the 2 kms radius, all the phytoplankton and zooplankton
were directly affected while there were coatings of oil film on plant life, water bodies,
agricultural fields, gardens and manmade structures. The grasslands have been severely
affected and most of the grassland bird species enlisted in the IUCN Red Data Book who
were breeding have abandoned their nests without hatching. The table included by Dr.

Das is reproduced herein below :

Table 1: List of the breeding grassland birds of Maguri-Motapung grassland and their
IUCN status

Species S Gentit Name Status in IUCN Red Data
Book
Swamp Francolin Francolinus gularis Vulnerable
Marsh Babbler Pellorneum palustre Vulnerable
Jerdon’s Babbler Chrysomma altirostre Vulnerable
Black-breasted Parrotbill | Paradoxornis flavirostris Vulnerable
Swamp Prinia Prinis cinerascens Near Threatened
3 Dr. Das states that there has been immense damage to aquatic habitat with the

death of many fishes, herpetofauna and insects reported with their carcasses floating on
the water. A carcass of the endangered Gangetic Dolphin (Platansita gangetica) has
been collected from the Maguri-Motapung wetland. It also indicates that the oil

condensates have been dispersed to longer distances.

4. In the second phase, that is, from 09.06.2020 onwards, the fire which broke out
led to immense damage to the local population and their homes, apart from small tea
gardens which were completely burnt down. The grasslands on the south-western side
and the western side have been impacted by the fire and during his field survey, it was
observed that bird density and diversity within a 1km radius had reduced substantially. It
was noted that not a single threatened bird species in the IUCN Red Data Book were
seen as most of their habitats have been badly affected by the fire. As on 14.07.2020,

even after three waves of floods, oil sleek and condensate could be observed in the

grassland habitats.

197



198

émlﬁ\h Hon h W‘ i

5. In conclusion, Dr. Das suggests that there-should B¢ a total ban on further oil
drilling in and around the Maguri-Motapung wetland and Dibru-Saikhowa National Park
along with the expansion of the Eco-Sensitive Zone of the Dibru-Saikhowa National

Park. In this regard, the Hon’ble Supreme Court’s Order of 10 kms of Eco- Sensmve

T

Zone should be followed. He suggests that, there has to be proper reétoratlon planmng
for both the Maguri-Motapung wetlands and its corresponding grasslands with priority
being given to community-based conservation and development of eco-tourism as an /

alternative means of livelihood.

Green Vision Northeast, a local environmental action group

1. Vide their representation dated 12.07.2020, the Green Vision Northeast
state that all the authorities such as the Forest Department, Pollution Control Board,
Assam etc. are equally responsible for allowing oil drilling, by violating environmental
laws in a “Eco-Sensitive Zone” such as the Dibru-Saikhowa area. EIA protocols such as
the Environment Management Programme (EMP) have never been implemented in the
area by OIL inspite of having obtained permission under the EIA regime. They further
state that the present assessment of compensation has not considered all the people who
have suffered damage. List of various villages which have not been considered have

been enclosed along with the representation.
Imon Abedin, B.Sc. (Zoology Hons.) Student, Tinsukia College

1. The representation provides a description of the site of incident and provides
documentation of the immediate aftermath and the impact on the ecology including
human life. It recommends that a proper impact assessment be carried out in the
surrounding areas. To this end, OIL, should work together with the locals to recover the
damage once the fire is contained and also help to establish eco-tourism and indigenous
fishing practices in the area. Some of the photographs included in the representation are

reproduced herein below :
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Fig.- 7 — Carcass of Fresh water Gangetic River
Dolphin(Schedule 1) recovered from the affected area(P.C.-
Hatibaruah B.)

Fig.- 8 — (a),(b),(c)- Dead fishes and (d)- dead snake from the affected region
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Fig.- 11 — Cattles affected due to the spillage having eye and skin problems (a),(b)
Aaranyak, organisation working in biodiversity conservation in Assam
L Among the recommendations forwarded in Aaranyak’s detailed report is a

suggestion for a comprehensive post-disaster impact assessment involving creditable
agencies and international, national and local experts. Such an assessment should also
encompass the views of the local communities. In line with the other expert opinion
received by the Committee, Aaranyak has suggested an integrated ecological restoration
plan including bioremediation of hydrocarbons polluting the soil. This restoration, they
suggest must be implemented over a long period of time (at least five years) to restore
the previous status of the wetland. On the role of the Government and OIL, it has been
suggested that livelihoods of the affected people must be rehabilitated instead of
short-term cash benefits. Health insurance cover for people residing within 10 kms
radius of oil exploration sites should also be the responsibiiity of the Government and

user agencies.
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The Wildlife Institute of India, Autonomous Institution of the Ministry of

Environment, Forest and Climate Change, Government of India

L. The Wildlife Institute of India (hereinafter referred to as WII), is an apex
research institution under the Ministry of Environment, Forests and Climate Change,
Government of India and has been inducted as a Member of the Committee. With
expertise in the ecosystem of Dibru-Saikhowa and having adequate research resources at
its disposal, the Committee deemed it fit to request the WII to provide an expert
assessment of the site in relation to the Terms of Reference. A survey team from the WII
had been carrying out a reconnaissance survey in the affected area from 29.05.2020 to
04.06.2020 based on which a Preliminary Report has been placed before the Committee.
An update to this Report was sent on 17.06.2020 bringing on record certain additional
observations and also intimating about the status of the contaminant survey and the
biodiversity assessment. Several observations from the Report are of interest. It is
conclusive to the WII that there has been mass mortality of species and the contaminants
from the oil, having universal impact on the high biodiversity area. According to the
assessment of the WII, the toxins which are being released generally have long
persistence in soils and sediments, which apart from affecting current life conditions of
the local population will also continue to be a serious health risk in future. The WII is of
the opinion that there is no mitigation plan in place. It therefore recommends that a
comprehensive impact assessment of the accident be done, given the high seismic
activity in the area. It has Ialso recommended that the approved wells and exploration
projects in the area be kept in abeyance till potential impact assessment and adequate
disaster management capabilities are in place along with sufficient technology and

human resources.

2. The impact assessment report dated 15.07.2020 by the WII provides a detailed
analysis of the extent of damage in the aftermath of the blowout and spill. The results
indicate that large scale damage has been caused to the biodiversity in the area. The tests

and evaluations carried out by the WII conclude that high levels of carcinogenic

Polycyclic Aromatic Hydrocarbons (PAH) pollutants have been released into the.

ecosystem, and will remain in the system for a long time. The concentration of

carcinogenic PAH was found to be significantly higher than other studies in India and
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other parts of the world. Concentration of PAH found in fishes collected from Maguri-
Motapung wetland was found to be 10-100 fold higher than earlier reported
concentration in India and other parts of the world. The impact of this will be long term

as these pollutants will leach into the ground and contaminate ground water.

3. It has also recorded that the sound pollution in the area is excessive and is
detrimental to both human and animal life. The noise level in 12 kms radius of 70db or
above is higher than standard limits set by WHO and CPCB and is not suitable for both
human and animal life. In prolonged period, it may result in hearing loss and many other

ailments apart from affecting most of the birds and mammal species.

4. High mortality has been reported among fishes, insects, herpetofauna and
insects including the decline of Gangetic River Dolphin Population in the area. A
mortality among the Gangetic Dolphin Population due to oil poisoning in the area has
also been reported. It has been found that encounter rate of Gangetic River Dolphin in
the area has decreased by 89% post of the blowout. While dolphin presence was
recorded in Lohit and Dibru areas, no recording of dolphin sound in Maguri-Motapung
areas, which was the most impacted site. It has been found that bird species richness
increases with the increase in distance from oil spill site. While the overall richness and
abundance of fishes decline with decrease in dissolved oxygen at different sites, which
in turn was a result of the oil spill. There was a similar impact on insect populations

which were found in much less number closer to the impact site.

5. The results indicate that the levels of Dissolved Oxygen in the Lohit, Dibru and
Maguri-Motapung was lower than the minimum recorded value of Brahmaputra and
barely above CPCB class A limits. The levels of Dissolved Oxygen had decreased from
the day of blowout till the last date on 22.06.2020. In the opinion of the WII, the Maguri-

Motapung wetland is the worst affected with large scale death of aquatic fauna.

6. In conclusion, WII has recommended detailed remedial measures, including a
long-term study to understand the long term impact of the spill and blowout impact on
the environment of Maguri-Motapung wetland and Dibru-Saikhowa National Park as

well as on the health and socio-economic conditions of local communities. They also
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suggest re-evaluating the continuance of oil drilling and extraction in such a fragile
ecosystem with critically eﬁdangered species such as the White winger Wood Duck. A
copy of the Report titled “Impact of oil well blowout at Baghjan oil field, Assam and
resulting oil spill, on surrounding landscape” by the Wildlife Institute of India dated
15.06.2020 is appended hereto as Appendix-A.

Wetlands International South Asia, represented by Dr. Ritesh Kumar, Director

L Based on experience of working in similar ecosystems, Wetlands International
has provided several observations and recommendations in its detailed letter to the
Committee. Noting that floodplain wetlands like the Maguri-Motapung wetland are
crucial to functioning of connected river ecosystems, it has been pointed out that the
damage due to condensate in the wetland will also directly impact the Dibru River
ecosystem. It has also been observed in the letter, that in the present case, it seems that
the oil spill has mixed with the wetland soil thereby leading to the conclusion that the
impacts will be persistent and long term. It has provided detailed suggestions for
restoration of the wetland as per the principles and guidelines for wetland restoration
adopted by Resolution VIII. 16 (2) of the Ramsar Convention. Recommendations have
also been provided on a comprehensive ecological monitoring of the Maguri-Motapung
wetland so as to assess the impact of the oil spill and fire. On the policy front, the
organisation is of the view that Notification of the Maguri- Motapung wetland under the
Wetlands (Conservation and Management) Rules, 2017 will ensure that clear
management rules are put in place. In conclusion, it has recommended that all oil and
gas related activity in and around the area of influence of the wetland and the Dibru

Saikhowa National Park may be prohibited due to the risk they pose to sensitive

€cosystems.

Prof. B.C Choudhury, Executive Trustee, Wildlife Institute of India and Retired
Faculty and Scientist, Wildlife Institute of India

L Prof. Choudhury has forwarded his opinion on the basis of his training and
experience as a wildlife and wetland biologist, with familiarity to the ecosystem of the
Dibru-Saikhowa- Maguri-Motapung complex. After a detailed assessment of the reports

generated by the WII team, Prof. Choudhury has provided several key recommendations
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to the Committee. Among others, he suggests the creation of an expert study group led
by the Indian Institute of Technology, Guwahati to determine the impact zone and
suggest preventive measures. He has also suggested a framework for a multi-disciplinary
committee headed by an Officer of the Forest Department to develop a restoration plan,
the cost of which will have to be borne by OIL on the principle of Polluter’s Pay. On the
economic front, he has suggested the creation of a committee by the office of the District
Administration of Tinsukia and Dibrugarh to ascertain the economic loss to local
communities and recommend compensation packages and other restoration measures to
be funded by OIL. Prof. Choudhury is of the opinion that identification and creation of a
sensitive Ecological Safety Zone in and around the Dibru-Saikhowa and Maguri-
Motapung wetland and encompassing adjoining protected areas complex is the need of
the hour, so that the expansion of volatile and sensitive hydrocarbon and other

developmental projects are not permitted.
Dr. Asad R. Rahmani, Former Director, Bombay Natural History Society

L Dr. Rahmani has forwarded his opinion on the basis of his expertise in the field
of biodiversity conservation and his previous work in the area of Dibru-Saikhowa
and the Maguri-Motapung wetland. He has provided several suggestions for a
comprehensive framework to protect the Dibru-Saikhowa-Maguri-Motapung complex in
a holistic manner by ensuring both restitution and restoration of the damaged ecosystems
in the area. Apart from expansion of eco-sensitive zone of Dibru-Saikhowa to include
areas like Maguri-Motapung, Poba Reserve Forest, Kobo and Amarpur chaporis. He
advocates for a complete ban on drilling in and around the complex. Among others, he
also suggests that the Maguri-Motapung wetland be declared in the protected area
network along with the formulation of an integrated management plan for the wetland
considering river landscape interaction. This could also be facilitated by notifying the
Maguri-Motapung wetland under the Wetlands (Conservation and Management) Rules,
2017. Noting that the risk assessment in the Environmental Impact Assessment had been

downplayed, Dr. Rahmani recommends that a fresh risk and hazard assessment be

carried out.

seokok

204



21
CHAPTER — 111
GEO ENVIRONMENT OF BAGHJAN AND ITS NEIGHBOURING AREAS
A. Location
L. Baghjan is located in the Doomdooma Revenue Circle of the district of

Tinsukia in the State of Assam, India. It is situated 20 kms away from the Sub-
Divisional Headquarter Doomdooma and 50 kms away from the District Headquarter
Tinsukia. The Tinsukia district, located in the north corner of the Upper Brahmaputra is
characterized by flood plai'ns, beels / wetlands and swamps and occasional highlands.
The area may be divided into three distinct physiographic zones stretching parallel to the
Brahmaputra River including the active flood plain and ‘charland’ / sandbars, the middle

plain and the southern foothills.
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Fig.1 : Map of Baghjan Area and its surroundings. (Source: Map prepared by Prasanna Boruah, Sr. Scientific Officer,
ARSAC)

2. Baghjan and surrounding areas are flanked by the Dibru-Saikhowa National
Park (hereinafter referred to as the DSNP) and Biosphere Reserve in the north to north
west and Maguri-Motapung wetland complex in the south under the district of Tinsukia.
Eastern side of the area is covered by Baghjan Tea Garden and Diamuli Tea Garden.

This landscape lies in close proximity with the Eastern Himalayas and is characterized
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as an Important Bird Area (IBA) and Endemic Bird Area. It lies below the periphery of

the DSNP comprising an area of 340 km? which is the core of the larger Dibru-Saikhowa

Biosphere Reserve (hereinafter referred to as the DSBR) and spans over 765 km?

(Mathur, 2018).

3. There are several oil and gas based wells of OIL as well as related

infrastructure like pipeline in Baghjan and surrounding areas. It is worth mentioning here

that Well Baghjan-5, which is site of the blowout on 27.05.2020 and explosion on

09.06.2020 constitutes both parts of the Assam Arakan basin and the Indo Burma

Biodiversity Hotspot. Additionally, it is at a distance of 1.46 kms aerial distance from
the DSNP Eco-Sensitive Zone boundary GPS Serial No.15 (Aaranyak, 2020). On the

other hand, Maguri-Motapung wetland is located less than 1.75 kms south to the above-

mentioned Gas and Condensate Well. The connection of the water from Dibru River to

DSNP increases the possibility of pollutants spreading to the National Park in the

downstream specially during flood period. Bherjan-Padumoni-Borajan Wild Life

Sanctuary is south to the Baghjan area and the Maguri-Motapung wetland. The Bherjan

segment has an aerial distance of about 6.2 kms from the Baghjan (ERM, 2018) while it

is aerially 12 kms from Padumoni segment.
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Source: Report submitted by Aaranyak to the Committee
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Source: Pre-feasibility report for Drilling of ERD Wells in Baghjan Area in Tinsukia district in the State of Assam,
OIL India Ltd.

4. Well Baghjan-5, falls primarily within the depositional plains of the River
Brahmaputra and its tributaries. The key physical features include flood prone areas
which lie in the riverbed of the Dangori River and in the periphery of the southern part
of the DSNP. The Dibru River, a main river channel of the Brahmaputra which flows in
the northern side of the area separates the DSNP and the Well Baghjan-5.

I. Land use

a.  Agriculture land and settlements

1. The area primarily comprises of rural area with settlements, homestead
plantations and agricultural lands of Dighaltarang and Baghjan villages dotted by many
small tea gardens on the eastern side of the area including the Baghjan, Diamuli,
Longswai and Dighaltarang Tea Gardens. Human habitation and agricultural land are

located at the fringes of Well Baghjan-5, DSBR and Maguri-Motapung wetland.

2. The landscape has tropical monsoon climate with a hot and wet summer and
cool and usually dry winter. The annual rainfall ranges from 2300mm to 3800mm which
occurs mainly in the months of June, July, August, and September. The average coldest
and warmest temperature of the area ranges from 7 to 34°C (Nongmaithem et al., 2016).
The land use pattern of Baghjan area shows that majority of the land (60%) is used for
agricultural purposes with paddy and tea gardens (Aaranyak, 2020). Open mixed jungle

n A’
L
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and scrub cover an area of 2% and 3% of the total area. The Dibru river is the main river
channel flowing southwest towards Tinsukia. The Baghjan and its neighboring areas are
also dominated by different villages namely Baghjan village, Baghjan NC, Dighal
Tarang, Natun Rangagora, Gotong, Motapung, Dhelakhat, Hatiputi (Aaranyak, 2020)
under Tinsukia district. According to the People’s Biodiversity Register of Hapajan
Anchalic Panchayat Biodiversity Management Committee (hereinafter referred to as
BMC) (2016), the agricultural biodiversity, domesticated biodiversity and wild
biodiversity (aquatic and terrestrial) are very rich in villages and surrounding areas.
Different types of indigenous rice varieties, fruits, vegetables, wild plants, wild
medicinal and edible plant species and fish species are documented by the BMCs and
managed by local villagers. Different tea gardens mentioned above and homestead tea
gardens (by individual) also refuse different types domesticated biodiversity elements in
the area. Majority of the families are dependent on agricultural activities and allied
livelihood. Agricultural activities rely on the ecosystem services (Bhatta et al., 2016) of
the flood plain (for fertile soil, supply of soil moisture etc.) of the area. Homestead tea
gardens are an important source of livelihood for some people. Livestock rearing is also

a common source of income in the area.

3. The population of the above-mentioned villages and surrounding areas is
dominated by ethnic communities such as Moran, Motak, Koch, with an average
household size of 4.9 (Bhatta et al., 2016) and tea tribes of greater Assamese society etc.
With increasing awareness about benefit of ecosystem services like ecotourism, some
local groups run eco-resorts, taking the profession of nature guides, providing boat
services in and around DSNP and Maguri-Motapung wetland. A scan of the data
provided by the office of the District Administration indicate that most of the villagers in
Baghjan village possess about 2 kathas to 10 bighas of land though most of them have
only 1 to 3 bighas of land. However, this information will be different for other villages

and would require further verification.

b. Forests

Baghjan and its surrounding areas are mainly comprised of tropical moist mixed
semi-evergreen forest, moist mixed deciduous forest, wet tall grassland, short grassland,
swampy vegetation, scrub forest, (Boruah et al., 2003). The tropical semi-evergreen and

deciduous forest are mainly confined to DSBR and Bherjan-Borajan-Padumoni WLS.
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c. Water bodies

L. Water bodies are mainly confined to the Maguri-Motapung wetland and
surrounding areas including DSNP. The Maguri-Motapung wetland lies south of Well
Baghjan-5. The Maguri-Motapung wetland is in essence, a complex of floodplain
wetland and is critical in the functioning of the Dibru River ecosystem. The Maguri-
Motapung wetland was formed after the great Assam Earthquake of 1950 (Das, 2020).
This flood plain wetland ‘ecosystem is hydrologically connected to the three rivers
Dibru-Dangori and Lohit through a complex network of branches and distributaries. The
Dibru River flows through the middle of the Maguri-Motapung wetland by a system of
channels which is unique due to the presence of lotic (flowing water) and lantic
(standing water) ecosystems (Das, 2020). More than 80% of villagers around the
Maguri-Motapung wetland have fishing and fishery related activities as the major
livelihood. A large number of local people earn their livelihood from eco-tourism related
activities such as running eco-resorts, acting as nature-guides, and providing boat

services etc.

2. The Maguri-Motapung wetland has been declared an IBA due to its
ornithological importance. It provides a habitat for several bird species on the Red List
of the International Union of Conservation of Nature (hereinafter referred to as [UCN)
apart from containing rich biodiversity.
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Map-2: Location of blast site along with location of Dibru-Saikhowa NP and nearby areas

Source: Report submitted by Aaranyak to the Committee
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d. Flora

L. The flora of the area is very rich in terms of presence of DSNP Park and
Biosphere Reserve and Maguri-Motapung wetland complex. A study by Botanical
Survey of India indicated p1"esence of 680 plant species belonging to 464 genera and 143
families of flowering plants (Bora et al., 2003) from DSBR. Out of 680 flowering plants,
290 species are herbs including aquatics, 152 shrubs and under shrubs species, 124 trees
species, 81 species are climbers and lianas, 19 epiphytes are, 4 parasites species, 6 palms
and 4 bamboos species. Amongst the orchids, Liparis mannii is catalogued as endemic

to Assam (Hegde, 2000).

2 During a different survey an appreciable number of 43 species of orchids
covering 25 genera have been collected and identified (Gogoi et al. 2010) from DSBR.
Out of these 35 are epiphytic and 8 are terrestrial species. In the grassland near Baghjan,

at least 4 ground orchid species were located (Khanajyoti Gogoi, pers. Comm.).

3. The surrounding landscape of the Baghjan area is comprised of diverse
grassland communities dominated by Arundo donox, Phragmites karka, Saccharum

ravaenae, Saccharum spontaneum, Imperata cylindrica (in highland).

4. The semi evergreen forest is comprised (Kalita et al., 2003) of Anthocephalus
codomba, Artocarpus chama, Dillenia indica, Dipterocarpus macrocarpus,
Lagerstroemia specidsa, Terminalia myriocarpa, T. bellerica, T. chebula, and different
species of Syzigium species. The deciduous forest types are generally dominated by
Dalbergia sissoo, Bischofia javanica, Salix tetrasperma, Dysoxylum binnectiferum

Bombax ceiba etc.

5. Aquatic vegetation of Maghuri-Motapung Beel was comprised of Eichhornia
crassipes, Pistia stratiotes, Lemna major, Azolla pinnata, Ludwigia, Rumex sp.,

Hygroryza aristata, Trapa natans Nymphaea sp. (Noroh, 2013 ).

6. A fairly rich phytoplankton (61 species) was recorded (Noroh, 2013) from the
Maguri wetland ecosystem and belonged to Chlorophyta (35 species), Bacillariophyta
(13 species), Euglenophyta (7 species), Cyanophyta (5 species) and 1 species from
Dinophyta. Some Phytoplankton species from Bacillariophyta are indicator of water
quality and identified as oil pollution tolerant species (Bordoloi and Baruah, 2015).
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e. Fauna

1. A review of existing information and site survey in Baghjan as gathered by the
Committee from the Reports of various Stake holders indicates and surrounding
landscape which includes DSNP and Maguri-Motapung wetlands, indicates that the area
harbours around 40 species of mammals, 104 species of fish, 11 species of chelonians,
18 species of lizards and 23 species of snakes, 105 species of butterflies (WII report,
2020). The landscape provides habitat to tiger, leopard, Asian elephant, wild Water
Buffalo, Hoolock Gibbon, Capped Langur, Slow Loris, Ganges River Dolphin. Amongst
herpetofaunal species, it is home to the critically endangered Black Soft-shell Turtle as
well as several endangered species including narrow headed Soft-shell Turtle, Assam
Roofed Turtle, Schedule I species including Indian Flap-shell Turtle, Water Monitor
Lizard, Indian Roofed Turtle, Burmese Rock Python and several species of range-
restricted frogs (WII, 2020).

2. The Maguri wetland and surrounding water bodies that linked with DSBR
recorded (Noroh, 2013) 210 species of zooplankton belonging to 78 genera and 32
families. These are from the group of Rotifera (141 species), Cladocera (49 species),
Rhizopoda (11 species), Copepoda (7 species) and Ostracoda (2 species). Rotifera forms
an important group of freshwater metazoans and of fish-food-organisms, and an integral

link of freshwater food-webs (Sharmah et. al, 2017).

3. A total of 48 number of fish species including 5 exotic fish species belonging
to 35 genera under 18 families from 7 orders is recorded from Maguri-Motapung
wetland (Kalita et al., 2016). According to IUCN status of the recorded fish species, 1
species is endangered, 1 species is data deficient, 2 species are lower risk-near
threatened, 39 species are lower risk- least concern and other 5 species are not evaluated.

(Kalita et al., 2016).

4, The residential population of River Dolphin from Dibru visits the adjacent
Maguri wetland during flood (Bania, 2011) season. As River Dolphin preys on fish, the

presence of this mega fauna indicates rich diversity of the fish species in the wetland

arcas.

5. Around 298 species of birds have been recorded from Maguri-Motapung
wetland till date (Das, 2020). The surrounding area is also habitat for both resident and
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winter waterfowl and grassland birds that are globally threatened and locally near
endemic. Some breeding grassland birds like Swamp Francolin, Marsh Babbler, Jerdon's
Babbler, Black-breasted Parrotbill, Swamp Prinia have high conservation value (Das,
2020; Aaranyak, 2020) and depended on tall grassland of the Maguri-Motapung wetland.
Dr. Ranjan Kumar Das and his team also documented important avifaunal species like
Baikal Bush Warbler (Locustila davidi), White-browed Crake (4dmauronis cinerea),
critically endangered White-bellied Heron (Adrea insignis) White-rumped Vulture (Gyps
bengalensis), Slender-billed Vulture (Gyps tenuirostris), Baer’s Pochard (Aythya baeri )
and endangered species namely White-winged Duck (A4sarcornis scutulata) Black-
bellied Tern (Sterna acuticauda), Yellow-breasted Bunting (Emberiza aureola) since

last 10 years. Some endangered birds were seen only once or twice during this period.

6. The above observation on the biodiversity of Baghjan and surrounding areas
indicates the fragility of the eco-system marked by a complex food web with the
presence of micro phytoplankton to large mega fauna in the landscape that also includes
human settlements. Therefore, any major disturbance like oil/gas spills may seriously

affect the whole ecosystem of the landscape.
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Chapter — IV
Baghjan Oilfield and Well Baghjan-5

The following section is discussed in two parts. The first part presents a
comprehensive discussion on the Baghjan Oil Field and Well Baghjan-5, including the
observations and findings of the Committee on the causes of the blowout and explosion
of Well Baghjan-5 based on preliminary assessment. The second part presents prima
Jacie findings on issues of compliance by OIL of Environmental safeguards as mandated

under the regulatory framework.

A. THE BAGHJAN OIL FIELD

This section draws its analysis based on the documents and technical data
furnished by OIL in pursuance of the multiple queries raised by the Committee till date.
The section provides a brief summary of the historical and production background of the
Baghjan field, Well Baghjan-5 while enumerating the probable causes of the blowout on
27.05.2020 and the subsequent explosion on 09.06.2020. It also recommends key
safeguards that need to be implemented urgently to avert such eventualities in the near or

distant future.

I) Historical background of Baghjan Field

L. The Baghjan field is located in Doomdooma Revenue Circle of the district of
Tinsukia in Upper Assam, about 61 Km from OIL Head office at Duliajan via Ragorh
Road and NH-15 and/or via Makum Bypass, which is about 76 kms.

A OIL discovered this field in 2003 after drilling its first exploratory Well
Baghjan-1. So far, all total 10 exploratory wells were drilled, and target depth of wells
are around 3800 to 4300 Mtr. The area of the Baghjan field is about 20 Sq. Km. The
estimated Oil 2P Reserve is about 13.59 MM3 and estimated Recoverable Reserve is
about 2.785 MM3. Non-associated estimated 2P Gas Reserve in place is 13.84 BCM and
Recoverable Gas estimated as 25.60 BCM. Associated 2P gas Reserve in place estimated
is 13.84 BCM and Recoverable Gas estimated as 5.99 BCM. Reservoir Pressure varies
from 402 Kg/ Sq. Cm to 429.5 Kg/Sq. Cm i.e. almost Hydrostatic Pressure. There are

mainly three major Hydrocarbon bearing i.e. Oil & Gas horizons found in the Baghjan

Field namely ;
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@A) LANGPAR, 3870 Mtr, Original Formation Pressure 422kg/cm?2

(i1) LK+Th, SG II+1V and SG I+II, 3781 to 3729 Mtr, Original Reservoir Pressure
Hydrostatic +10%.

(iii) NARPUH, 3673 Mtr, Original estimated Reservoir Pressure Hydrostatic +10%.

All three Zones lie in the depth range of 3630 to 3900 Mtr TVD. The age of

multiple sand reserves discovered are of Palaeocene — Lower Eocene Age.

a.  Development of Baghjan Field

The Baghjan Field development started from December 2005 after successful
completion of Well Baghjan-2. and all total 16 Development wells were successfully
drilled and completed. Total wells in this field are 26 Nos (10 Exploratory and 16
Development). Type of wells are (1) Vertical -1No (Baghjan -1), (2) J bend 8 Nos, (3) S
profile - 17 Nos. No Horizontal or ERD wells have been drilled till date. But there is a
plan to drill ERD wells to target the prospective sand lying below the DSNP, which is
about 1 Km away from the main Baghjan field.

b.  Production History of Baghjan Field

Commercial OQil production started in December, 2005 after successful
completion of Well Baghjan-2 in Bottom most sand i.e. LANGPAR sand. The
Production of the field gradually increased and reached a peak production of about 910
M3/Day in March 2012. Thereafter, the Oil production showed a decline trend and
reached a level of 630 m3/Day in September 2016 with increased water cut. However,
after drilling few more development wells production of Oil increased to level of 1000
M3/Day in November 2017. Current production of Baghjan Field is 950 M3/day Oil,
1.29 MMSCMD Gas and 280 M3/Day water. The initial Reservoir Pressure was 422
Kg/Cm2 at a depth of 3647 Mtr which was 58 Kg/cm2 above Hydrostatic as recorded in
Baghjan Well-1 in April 2003. The current Reservoir pressure is around 411.2 Kg/Cm?2
at a depth of 3977 Mitr recorded in May 2020.Present Production of the Baghjan field is
Oil + Condensate 950 M3/Day, Water 284 M3/day and 1.3MMSCMD Gas. Estimated
Loss of Production due to blow out at Well Baghjan-5 is 90 to 95000 M3 of Gas and 10
to 15 M3 of Condensate per Day.
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II. Well Baghjan-5

1. Well Baghjan-5 was spudded on 20.11.2006 and successful drilling to target
depth of 3904 completed on 12.03.2007. This is a ‘S’ profile deviated well and 4 stage

casing Policy adopted in this well.
6)) 20 inch Conductor casing up to 200 Mtr and Cemented up to surface.

(ii) Well then deviated from 20-inch casing shoe (KOP) and slowly built up angle
to maximum 26 degree at depth 811 Mtr. measured depth and then slowly dropped the
angle and it is almost vertical at measured depth at 1499 Mitr. 13 3/8 Casing was lowered

up to 1500 Mtr and cemented with cement rise inside 20-inch Casing.

(iii) Well was then drilled with 12 % inch Bit to a depth of 3365 Mitr and lowered
95/8 inch casing Shoe at 3336.45 Mitr and cemented the casing.

(iv) Well was then drilled with 8 % Bit to a target depth of 3904 Mtr and 5 %

Casing was lowered.

Keeping Shoe at 3899.57 Mtr with Float Shoe at 3876.46 Mt and cemented
with cement top at 3360 Mr. CBL VDL recorded and decided to complete the well in
bottom most LANGPAR sand.

a. Production Testing of the Well Baghjan-5

L Initially the well was perforated at depth 3869.5Mtr. to 3872.5 Mtr. There was
an immediate pressure build-up of 48 Kg/cm?2 in tubing. On opening the well to well
head set up (Baghjan-2) through 4 mm Bean it produced mostly gas. However, detailed
production testing could not be done due to non-availability of facilities at that time. So,
well was killed with 85 Ibs/cu ft mud and plugged back by placing a Bridge Plug at 3868
Mtr. Subsequently, open-ended tubing was lowered to top of Bridge Plug and tested the
plug at 1500 psi found ok, changed over from mud to water and tubing was pulled up to

496 Mt and well was kept shut in.

2. In March 2015, a work over rig was deployed to recomplete the well. The
Bridge plug then milled and pushed down to Float Collar at 3876. CBL-VDL was
recorded again from 3875 Mir to 3263 Mitr on 29.3.2015 which showed good isolation

against prospective sand and also recoded MIT log which showed no damage to casing.
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The well was then perforated at depth 3869.5 Mtr to 3872.5 Mtr and set a Hydraulic
Packer at 3818 Mtr but well-kept shut again due to non-availability of testing facility.

3. The well was actually put on production from September 2015 and cumulative
production up to March 2020 was 191.83 MMSCM of Gas and 44180 M3 of
Condensate. Recently, it was observed that the well was producing Gas from Gas Cap of
BGNOO1 block which may lead to faster reservoir pressure drop resulting lesser
recovery. So, it was decided to permanently plug back this Zone i.e. LANGPAR SAND
and to recomplete the well in next upper sand called LK+Th sand at depth 3760 Mt.

b. Work Over Operation of Well Baghjan-5

1. The Mobile work-over rig of M/s John Energy Ltd was deployed at Well
Baghjan-5 on 19.04.2020. The objective of the Work Over was to permanently isolate
the earlier producing sand i.e. LANGPAR SAND at depth 3870 Mt. Complete well in
upper Lk+Th I+II sand at depth 3739 Mitr. Accordingly, this work over rig was
deployed. During this work over operation, first, tubing was perforated above Packer
(3818 Mtr) and well was circulated with 73 Lb/cuft sodium format brine solution and
killed the well. There was no flow observed. Packer was then unset by giving pull and
pulled out of hole. Carried out a trip to bottom i.e. up to 3876 Mtr and a Bridge Plug was
set by Schlumberger Logging Services (hereinafter referred to as SLB) at 3865 Mtr and
tested at 1000 psi and found holding. Lowered OEDP up to top of Bridge Plug and
changed over well fluid by water and found well stable. Pulled out tubing. Recorded
CBL-VDL-CAST from 3862 to 3600 Mtr. Though Cement Bond found poor against
Zone of interest but good Bond was found above and below the objective sand. And no
damage found in the casing. On 14.05.2020, a Retainer Packer was set at 3590 Mt,
nearly 145 Mt above the intended perforation Zone. Lowered tubing with TSA and
stabbed the retainer Packer. On 18.5.2020, Wire line 2 1/8 inch Power Enerjet
Perforation Gun was then lowered by SLB through tubing and passed through the packer
and perforated casing in the range 3731.5 to 3737.5 Mtr. Gun was pulled out but
observed build up pressure gradually in tubing as well as in annulus of tubing and casing
i.e. SITP: 4400 Psi and SICP: 3900 Psi. Shut the well and well was kept under
observation. This development indicated that TSA assembly was not working as SICP of

the magnitude nearly equal to SITP was observed. This was an unexpected development
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and needed to be rectified. All those subsequent operations carried out were to rectify the
TSA leakage problem On 21.05.2020, SLB perforated the tubing at 3574 Mtr and while
perforating SLB observed there was pressure to the extent of 2200 Psi in the tubing and
as they used wire line BOP during perforation so could pulled out their perforation gun
after perforation of the tubing. Pumping lines were connected to the well and well was
killed with 73 Lb/cuft Sodium Format Brine solution. Further, TSA was pulled out along
with tubing. Mid of pulling out of Tubing while testing the well head, found WF spool
was leaking. Another problem cropped up. Then, it was decided to isolate the already
perforated Zone i.e. Lk+Th sand first with cement plug to repair/ replace WF spool
before completing the well in the already perforated Zone of Lt+Tk sand at 3731 to 3737
Mtr. Had there been no leakage in WF spool the well could have been successfully
completed with new TSA and by stabbing the already set packer at 3590 Mitr. But
leakage in WF spool during testing changed the priority of operation. The Well had and
other surface equipment should have been tested before perforation as per Standard

Operating Procedure (SOP).

c. Cement Plug Job Plan to create a safety barrier inside the casing to avoid any

flow during replace/change of WF spool

It was decided to place a Cement plug at depth 1000 to 900 M. Well was
stable with 73 Lb/Cuft Brine solution from 22.05- 26.05.2020. At depth 1000 Mtr casing
has a deviation of nearly 26 degree. On 25.05.2020, Cement Plug job plan was planned
with an instruction to give WOC 48 hrs before pulling out of string and removal of BOP.
In the plan it was mentioned to lower2-7/8 inch tubing to place the plug but in actual 2-
7/8 inch drill pipes were used. But this change of decision was not properly recorded in
execution report. Also, plan did not mention about to tag and test of Cement Plug to
check its integrity after setting of cement. Accordingly, Cement Plug was placed on
26.05.2020 and well was kept on WOC from 4 PM of 26.05.2020. However, as per
written instruction of Installation Manager (hereinafter referred to as IM) to Driller
Contractor after 12 hours of WOC Drill Pipes were pulled out. As per DPR of
27.05.2020, Driller recorded that he was advised telephonically by Production Engineer
(hereinafter referred to as PE) to nipple down BOP after pulled out of drilled pipes from
Well but it was denied by PE. But Driller removed Flow Nipple, Riser and also BOP in
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the morning on 27.05.2020 and at that time no senior officers like Tool Pusher from
Contractor’s side, IM or PE from OIL were present at site. After nipple down of BOP
while removing the WF Spool at about 8.55 am as per DPR of 27.05.2020, Driller
observed Well is flowing slowly. Driller then informed telephonically his Tool pusher
about the flow from well who then informed IM and PE. As there was no safety system
to close the well, IM instructed over phone to lower immediately 10 doubles of tubing
probably with an idea to put back tubing hanger cone and E-Mass Tree to stop the flow.
But at that moment PE suggested to lower D/P instead telephonically. Tool pusher then
talked to PE over phone that with D/P it would be difficult to place tubing hanger, PE
then agreed to lower tubing in doubles. He decided to lower Tubing in single. In this
process of telephonic communication among senior officers ; precious time was lost and
the well became very active and well fluid started gushing out with force. Though
Driller tried to lower one single tubing with tubing hanger cone but could not push
down, rather well force thrown out the tubing and cone and the full-fledged blowout of
Well Baghjan-5 took place at 10.30 am in the morning of 27.05.2020 i.e. after 18 hours
and 30 minutes of WOC. It is observed that the well gave nearly one and half hour time
from start of the flow to full blow-out but precious time was lost in telephonic decision

making, whatever attempt made failed to shut the Well.

III. Observations and Findings by the Committee

1. The well Baghjan-5 was very successfully drilled by OIL in 2006 to a target
depth of 3900 Mtr and the well was completed with 5-1/2 Production casing. This is a
deviated well of ‘S’ Profile. Built up angle started from 20-inch casing shoe i.e. from
200 Mtr and maximum angle achieved at a depth of 880 Mtr and slowly angle was
dropped to Zero and well became almost vertical at depth of 1499 Mtr. A horizontal drift
of nearly 380 Mitr achieved. In this well, three main pay Horizons were encountered. The
Bottom most sand is called Langpar Sand at a depth of 3870 Mtr, 2" Zone is called
Lk+Th sand SG III+IV and Lk+Th Sand SG I+1I at depth 3781 Mtr and 3729 Mitr and 3"
Zone is called Narpuh sand at 3673 Mtr.

2. Though drilling of this well was completed in 2007 but due to non-
availability of facility at site, actual production of gas and condensate started in

September 2015. Initially, the bottommost zone i.e. LANGPAR Sand was perforated at
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depth 3869 to 3872 Mtr and completed the well with Packer set at depth 3818 Mtr. The
well so far up to March 2020 produced 192 MMSCM of Gas and 44200 M3 of
Condensate. However, recently OIL found that this well was producing from Gas cap
and if such production continues it will reduce the reservoir pressure and ultimately
recovery of Hydrocarbon will be less. Therefore, it was decided to shut this zone
permanently and to produce from 2nd Zone ie. Lk+Th sand at depth 3739 Mtr.
Formation pressure of this Zone was estimated to be Hydrostatic +10% or so. For this
purpose, the Work-over rig was deployed in this well in April 2020. Accordingly,
bottom most producing zone was successfully isolated by setting a Bridge plug set at
3868 Mitr and tested at 1500 psi and found OK. Well fluid was then changed to water
and found well stable. On 14.04.2020, a retainer packer was lowered through wire line
and set at depth 3590 Mtr nearly 145 Mtr above the intended zone of interest. Then
lowered 2-7/8 Vam Premium tubing with TSA (Tubing Seal Assembly) and stabbed the
retainer packer which was set at 3590 Mtr. On 18.5.2020, SLB lowered 2-1/8 inch Power
Enerjet wire line Perforation Gun through tubing and then through packer and perforated
the casing at depth 3731.5 to 3737.5 Mtr. Perforating Gun could be pulled out but
observed pressure build up gradually in tubing as well as in tubing annulus i.e. SITP
rose to 4400 psi and SICP to 3900 psi. Actually only, SITP should have been observed,

but in this well SICP was also observed almost equal to SITP which indicated two

things-

(1) Either Packer was leaking ;

(ii) TSA was not able to properly seal the bore of the packer.

3. This was unexpected and so had to be rectified before proceeding for further

action of completion. OIL decided to kill the well first and then to pull out TSA with
Tubing. Accordingly, on 21.5.2020, SLB perforated the tubing at 3574 Mt and well was
killed with 73Lb/cu ft Sodium Format brine solution. As per plan, TSA with Tubing was
pulled out but midway decided to test the integrity of Well Head. On testing, it was
found the primary and secondary seals were not holding. That became another problem
in the well cropped up. As per Standard Operating Practice, the integrity of surface
equipment like Well Head, BOP, its Manifold etc. are to be tested before any critical
operation. Zone perforation being a critical operation testing of surface equipment

should be done before perforation. Now priority came up to repair/ replace well head
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before proceeding further. OIL planning group decided to place a cement plug as a
secondary safety barrier(First primary safety barrier was the Hydrostatic pressure of
work over fluid ie 73Lb/Cu ft sodium Format Brine in the well against the already
perforated zone) as BOP had to be nipple down first before repair/replace of well Head
Spool. They decided to place 200 Mt High viscous pill from 1200 to 1000 Mtr and then
Cement Plug of 100 Mtr from 1000 to 900 Mitr. Plan was made to place cement plug by
lowering 2-7/8 tubing but in actual 2-7/8 Slim hole Drill Pipe were used to place the
Cement Plug. Why it was decided to place the 2™ safety barrier at such shallow depth
when zone of perforation was at 3737 Mtr and Packer was set at depth 3590 Mtr. is
uncertain. The Committee awaits the reply from OIL as to why they planned to place the
cement Plug at such a shallow depth. Normally, the secondary safety barrier should had
been near to the perforated zone. Secondly, in the plan of cement plug job, no tagging
and testing of cement plug to check its integrity was mentioned. At the casing depth of
1000 Mtr. well was having an angle of 26 to 27 degree. Placement of a Cement Plugina
deviated casing is a very tricky job therefore, it was necessary to tag and test the plug to
check its integrity. More so, it was planned as a safety barrier. In the Cement Job
Execution Report as per DPR of 27.05.2020, after placing Cement Plug, Drill Pipes were
pulled out from 997 Mitr to 657 Mtr (340 Mitr) and during reverse washed found two
tubing volume of cement slurry surfaced. This indicated that during placement of cement
plug cement slurry channeled and occupied much more height than planned of 100 Mtr.
But probably nobody noticed that. In such situation, the Cement Plug should have been
tagged and tested. Moreover, it was also necessary to check such plug negative pressure
tested. These were not done in this well. Further, after WOC of 12 hours, as per
instruction of Installation Manager (IM) D/P were pulled out of Hole by 7 am. Driller
recorded in DPR of 27.05.2020, that he received instruction from Production Engineer
(PE) in the morning at 7.30 am to nipple down BOP. Accordingly, Driller dismantled
Riser Nipple, Spacer Spool and BOP. This was denied by PE having given that
instruction to Driller. Whatever it might be, but this action at site without presence of
senior officers from Contactor and OIL was a gross violation of Standard Operating
Practice. Moreover, WOC was 48 hours as per plan but dismantle of BOP was done after
15-16 hours of WOC. Once BOP was removed there was practically only one safety
barrier i.e. Hydrostatic Column of well fluid as integrity of cement plug as secondary

safety barrier was unknown. After dismantling of BOP, well started flowing which was
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noticed by Driller who immediately informed the Tool Pusher (appointed by the
Contractor) at about 8.55 am, who then informed the IM and PE. IM telephonically and
was advised to instruct the Driller to lower 10 doubles of tubing immediately as Tubing
were stacked in doubles in stands against Monkey Board. But PE did not agree to lower
Tubing rather passed instruction telephonically to lower D/P instead. Tool pusher then
talked to PE that if D/P wés Jowered it would not be possible to lower Tubing hanger
cone to shut the well. Then PE agreed to lower Tubing in double. But then Driller said it
was not possible to lower Tubing in Double as D/P stands are in front of Tubing Stand.
This was another mistake on the part of Driller as while stacking D/P and Tubing, both
should have been stacked separately in both sides of Monkey Board. Therefore, it was
decided to lower tubing in singles which was a time consuming job. In this process
precious time was Jost. Though Driller tried to Jower/push one single Tubing with tubing
hanger cone, but by that time well pressure increased to such an extent that both tubing
and hanger cone were thrown out of casing. The full blowout of the Well Baghjan-5
started at 10.30 am on 27.05.2020. Though the well gave more than one hour to take
some cotrective measures but precious time was lost in decision making as no senior
officer were at site, only telephonic discussions were going on. Moreover, nobody
suggested to make attempt to put back BOP at the beginning of activity, but all thought
that it would take more time. PE and Tool pusher arrived at site at 10.10 am at the verge
of blowout of the well. Arrangement was then made to spray water by fire tenders to
cool down the well mouth to avoid catching fire. Unfortunately, the well caught fire in
the morning of 09.06.2020. Presently, ONGC, OIL and well expert M/s. Alert

International are working as a team to cap the well.

a.  Cause of the Accident

—— — r..-f_'r."-"-_" —— Y . .

1~  Affer going through the replies received from OIL to the queries raised by the
commit and having reviewed the DPR from 20. 05- 27.05.2020, prima facie, the
Committee could identify, pending further investigation, the following probable causes

of the accident i.e. blowout of Well Baghjan-5.

(1) There was a flaw in the operational plan. The decision to place a Cement Plug
at a depth of 1000 Mtr in a inclined portion of the well (26 to 27degree) as a secondary
safety barrier itself was flaued. The cement plug should have been placed as near to the

perforated Zone and in this case near to the Packer i.e. about 100 Mtr above packer by
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placing a 100 Mitr Sand plug above Packer to protect Packer from cement cutting falling

during cement drilling.

(i) Planned not to tag and test the Cement Plug was another flaw in the planning
of Cement Plug job. It was planned to place 100 Mtr Plug but cement slurry surfaced
during reverse circulation at a depth of 655 Mitr i.e. after pulled out of D/P by about 340
Mtr. Probaby nobody read the cement plug job execution report of 27.05.2020. In such a
situation, Plug should not only have been tagged and tested but also negatively tested to
check its integrity of purpose as safety barrier before nipple down of BOP. This was a

mandatory requirement as per the Standard Operating Procedure.

(iii) Moteover, when the cement slurry starts to set, sturry loses water and static
gel develops. At this time, cement column would behave like water column and reduced
Hydrostatic Head. Secondly, in static condition of gas well i.e. WOC time when well
fluid was static, gas bubble enters slowly from the perforated zone and gas bubbles
percolated up, and expanded and burst at surface. This process continued in static
condition of well at a faster rate being well fluid was brine. Same phenomenon would
have been little slow in case of viscous fluid like mud. But in the process, Sp gravity of
fluid in the well was reduced slowly. In this well as cement plug was placed much above
the perforated zone i.e. nearly 2700 Mitr. As a result, gas bubbles diluted a long column
of brine solution in the well and so there was reduction of Hydrostatic Head of brine
solution which was just above formation pressure of the perforated gas zone. The
combination of gas bubble phenomenon and reduction of head due to long contaminated
cement plug resulted reduction of Hydrostatic head in the well after 13-14 Hours of
WOC and well became active. And as there was 1o tested secondary safety barrier in the
well after removal of BOP, well slowly started flowing and within one and half hour or
so final blowout of the Well Baghjan-3 took place. This is therefore, a reason t0 place

cement Plug near to the perforated Gas Zone to work as secondary safety barrier.

@iv) Against one of the queries raised by the Committee as 1o why it was not
planned to set retrievable Bridge Plug (RBG) as @ safety barrier in place of Cement Plug,
OIL replied that use of Retrievable Bridge Plug is not in practice In OIL. The Committee
found this to be surprising. SLB logging contract with OIL is in place, only needed a

provision in contract to usc Retrievable Bridge Plug as and when required basis. Such
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standard provisions in ONGC contract with SLB are there with well logging contract to
utilize such services as and when required. Moreover, ONGC departmental Production
Team also does this type of job departmentally. Setting of Retrievable Bridge Plug to

isolate the Gas zone would had been more convenient and also time saving.

(v) In the plan of cement plug job, it was mentioned WOC as 48 Hours. But in
actual D/P were pulled out of casing after 12 hours of WOC and BOP was removed from
well head after 15 Hours of WOC. This was a gross violation of written instructions of
WOC of 48 Hours in the Plan. It is very hard to believe that Contractor Driller would act
on his own to remove BOP after 15 hours of WOC against a written instruction of WOC
of 48 hours unless Driller gets some instruction in writing or telephonically from

someone from OIL.

2. From above discussions, it seems that Planning group and Execution team of
OIL did not take the Cement Plug Job very seriously though it was placed as a secondary
safety barrier before nipple down of BOP. Probably, the planning group relied mostly on
primary safety barrier i.e. hydrostatic head of well fluid which was sufficient to stop any
activity and cement plug was just an additional barrier, even though it failed would not
matter. Therefore, it was first decided by Planning Group to place the plug ata shallower
depth inside the casing, testing of the plug to check its integrity was not planned
considering it was not necessary. While execution of cement plug job also nobody
bothered to watch how it was placed, cement slurry channeled and rose much more
height than planned and cement slurry design for this plug job was also faulty. Only
cement additive Retarder was used to give longer IST without control of water loss from
cement slurry after placement Vital parameter of Compressive strength was also not
measured at BHCT (Bottom Hole Circulating Temperature) of 46 degree centigrade at
plug depth of 1000 MT. So plug strength was not known.

.

3. So, in summafy we find following probable Teasons of this blowout : /
\ .

(i) There was deficiency in understanding of the gravity of a critical |
/
operation like removal of BOP without having 2 confirmed and tested secondary  /

i

f safety barrier. P

\Xdl/
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(ii) There was deficiency in proper planning of critical operations. There was
a clear mismatch between Planning and its Execution at site and deviations from \l

the Standard Operating Procedure (SOP).

(iii) There were serious deficiencies of proper level of supervision of critical /

opel‘a_t_iﬂn-a-t"well site both from the Contractor as well as from OIL. ,’

g—" E—

" /'b. Fixation of Responsibility for the Accident

il The Committee has undertaken a preliminary investigation of the various
activities that happened in the Well Baghjan-5 during the work over operation based on
written documents received from OIL, replies from OIL against our various queries
through mails. Replies on further queries and personal interaction with concerned
ofﬁcers and OIL management are pending. At present, investigations are ongoing, and

the Commlttee will be able to give a clear ﬁndmg on whom to ﬁx the 1esp0n51b111tv for

\Q \ thxs S AccidentT 1T subsequent Reports.

i - M
= -~

\ . Immediate Preventive Measures to Avoid Similar Blowout and Explosions
1. Based on the preliminary assessment, the Committee presents the

following preventive measures which are subject to ongoing investigations.

i) It is pertinent to note that the handling of Gas wells is different than Oil wells.

Therefore, it is necessary to. have different Standard Operating Process for Gas wells.

i1) Isolation of any Hydrocarbon bcarmg Zone by a secondary barrier must be
taken very ser10usly and needs to be planned properly. In such well situation the safety
barrier cannot be relied upon only on Hydrostatic Head of well Fluid. There ought to be
proper secondary safety barrier, which are tested both positively and negatively to check

its integrity before attending any critical operation in the well like nipple down of BOP.

1ii) Placement of secondary safety barrier must be placed as near to the perforated

zone, and cannot be placed anywhere in the well.

iv) Placement of Cement Plug is_to be always done in the vertical portion of
Casing. If _ requ1red to place Cement Plug in a deviated well, either a perforated
Tubing/Drill pipe shoe is to be used and the string ought to be rotated during placement
of cement slurry by using swivel joint or use the swivel joint with Kelly of the Rig. After
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balancing the Plug, the string needs to be pulled out slowly and while breaking the joints,
Rotary is to be used to break the joint which will help cement slurry to spill all around
and also to fall smoothly from inside string.

Cement Slurry Design : -

o
| — _..-,-‘___na—-_--u.:,-_—;:-———"“' »

V) It is important to always design Cement Slurry with water loss additive to
control water loss from cement slurry to bare minimum during setting of cement.
Retarder may also be added to get the desired thickening time. Compressive Strength of
the designed slurry are to be tested at 12hours, 24 hours and 36 hours to decide upon
WOC time.

Contingency Plan
“-“ ‘”‘_,_-n-—-"""" —
vi) Before doing any critical operation in well, a comprehensive contingency Plan

must be in place to take immediate action to face any eventuality. In this particular well
due to not having any such plan, driller at site alone was confused what to do when he
observed well activity. Telephonic communication by IM to lower Tubing in Double, PE
communicated to lower D/P instead. As a result, precious time was lost. Lowering of few
Tubing with hanger cone would not had helped unless Xmas tree was installed. There

were few probable options available to save this well.

vi.a) To make an attempt to nipple up BOP again. Had the BOP been simply placed
over the well head flange (7-1/167) within the available time, bolting of flange,
connecting to choke manifold, flow lines etc. could have been done during flowing well

condition also. This was not attempted considering it would take much more time.

vi.b) Alternately, Tubing Hanger (Cone type) could have been picked up with one
single Tubing. The single tubing with cone could have been lowered and cone installed
inside well head. The X-Mas Tree then placed with the X over spool, if required.
Subsequently, the Crown Valve be closed and the side valves kept open for well flow to
continue, if required. It is important to tight all the flange bolts. Then connect the
pumping lines to flow arm of X-Mas Tree, open the valve, close side valve of X-Mas
Tree and then Brine or Mud can be bulldozed to kill the well. The Committee is of the

view that this operation would not have taken much time.
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2. The Committee suggests the following procedure to be followed for placement
of secondary safety barrier in different scenarios.

a. SCENARIO-1: PERMANENT ISOLATION OF A PRODUCING ZONE.

1. Perforate the tubing above Packer and circulate the well with kill fluid i.e. to

have Hydrostatic pressure more than formation pressure of the Zone. Observe the well, if
stable pull out tubing string, Run in a permanent Bridge Plug with tubing and set just
above the Packer or zone to be isolated. Test the Bridge Plug at 1500 to 2000 psi. If
found holding. Circulate the well with water to check integrity of Bridge Plug under
negative Head. Next, place a cement Plug of 50 Mitr above the Bridge Plug, tag and test

the plug at 2000 Psi to ensure permanent isolation of the Zone.

b. SCENARIO-2: ISOLATION OF ACTI VE PERFORATED ZONE
TEMPORARILY LIKE WELL BAGHJAN-5

L Before any critical operation like perforation of the Zone, the surface
equipment like Well Head, BOP, Choke Manifold are to be tested first. In this particular
well testing of these equipment were done after perforation of the zone and found Well
Head seals were leaking, required to isolate the zone which was already perforated for

repair or replace the Well Head.

2. Now in a well situation when well was already perforated and Packer was set
above perforation like Well Baghjan-5, the Committee recommends the following steps

to follow.

)] Kill the well with Kill Fluid, observe the well. If stable, pull out Tubing
String, lower a Tubing conveyed Retrievable Bridge Plug (RBG) with a perforated
tubing single at bottom i.e. just above setting tool and set RBG just above Packer. This

Packer can be retrieved after the job with tubing and reused.

) Disengage Tubing setting tool from Packer, Test the packer at 2000 psi. If not
holding, retrieve Packer and lower another Packer and reset again. Disengage setting tool
from Packer and test the Plug at 2000 Psi. If found OK, displace well fluid with water to
check integrity of Packer under negative Hydrostatic Head. Observe the Well for 2 to 3
Hours. If OK, replace the water in the well with Kill fluid and observe the well, if OK,
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pull out string. To be in safer side, a cement Plug should also be placed at a shallower
depth in vertical portion of casing. First place a high viscous Plug of 200 Mtr followed
by 100 Mt Sand Plug below the intended Cement Plug. These steps are suggested before
placement of Cement Plug to avoid cement cutting falling during drilling of cement at
top of RBG which would require to be retrieved later. Tag and Test the Cement Plug
after WOC of 24 hours. If OK, pull out string. Check contingency plan and when ready
then go for dismantle of BOP by keeping constant watch on the fluid level of the well.
The operation of nipple down of BOP must be done as far as possible at Day time and

also in presence of senior responsible officers.

c. SCENARIO -3: IF BOTTOM ZONE IS ISOLATED BY PERMANENT BP,
NEED ARISES TO NIPPLE DOWN BOP.

i) In such situation though BP was tested positively and negatively even then the
recommendation of the Committee would be to place a Cement Plug at a shallower depth
in vertical portion of casing, which should be tagged and tested before nipple down of

BOP.

B. COMPLIANCE OR OTHERWISE OF ENVIRONMENTAL SAFEGUARDS
AND MANDATORY CONSENT

1. Based on the aforesaid discussion and having reviewed the documents and
responses received from OIL, it is evident that OIL was engaged in multiple projects
with regard to the Baghjan Oil Field since 2006. Each of these projects required OIL to
be compliant to the statutory requirements under existing environmental regulatory
framework including the Air (Prevention and Control of Pollution) Act, 1981, Water
(Prevention and Control of Pollution) Act, 1974, The Environment (Protection) Act,
1986, Hazardous Waste (Management and Handling) Rules, 1989, and more recently the
Hazardous and Other Wastes (Management & Transboundary Movement) Rules, 2016.
The Committee is in the process of reviewing the various legislations / rules etc. along
with the documents furnished by the Department of Environment & Forest, Government
of Assam, the Central Pollution Control Board, the Pollution Control Board, Assam,
Assam State Biodiversity Board and OIL, to assess and evaluate whether the legal
obligations under the aforesaid environmental regulatory framework were implemented

by OIL and the other stakeholders.
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2. In this context, the Committee would like to draw attention to certain breaches
of environmental regulations, which are discussed herein below. Based on the
information gathered thus far, the Committee has been able to arrive at key findings with
conclusive evidence inter-alia of violations and non-compliance by OIL of key
environmental safeguards and safety oversight that appears to render the environmental
protections, particularly under the Air (Prevention and Control of Pollution) Act, 1981,
Water (Prevention and Control of Pollution) Act, 1974, Hazardous Waste (Management
and Handling) Rules, 1989 and more recently the Hazardous and Other Wastes

(Management & Transboundary Movement) Rules, 2016 ineffective.

I.  Consent to Establish and Consent to Operate

L. Statutory obligations mandate that all offshore oil drilling projects adhere to
strict compliance of obtaining consent under the provisions of the Water (Prevention &
Control of Pollution) Act, 1974, the Air (Prevention & Control of Pollution) Act,
1981and Authorization under the Hazardous Waste (Management & Handling) Rules,
1989 and more recently the Hazardous and Other Wastes (Management &
Transboundary Movement) Rules, 2016.

2. Consent under the Water (Prevention & Control of Pollution) Act, 1974 and
the Air (Prevention & Control of Pollution) Act, 1981 are to be obtained in a phased
manner: firstly, by obtaining a Consent to Establish (hereinafter referred to as
CTE/NOC) followed by a Consent to Operate (hereinafter referred to as CTO). Relevant
provisions of the CTE/NOC and CTO under the Water (Prevention & Control of
Pollution) Act, 1974 and the Air (Prevention & Control of Pollution) Act, 1981 are

extracted below for ready reference.

Water (Prevention & Control of Pollution) Act, 1974 (hereinafter referred to as the
Water Act)

Section 25. Restrictions on new outlets and new discharges

) Subject to the provisions of this section, no person shall, without the previous
consent of the State Board-(a) establish or take any steps to establish any industry,
operation or process, or any treatment and disposal system or any extension or addition

thereto, which is likely to discharge sewage or trade effluent into a stream or well or
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sewer or on land (such discharge being hereafter in this section referred to as discharge

of sewage); or

(b) bring into use any new or altered outlet for the discharge of sewage; or

(c) begin to make any new discharge of sewage:

PROVIDED that a person in the process of taking any steps 1o establish any
industry, operation or process immediately before the commencement of the Water
(Prevention and Control of Pollution) Amendment Act, 1988, for which no consent was
necessary prior to such commencement, may continue to do so for a period of three
months from such commencement or, If he has made an application for such consent,

within the said period of three months, till the disposal of such application.

@ An application for consent of the State Board under sub-section (1) shall be
made in such form, contain such particulars and shall be accompanied by such fees as

may be prescribed.]

o) The State Board may make such inquiry as it may deem fit in respect of the
application for consent referred to in sub-section (1) and in making any such inquiry

shall follow such procedure as may be prescribed.

@ The State Board may-

(a) grant its consent referred to in sub-section (1), subject to such conditions as it
may impose, being-

(i) in cases referred to in clauses (a) and (b) of sub-section (1) of section 25,
conditions as to the point of discharge of

sewage or as to the use of that outlet or any other outlet for discharge of sewage;

(ii) in the case of a new discharge, conditions as fo the nature and composition,
temperature, volume or rate of discharge of the effluent from the land or premises from
which the discharge or new discharge is to be made; and

(iii) that the consent will be valid only for such period as may be specified in the
order, and any such conditions imposed shall be binding on any person establishing or
taking any steps to establish any industry, operation or process, or treatment and
disposal system or extension or addition thereto, or using the new or altered outlet, or

discharging the effluent from the land or premises aforesaid, or
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(b) refuse such consent for reasons to be recorded in writing.

), Where, without the consent of the State Board, any industry, operation or
process, or any treatment and disposal system or any extension or addition thereto, is
established, or any steps for such establishment have been taken or a new or altered
outlet is brought into use for the discharge of sewage or a new discharge of sewage is
made, the State Board may serve on the person who has established or taken steps to
establish any industry, operation or process, or any treatment and disposal system or
any extension or addition thereto, or using the outlet, or making the discharge, as the
case may be, a notice imposing any such conditions as it might have imposed on an
application for its consent in respect of such establishment, such outlet or discharge. (6)
Every State Board shall maintain a register containing particulars of the conditions
imposed under this section and so much of the register as relates to any outlet, or to any
effluent, from any land or premises shall be open to inspection at all reasonable hours
by any person interested in, or affected by such outlet, land or premises, as thecase may
be, or by any person authorised by him in this behalf and the conditions so contained in
such register shall be conclusive proof that the consent was granted subject to such

conditions.]

© Every State Board shall maintain a register containing particulars of the
conditions imposed under this section and so much of the register as relates to any
outlet, or to any effluent, from any land or premises shall be open to inspection at all
reasonable hours by any person interested in, or affected by such outlet, land or
premises, as the case may be, or by any person authorized by him in this behalf and the
conditions so contained in such register shall be conclusive proof that the consent was

granted subject to such conditions. ]

(7) The consent referred to in sub-section (1) shall, unless given or refused
earlier, be deemed to have been given unconditionally on the expiry of a period of four
months of the making of an application in this behalf complete in all respects to the State
Board.

(8) For the purposes of this section and sections 27 and 30-
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(@ the expression "new or altered outlet” means any outlet which is wholly or
partly constructed on or after the commencement of this Act or which (whether so

constructed or not) is substantially altered after such commencement;

(b) the expression "new discharge" means a discharge which is not, as respects
the nature and composition, temperature, volume, and rate of discharge of the effluent
substantially a continuation of a discharge made within the preceding twelve months
(whether by the same or a different outlet), so however that a discharge which is in other
respects a continuation of previous discharge made as aforesaid shall not be deemed to
be a new discharge by reason of any reduction of the temperature or volume or rate of

discharge of the effluent as compared with the previous discharge.

Section 26. Provision regarding existing discharge of sewage or trade effluent.—Where
immediately before the commencement of this Act any person was discharging any
sewage or trade effluent into a 1[stream or well or sewer or On land], the provisions of
section 25 shall, so far as may be, apply in relation to such person as they apply in
relation to the person referred to in that section subject to the modification that the
application for consent t0 be made under sub-section (2) of that section 2[: shall be made
on or before such date as may be specified by the State Government by notification in

this behalf in the Official Gazette JE

Air (Prevention & Control of Pollution) Act, 1981 (hereinafter referred to as the Air
Act)

21. Restrictions on use of certain industrial plants.— [(1) Subject to the provisions of
this section, no person shall, without the previous consent of the State Board, establish

or operate any industrial plant in an air pollution control area:

Provided that a person operating any industrial plant in any air pollution control area
immediately before the commencement of section 9 of the Air (Prevention and Control of
Pollution) Amendment Act, 1987, for which no consent was necessary prior to such
commencement, may continue [0 do so for a period of three months from such
commencement or, if he has made an application for such consent within the said period

of three months, till the disposal of such application. ]
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(2) An application for consent of the State Board under sub-section (1) shall be
accompanied by such fees as may be prescribed and shall be made in the prescribed
form and shall contain the particulars of the industrial plant and such other particulars

as may be prescribed:

Provided that where any person, immediately before the declaration of any area as an
air pollution control area, operates in such area any industrial plant, such person shall
make the application under this sub-section within such period (being not less than three
months from the date of such declaration) as may be prescribed and where such person
makes such application, he shall be deemed to be operating such industrial plant with

the consent of the State Board until the consent applied for has been refused.

(3) The State Board may make such inquiry as it may deem fit in respect of the
application for consent referred to in sub-section (1) and in making any such inquiry,

shall follow such procedure as may be prescribed.

(4) Within a period of four months after the receipt of the application for consent
referred to in sub-section (1), the State Board shall, by order in writing, [ and for reasons
to be recorded in the order, grant the consent applied for subject to such conditions and

for such period as may be specified in the order, or refuse such consent]:

[Provided that it shall be open fo the State Board to cancel such consent before the
expiry of the period for which it is granted or refuse further consent after such expiry if

the conditions subject to which such consent has been granted are not fulfilled:

Provided further that before cancelling a consent or refusing a further consent under the
first provision, a reasonable opportunity of being heard shall be given to the person

concerned.]

(5) Every person to whom consent has been granted by the State Board under

sub- section (4), shall comply with the following conditions, namely:—

(i) the control equipment of such specifications as the State Board may approve
in this behalf shall be installed and operated in the premises where the industry is

carried on or proposed to be carried on;
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(ii) the existing control equipment, if any, shall be altered or replaced in
accordance with the directions of the State Board;
(iii) the control equipment referred to in clause (i) or clause (ii) shall be kept at all
times in good running condition;
(iv) chimney, wherever necessary, of such specifications as the State Board may
approve in this behalf shall be erected or re-erected in such premises; and
) such other conditions as the State Board, may specify in this behalf; and
(vi) the conditions referred to in clauses (i), (i) and (iv) shall be complied with

within such period as the State Board may specify in this behalf:

Provided that in the case of a person operating any industrial plant 3*** in an air
pollution control area immediately before the date of declaration of such area as an air

pollution control area, the period so specified shall not be less than six months:

Provided further that—

(a) after the installation of any control equipment in accordance with the

specifications under clause (i), or

(b) after the alteration or replacement of any control equipment in accordance

with the directions of the State Board under clause (i), or

(c) after the erection or re-erection of any chimney under clause (iv), no conirol
equipment or chimney shall be altered or replaced or, as the case may be, erected or re-

erected except with the previous approval of the State Board.

(6) If due to any technological improvement or otherwise the State Board is of
opinion that all or any of the conditions referred to in sub-section (5) require or requires
variation (including the change of any control equipment, either in whole or in part), the
State Board shall, after giving the person to whom consent has been granted an
opportunity of being heard, vary all or any of such conditions and thereupon such

person shall be bound to comply with the conditions as so varied.
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(7) Where a person to whom consent has been granted by the State Board under
sub- section (4) transfers his interest in the industry to any other person, such consent
shall be deemed to have been granted to such other person and he shall be bound to
comply with all the conditions subject to which it was granted as if the consenl was

granted to him originally.

3. A reading of the aforesaid provisions makes it clear that the CTE/NOC and
CTO provided under Section 25 and 26 of the Water Act and Section 21 of the Air Act
are pari materia except that Section 25 (7) provides for deemed consent to obtain the
CTE/NOC under the Water Act. The detailed procedure for obtaining such consents have
been prescribed under Rule 25 of the Water (Prevention and Control of Pollution
(Assam) Rules 1977 and Rule 26 of the Air (Prevention and Control of Pollution Assam
Rules, 1991.

Be it noted that the CTE/NOC and CTO may be obtained through a composite
form framed by the Pollution Control Board, Assam for both the aforesaid Acts. Similar
authorizations are mandated under Rule 5 of the Hazardous Wastes (Management and
Handling) Rules, 1989 and more recently, the Hazardous and Other Wastes

(Management & Transboundary Movement) Rules, 2016.

4. Several representations received from the local stakeholders allege that OIL
did not have the mandatory consent and authorization required under the aforesaid Acts
and Rules. In fact, subsequent to the Well Baghjan -5 blowout and explosion, the
Pollution Control Board, Assam (hereinafter referred to as PCB, Assam) issued a
Closure Notice dated 19.06.2020 inter-alia on the same grounds. The said Closure
Notice was, however, subsequently withdrawn on 72.06.2020 subject to certain
conditions, which are being examined by the Committee, at present. Copies of the Show
Cause Notice dated 10.06.2020, Reply to Show Cause Notice dated 19.06.2020, Closure
Notice dated 19.06.2020, Affidavit filed by OIL India Ltd. dated 22.06.2020 to PCB,
Assam and the Letter dated 22.06.2020 withdrawing the Closure Notice issued by PCB,
Assam are appended hereto as Appendix- B Colly.

234



51

5. A perusal of the records produced by OIL and PCB, Assam with respect to the
projects pertaining to the Baghjan Oilfield reveals a discernable pattern of alleged
infractions of the mandatory consents and authorization required under the aforesaid

Acts and Rules.

6. It is a stated position of OIL before the Committee that drilling activity in
Well Baghjan-5 first commenced on 20.11.2006. It has been further stated that consent
application (CTE/NOC and CTO) were submitted to the PCB, Assam vide OIL letter ref
no. S&E/E/20/723 dated 05.07.2006. The said letter is appended hereto as Appendix-C.
A bare perusal of the OIL letter ref no. S&E/E/20/723 dated 05.07.2006 indicates that
vide the said letter OIL has preferred a composite application for both CTE/NOC and
CTO for all the 33 drilling locations including Well Baghjan-5. The letter further
indicates that submitting composite applications for both CTE/NOC and CTO seemed to
be the preferred practice adopted by OIL for all its drilling explorations in Assam. As
evident from the discussion in the aforesaid section and as per Section 25 and 26 of the
Water Act and Section 21 of the Air Act, the said practice of preferring composite
applications for both sets of consent runs completely contrary to the procedure
prescribed under the aforesaid Acts and Rules. The reading of the aforesaid Acts and
Rules makes it abundantly clear that the procedure established envisages distinct and
separate procedures for applications of the mandatory consent and authorizations, each
requiring submission of different forms as provided under the Rules along with separate

set of documents for verification.

A Be it stated herein that OIL has placed only the letter ref. no. S&E/E/20/723
dated 05.07.2006 without the relevant supporting documents before this Committee. In
absence of any other clarification from OIL and on the face of the records produced, it is
evident that OIL has flagrantly violated the procedure envisaged under Section 25 and 26
of the Water Act and Section 21 of the Air Act. It is pertinent to note here that the PCB,
Assam has not placed any such document which indicates that the said letter dated
05.07.2006 was approved and that the relevant CTE/NOC and/or the CTE had been
granted for the drilling Well Baghjan-5 in 2006. In fact, it can be safely concluded that
OIL had never procured or any such CTE/NOC and/or CTO under the aforesaid Acts
and Rules in the manner prescribed for drilling operation of Well Baghjan-5 in 2006.
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8. The submissions made by OIL in this respect further vindicates this
assumption. OIL has stated before the Committee that no query or refusal was ever
received from the PCB, Assam. As such, as per the provisions under Section 25 (7) of
the Water Act, OIL construed that the consent was deemed. As discussed above, the
provision for deemed consent has been made available only in the case of Water Act.
The Air Act or the Hazardous Rules do not contain any such provisions for deemed
consent. Therefore, even if the submission of OIL is accepted to be true, OIL only had
the necessary CTE/NOC under the Water Act for the year of 2006. However, the
mandatory CTO was never approved by PCB, Assam under the Water Act and/or the
CTE/NOC under the Air Act and/or the CTO under the Air Act. As such, from the face
of the records placed before the Committee, it is clear that OIL had flagrantly violated
the provision under the Water Act and Air Act for the year 2006-07.

9. Additionally, the provisions under both the Water Act and the Air Act provide
that the consent either to establish and/or operate within a period of 4 months from the
date of submission of the complete application along with the prescribed fee. Be it stated
herein that the records furnished by OIL for the year 2006-07 indicate that the fee for the
composite application for CTE/NOC and/or CTO was submitted only on 22.09.2006.
Therefore, it can be safely presumed that the CTE/NOC would come into effect vide
Section 25 (7) for the Water Act only on 22.01.2007. As mentioned above, OIL has
consistently reiterated that drilling activities with respect to Well Baghjan-5 had
commenced on 20.11.2006. This admission, by itself clearly indicates that Well
Baghjan-5 in 2006 was already in operation before the mandatory consents were
approved or ‘deemed’ to be approved under the Water Act. From the records that have
been placed before the Committee, it can be therefore be safely concluded that OIL
never had the CTE/NOC and/or the CTO both under the Water Act and/or under the Air
Act, when it first started its drilling operations in Well Baghjan-5 in 2006.

10. What is alarming is that the records furnished by OIL and PCB, Assam
consistently indicate a clear infraction of environment safeguards as prescribed under the
aforesaid laws by OIL, even for the subsequent years. As evident from the reply to the
Show Cause Notice dated 19.06.2020 and the records submitted by PCB, Assam, the
mandatory consent under the Water Act and Air Act was approved by PCB, Assam only
for the years 2008-09, 2012-13, 2018-19.
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For the years 2006-07, 2009-10, 2010-11, 2011-12, 2013-14, 2014-15,
2015-16, 2016-17, 2017-18, 2019-20, no consent has been issued by the PCB, Assam
as per the records placed before the Committee. This indicates that OIL only had the
necessary CTE/NOC under the Water Act for the aforesaid 3 years ie. 2008-09,
2012-13, 2018-19. From the face of the records placed before the Committee, it is
therefore, clear that OIL had flagrantly and consistently violated the provision under the
Water Act and Air Act.

11. What is even more alarming is that in the instant case pertaining to the
blowout and explosion of Well Baghjan-5, 2 fait accompli is presented to us. From the
documents placed before the Committee, it appears that OIL had no CTE/NOC and/or
CTO either under the Water Act and/or the Air Act and/or authorization under the
Hazardous Waste (Management, Handling and Transboundary Movement) Rules, 2016.
Records indicate that during the closure proceedings before the PCB, Assam
immediately post the blowout of Well Baghjan-5 and the explosion on 09.06.2020, OIL,
in its affidavit has clearly admitted that they did not have the required CTE/NOC and/or
CTO for the year 2020-2025. It is stated in their Affidavit dated 22.06.2020, relevant

extracts of which read as under :

a. That with respect to the Consent to Operate, Oil India limited has been
regularly applying for Consent to operate NOCs from the State Pollution Control Board,
Assam since 2006-07. For the year 2020-25 ( 5 years period), an offline application was
submitted to the Regional Office, Pollution Control Board, Assam vide letter ref no.
S E/E/20/528 dated 05.05.2020. Also vide above letter it was requested to process our
last year consent to operate application at the earliest for submission of online Consent
fo operate applications for the year 2020- 2021, as without disposal of previous
proposal another new proposal can’t be applied. In response, the regional Office
directed to deposit the requisite fee along with the necessary documents and information
for the year 2020- 2021 vide mail dated 29.05.2020. However, OIL could not deposit the
fee amount till date as the new online portal “Online Consent Management and
Monitoring System” is nOl; accepting our user id already registered with the earlier
online portal EODB “Ease of Doing Business”. T nat OIL is willing to make the payment
along with the application through offline mode in. order to obtain the requisite

permissions.
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The aforesaid statement made by OIL in its Affidavit dated 22.06.2020
conclusively proves that OIL did not have the required CTO/NOC and/or CTO under the
Water Act and/or under the Air Act and or the authorization under the Hazardous
Waste (Management, Handling and Transboundary Movement) Rules, 2016. Be it stated
herein that the PCB, Assam has not able to place any CTE/NOC and/or CTO for any
year including the year 2020 and/or for the Well Baghjan-3.

12 This, leads us to the necessary conclusion that on the day of the blowout of
Well Baghjan-5 on 27.05.2020 and explosion on 09.06.2020, OIL did not have the
mandatory consents including the CTE/NOC and/or the CTO under the Water Act, Air
Act and/or the Hazardous Waste (Management, Handling and Transboundary
Movement) Rules, 2016. The omissions on the part of OIL amounts to a clear violation
not merely of the statutory mandate but also the conditions that have been stipulated
under Clause 10 (iii) and (vi) of the Environment Clearance dated 11.05.2020 with
respect to the Extension Drilling & Testing of Hydrocarbons at 7 locations under the
DSNP Area, where the blowout and subsequent fire occurred with respect 10 Well

Baghjan-5.
J«‘f;

l In view of the above discussion and on basis of the submissions and \.

documents submitted by OIL and the PCB, Assam, it is concluded that OIL does '|

} not have, till date, the required consent to establish and/or consent to operate to |

cither carry out drilling and testing of hydrocarbons in Well Baghjan-5 under the |

( DSNP Area, except for what has been stated in para 10 above. This indicates a 'l

serious and grave infraction against the statutory environmental safeguards, more \
particularly under Section 25 & 26 of the Water Act, Section 21 of the Air Act, the
authorization under Rule 6 of the Hazardous Waste (Management, Handling and
Transboundary Movement) Rules, 2016 and the Environmental Clearance dated
11.05.2020 for the said project. This may therefore require scrutiny of all existing
projects of OIL in the State of Assam to ascertain if they meet the mandatory
requirements of obtaining consent / authorization under the aforesaid Acts and
Rules. It is recommended that the Hon’ble NGT may also look into the activities of
the PCB, Assam with regard to the grant of CTE / NOC and CTO for all the

projects of OIL, presently in operation, in the State of Assam. P
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II. Compliance or otherwise of Orders of the Hon’ble Supreme Court

1. In 2006, vide an order dated 04.12.2006 in Goa Foundation vs. Union of India
being W.P(C) No. 460/2004, the Hon’ble Supreme Court of India mandated that under
the Environment (Protection) Act, 1986, States should declare eco-sensitive zones
(ESZs) around the protected areas to keep a check on their fragmentation that may result
from industrial development. Accordingly, mining and most polluting industries were
prohibited in these zones. The Hon’ble Supreme Court further ordered that till the States
do not identify such ESZs, all the projects that require environment clearance and are
within 10 km of a protected area boundary, including mining, would be allowed only

after getting an approval from the National Board of Wildlife NBWL).

2. The Hon’ble Supreme Court, vide its Order dated 07.09.2017 in In Re
T.N. Godavarman Vs. Union of India was pleased to relax the aforesaid
prohibition in favour of OIL and granted conditional approval to OIL to undertake
the present extraction of hydrocarbons from the proposed wells including the Well
Baghjan-5. A copy of the Order dated 07.09.2017 is appended hereto as Appendix-D.
As evident from the Order dated 07.09.2017, the relaxation granted by the Hon’ble
Supreme Court necessitated compliance by OIL of the following conditions which

included :

1) OIL will carry out a Bio-diversity Impact Assessment study through Assam
State Biodiversity Board, for which budgetary offer have already been obtained on
12.05.2017. |

(ii) OIL will carry out subsidence study followed with taking mitigation measures,
in order to ensure that there is no impact in the forest surface above the reservoir at

height 3,900 to 4,000 mtr, due to extraction of hydrocarbon from the reservoirs.

(iii) All mitigation measures will be in place in case of any eventuality causing oil
spillage inside the Park such as — install Blow Out Preventer at well head and provide
necessary valves in the production installations located outside the Park area. Standard
Operating procedure (SOP), approved by the competent authority, pertaining to Oil
Spillage, will be strictly adhered to.
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@iv) Undertake schedule test and inspection of the area periodically in order to

assess any abnormality in the surface area above the reservoir inside the Park.

(V) OIL will also ensure strict compliance of the conditions stipulated in EIA

Notification 2006 for both inside the Park areas as well as the ESZ area ofit.

3 Having reviewed the. docﬁments place..(_l before the Committee by both OIL
and the Assam State Biodiversity Board, there appears to be a clear noncompliance
vis-a-vis of conducting the Biodiversity Impact Assessment study as was mandated
vide Clause 1 of the aforesaid Order passed by the Hon’ble Supreme Court. Neither
OIL nor the Assam State Biodiversity Board have presented any Biodiversity
Impact Assessment study that was undertaken after 07.09.2017. To a specific
request for submission of all expert committee reports pertaining to DSNP and its
biodiversity, the Assam State Biodiversity Board clarified that such Reports, if any,
were available only with the Wwildlife Wing of the Assam Forest Department, which Iu
administers the DSNP and the biological diversity contained therein under the I'\
Wildlife Protection Act, 1972. The statement of the Assam State Biodiversity Board,
thus implies in clear terms that Assam State Biodiversity Board was not '.
approached by OIL to carry out a Biodiversity Impact Assessment. In fact, OIL, in |
their reply to the Committee’s query has stated to have engaged the Institute of |
Advanced Study in Science & Technology to prepare Biodiversity Impact \
| Assessment study. It is not clarified by OIL whether they had informed the Hon’ble \
/ Supreme Court before making such deviations. In any case, as on date, there
appears to be no such Biodiversity Impact Assessment study, either prepared by the )

Assam State Biodiversity Board or any other agency engaged by OIL, on record, till

i Adiet SR

date. __—
4. The Committee is presently reviewing whether OIL complied with the other

conditions as mandated by the Hon’ble Supreme Court. Based on the reading of the
documents placed before the Committee, a strong presumption arises that mitigation
measures as directed by the Hon’ble Supreme Court for hazards such as spillage, oil
blow out, fires were not in place at the time of the blowout or the fire at Well Baghjan -5.
Additionally, the Committee is also reviewing the Good International Petroleum

Industry Practices (GIPIP) guidelines codified by the Ministry of Petroleum and Natural
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Gas, Government of India which indicate marked deviations in areas of exploration,

development and production activities by OIL.

IIL. Issues pertaining to the Environment (Protection) Act, 1986

1. The Representations placed before the Committee by local stakeholders allege
that OIL did not have the necessary Environmental clearance (hereinafter referred to as
the EC) for Baghjan Petroleum Mining Lease (PML) when it became operational in 2003
under the then Environment Impact Assessment (EIA) Notification, 1994. Further,
documents placed before the Committee by OIL indicate further discrepancies pertaining
to issue of the mandatory EC required for offshore drilling projects. OIL has submitted
three ECs pertaining to the Baghjan oilfield, the first of which is dated 01.1 1.2011. To a
query raised by the Committee of whether OIL had received any EC from the Ministry
of Environment, Forest and Climate Change prior to 01.11.2011, OIL has stated that the
EC dated 01.11.2011 was the first obtained by OIL from the Ministry of Environment,
Forest and Climate Change for which the application was submitted in 19.11.2007. Itis a
stated position by OIL that their operations in Well Baghjan-5 had first commenced on
20.11.2006. This leads to the prima facie conclusion that OIL had started the activities in
Well Baghjan-5, 5 years prior to grant of EC by the Ministry of Environment, Forest and

Climate Change, Government of India, which is mandatmy JThe OIL: thereby-had :

contravened provisions Environment (Protectlon) Act, 1986 and the
Environment Impact Assessment (EIA) Notification, 2006 under which it is
mandatory to obtain EC for any offshore drilling projects before commencement of

activities on 20.11.2006.

2. Given such contravention, the Committee is reviewing the various provisions
and rules framed under the Environment (Protection) Act, 1986 for any further infraction
by OIL against the safeguards prescribed under the aforesaid Act. Additionally, the
Committee intends to verify whether the general and specific conditions as stipulated
under the various ECs under the Environment (Protection) Act, 1986 and the EIA
Notification 2006, have been complied with, particularly with respect to the projects

pertaining to the Well Baghjan-5.
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3. In this context, it is pertinent to note that the Ministry of Environment, Forest
and Climate Change (MoEFCC) had brought out notifications in 1989, with the purpose
of prohibition / restriction of operations of certain industries to protect ecologically
sensitive Doon Valley. The notification introduced the concept of categorization of
industries as ‘Red’, ‘Orange’ and ‘Green’ with the purpose of facilitating decisions
related to location of these industries, which was gradually extended across the country.
Subsequently, the categorisation was modified under Section 18(1)(b) of the Water Act
and the Air Act for harmonizing of classification of Industrial Sector under red/orange/
green/white categories by the Central Pollution Control Board vide Letter
No.B-29012/ESS  (CPA)2015-16 dated 07.03.2016. Notably, in both these
categorizations, oil extraction related industries have consistently been classified as
‘Red’ which imply that no such industries shall normally be permitted to operate in the

ecologically fragile areas/protected area.

4, In the aforesaid Letter dated 07.03.2016, Item 43 lists “Oil and gas extraction
including CBM (offshore & on-shore extraction through drilling wells)’ under Table
G-2: Final List of Red Category of Industrial Sectors. Similarly, in the Doon Valley
Notification of 1989, petrochemical industry has been categorised as ‘Red. Within the
ambit of the 1989 notification, category “Red” projects were those which could not be
included in the ecologically sensitive area across the country. The Re-Categorisation
Exercise of 2016 also adopted the same criteria and provided that no “Red” category of

industries would normally be permitted in the ecologically fragile area/protection area.

5. Curiously, the aforesaid Letter dated 07.03.2016 issued by the Central
Pollution Control Board has been adopted by the State of Assam only in the year 2019
vide Notification No.WG/G-1521/18-19/27 dated 04.05.2019. Be that as it may, the
subsequent declaration of eco-sensitive zone (ESZ) around the Dibru-Saikhowa National
Park and the implications of the Notification of the new projects pertaining to the
extension drilling and testing of hydrocarbons in the study ared raise several questions
which need to be examined by the Committee in further detail. The Committee is in the
process of examining these inconsistencies with the instructions of the Central Pollution

Control Board and the extent of such non-compliance.
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6. During the site visit to Baghjan, the Committee also intends to verify if all the
necessary conditions were complied with by OIL as was mandated by the SC NBWL
while granting its approval for the new projects pertaining to Extension Drilling &
Testing of hydrocarbons in Well Baghjan-5 including Well Baghjan-5 under the DSNP
since 11.05.2020. The Committee is also reviewing OIL’s HSE policies and guidelines
to establish if they were compliant with the safeguards as provided under the Hazardous
and Other Wastes (Management and Trans-Boundary Movement) Rules, 2016, Solid
Waste Management Rules, 2016, E-Waste Management Rules, 2016, Oil Mines
Regulation 1984, Oil Mines Regulation 2017 under the India Mines Act, 1952 and the
GIPIP standards.

%k k
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Chapter - V
Assessment of Damages and Interim Measures
A. Assessment of Damages
L Studies on oil blowout and explosion concur on the fact that the impact of a

blowout and explosion depend on the size of the spill, the rate of the spill, the type of
spillage and the location of the spill. Further, timing and location plays a significant
harm to individual organisms and entire population. The Well Baghjan-5 blowout started
on 27.05.2020 and continued for at least 14 days before the explosion on 09.06.2020.
The fire continues to burn even after more than 50 days since the explosion on
09.06.2020. A disaster of this proportion, will reveal both acute and chronic effects,
some of which may continue even for decades after the blowout and explosion. This
section will discuss the damage that has been assessed through various impact
assessment studies that have been conducted in the site area, till date. Inputs received
from the local stakeholders form the basis of the following analysis. The section also
draws significantly from the observations and suggestions gathered from its interactions
with the scientific experts and institutions including the M.K. Yadava Committee, WII,
Dr. Asad Rahmani, Professor B.C. Choudhury, Dr. Ritesh Kumar, Dr. Ranjan Kumar
Das.

I. Extent of Affected Areas

1. The image provided below captures the day to day oil spillage coverage in
Baghjan area. The image indicates the extent of spill that occurred in the surrounding
area before the explosion on 09.06.2020 in the area. Ground reports from local
stakeholders suggest that the incident has severely affected a radius of 6 kms from the
Baghjan Oil Well No. 5. Further, areas within the radius of 6-10 kms have been
moderately affected. Reports from local individuals indicate that the smell of gas has
engulfed the entire landscape and was also felt from around 10 km away from the site of
the explosion. Expert who have visited the site including Dr. Ranjan Kumar Das indicate
that the condensate and the spill affected all forms of life within a 2km radius while the
effects of the gases could be felt even at a distance of more than 9 kms. In his
assessment, within the 2km radius, all the phytoplankton and zooplankton were directly
affected while there were coatings of oil film on plant life, water bodies, agricultural

fields, gardens and manmade structures.
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Grassland burnt and turned brown due to oil spillage
Source: Report submitted by Imon Abedin
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Fig.- 3 - Contamination of water( Oil flowing)

Source: Report submitted by Imon Abedin
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CTHON ARTRINWH. - 0372029

Fig.- 2 - Baghjan Well. No. 5 releasing toxic chemicals

Source: Report submitted by Imon Abedin

2 The explosion on 09.06.2020 and the subsequent fire which broke out has
led to immense damage to the local population and their homes, apart from small tea
gardens which were completely burnt down. Reports indicate that the grasslands on the
south-western side and the western side have been impacted by the fire and during the
field survey conducted by the experts, it was observed that bird density and diversity
within a 1km radius had reduced substantially.

3. The sound that has been emanating from the well since the explosion can be
heard even from a distance of 12 kms from the site of the explosion. The reports
unanimously report the extensive damage to the entire area around the explosion
burning grasslands, tea gardens and houses. The report dated 05.07.2020 received from
the Office of the District Administration prepared by the Circle Officer, Doomdooma
indicate that a detailed assessment of the actual affected areas and the affected
pattadars is ongoing and will be furnished to the Committee upon completion. The
Committee intends to undertake a site visit early next week to independently verify the
extent of the burnout area due to the explosion, the spillage area and the area affected

due to the deposition of condensate and ash.
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II. Damages occurred due to the Incident
a. Impact on Environment
1. All the expert reports, opinion and local representations before us

unanimously concur that there has been substantial adverse impact on environment
which is of a long-term nature. Several reports, particularly the impact assessment
report submitted by the WII provide detailed prima-facie assessment of the impact to
the environment through key parameters such as air, water, soil, sound quality etc. The
Committee places reliance on the Report of WII for a preliminary finding on
assessment of damages due to the incident. Simultaneously, independent testing on all
these parameters has also been requested from the CSIR-NEIST, Jorhat and Pollution
Control Board, Assam. The CSIR-NEIST, Jorhat has informed the Committee that the
report shall be completed within a time frame of 20 days after the flood water recedes.

The results of these tests will inform the final findings of the Committee.

The findings from the reports available presently have been analysed briefly herein

below :

()  Air Quality

1.  Several representations received from the local communities in and around the site
of incident have revealed complaints of difficulty in breathing and the ambient air being
laden within toxic and heavy fumes. Even scientific teams from institutions such as the
WII, who have visited the site, have reported such experiences. To this end, some
preliminary data of the presence of high level of pollutants in the air is available. The
WII has measured the Nitrogen, Sulphur Dioxide, Carbon Monoxide and HCOH
(formaldehyde) in the environment surrounding the site of incident. NO2 has shown 16
% increase on May 27 which is the highest recorded in the data time window (1% May
to 10% July). According to the study, SO2 (Sulphur Dioxide) levels spiked on
27.05.2020 and the highest has been recorded on 09.06.2020, following which it
subsided. HCHO (Formaldehyde) also showed a spike on 28.05.2020 and 09.06.2020,
with the highest reading on'21.06.2020. The CO (Carbon Monoxide) levels do not show

much changes before and after the blowout.

248



65

2 It has been widely reported in the representations available before us that
several residents of villages close to the site of incident who have not been
accommodated in the relief camps for various reasons are suffering from breathing
difficulties. It can be conjectured that such a state of affairs is not desirable for the health
conditions of several vulnerable population groups such as geriatric individuals,

pregnant women, children etc who reside in the nearby villages.

(ii) Water

1. In several representations filed before the Committee, it has come to light that
local residents, especially of villages located close to the site of incident have been
suffering because of contamination of the ground water. It has been stated before the
Committee, that tube-wells used by villagers are emanating foul smelling water which
makes it unusable. Several villages which are predominantly dependent on fishing from
the nearby water bodies, such as the Maguri-Motapung wetland have been deprived of
their livelihood because of the condensate on the water surface which has caused

widespread damage to the aquatic ecosystem and also contaminated the water.

2 The water quality post the blowout has also been examined by scientific
teams. Some of the preliminary data from institutions such as the WII reveal that there
has been large scale impact on the quality of water in the surrounding water bodies,
thereby, as a corollary causing substantial damage to the aquatic ecosystem. The WII
assessed the quality of water through essential physiological parameters such as pH,
Dissolved Oxygen (DO), Total Dissolved Solids (TDS), Conductivity, Specific
Conductance Temperature and Polycyclic Aromatic Hydrocarbons (PAHs) pollutants

based on ground sampling of water, soil and tissue of dead animals.

3. The results indicate that the levels of Dissolved Oxygen in the Lohit, Dibru
and Maguri-Motapung was Jower than the minimum recorded value of Brahmaputra
and barely above CPCB Class-A limits. The levels of Dissolved Oxygen had decreased
from the day of blowout till the last date on 22.06.2020. In the opinion of the Institute,
the Maguri-Motapung wetland is the worst affected with large scale death of aquatic
fauna. The pollutants in water has also had a disastrous impact on the aquatic fauna.
High mortality has been reported among fishes, insects, herpetofauna and insects

including the decline of Gangetic River Dolphin Population in the area. A mortality

249



66

among the Gangetic Dolphin Population due to oil poisoning in the area has also been
reported. It has been found that encounter rate of Gangetic River Dolphin in the area
has decreased by 89% post of the oil blowout. While dolphin presence was recorded in
Lohit and Dibru areas, no recording of Dolphin sound in Maguri-Motapung areas,

which was the most impacted site.

4. The tests and evaluations carried out by the WII conclude that high levels of
carcinogenic Polycyclic Aromatic Hydrocarbons (PAH) pollutants have been released
into the ecosystem, and will remain in the system for a long time. The concentration of
carcinogenic PAH was found to be significantly higher than other studies in India and
other parts of the world. Concentration of PAH found in fishes collected from Maguri-
Motapung wetland was found to be 10-100 fold higher than earlier reported
concentration in India and other parts of the world. The impact of this will be long term

as these pollutants will leach into the ground and contaminate ground water.

(i) Soil

1. Representations from the surrounding areas reveal that local residents have
suffered heavy damage to agricultural land, homestead land and also access to
commons such as fishing in Maguri-Motapung wetland and associated water bodies. In
fact, some local agriculturists have stated before the Committee that the damage to
their land is irreversible. In their view, their lands, much of which have not been

surveyed by the Revenue Department, Government of Assam; might not be cultivable

for another 20 years.

P} The preliminary data received by the Committee corroborates the claim that
there has been widespread damage to the soil. The impact assessment report of the WII
states that high levels of carcinogenic Polycyclic Aromatic Hydrocarbons (PAH)
pollutants which have been found in the ecosystem surrounding the site of incident will
eventually percolate into the ground and even contaminate the ground water. In their
view, the toxicity from these groups of pollutants is known to persist in the soil and
aquatic system for a long time due to sustained release which will cause prolonged ill
effects on all life forms. The PAHs in the soil and sediment samples used by the
Institute ranged from 37.6 to 395.8 ug/Kg.
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3. The soil analysis conducted by the Pollution Control Board, Assam on
12.06.2020 and 23.06.2020 in and around the site of incident have generally reported
«Oil & Grease” above the permitted tolerance limits. In samples from the blowout site,
heavy metals such as Lead and Copper have also been reported as above the permitted
tolerance limits. The Committee has deemed it proper to call for updated and
comprehensive toxicity tests from the Pollution Control Board, Assam. The results of

the tests are expected shortly and will inform the final findings of the Committee.

(iv) Sound/Noise

1. The representations received from local communities have also stated that
the constant noise emanating from the oil well has caused immense difficulty to
residents in the vicinity. It has been stated before us that the noise pollution from the oil
well has made it difficult to go about activities of day to day existence such as sleeping.
Tt has caused immense difficulty for students whose education has been hampered and
also senior citizens who have not been able to rest or sleep. The long-term health

impacts of such a situation will have to be studied in greater detail.

2. However, preliminary data available before us demonstrate that the noise
levels existing currently in the vicinity of the site of incident is well above the limits set
by the World Health Organisation (WHO) and the Central Pollution Control Board
(CPCB), which it makes it detrimental to both human and animal life. The assessment
carried out by the WII at the site has arrived at the same finding. According to their
study, the noise level in 12 km radius of 70db or above is higher than standard limits
set by WHO and CPCB and is not suitable for both human and animal life. Exposure
for a prolonged period may result in hearing loss and many other ailments apart from
affecting most of the birds and mammal species. It has been stated by WII that the
noise level of this magnitude will cause high levels of stress for humans who are in the

vicinity and may become a threat to wildlife as well.

(v) Loss of Flora and Fauna

Since the expert team could not visit the affected site, this part of the report has
been compiled from the reports submitted by WII, Aaranyak and Dr. Ranjan Kumar Das.

Photographs of vegetation helped in identification of some of the plant species.
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However, a detailed field study is needed to have a detailed technical report on the

damage cause by the incident of gas blowout and fire to the biodiversity of the area.
(vi) Loss of Flora

1. The spread of gas and condensate from the Well Baghjan-5 since 27.05.2020
poses a threat to the biodiversity of the area that included Maguri-Motapung wetland,
DSBR and the surrounding villages. Dr. Ranjan Kumar Das commented in his
preliminary report that the condensate and related pollutants covered an area upto 2 kms
radius from the blowout well. The vegetation under 2km radius comprised of tall
grassland and aquatic vegetation of Maguri-Motapung wetland including part of the
DSNP and Biosphere Reserve. Condensate created a layer over the grassland and
wetland plant species that used as a habitat by critically endangered, endangered and rare
birds, herpetofauna, butterflies and other wildlife. The water bodies are also source of
rich diversity of phytoplankton in the area. The condensate layer and other pollutants on
the plant species restricted the photosynthetic processes and resulted in injury and death
of the species. The grassland within 2 km radius is generally dominated by Arundo
donox, Saccharum spontaneum, Saccharum ravaenae, Phragmites karka. The severe
impact of the pollutants from gas well could be seen on the grassland communities in
Baghjan area and Maguri-Motapung Beel. Aaranyak identified a dried area (130
hectares) due to condensate (before 09.06.2020) covering current agricultural land (43.9
ha), gas well area (1.64 ha), betel nut gardens, small tea gardens, bamboo groves and
home gardens (12.6 ha), grasslands (56.02 ha) and water spread areas (15.84 ha). The
report of WII confirmed burnt out of the vegetation amounting to about 60-70 hectares
around the blowout well that caught fire on 09.06.2020. The pollutants also spread over
the surrounding forest vegetation that comprised of basically mixed deciduous in
characters with some semi-evergreen elements. The entry of different hydrocarbon
compounds in the ecosystem severely disturbed the aquatic animals specially fish
diversity due to the adverse effects on micro flora specially the phytoplankton. As
phytoplankton (producer) is the major component of the food web of the aquatic
ecosystem, the bio-magnification of the toxic pollutants in different tropic levels need to
be studied and monitored to assess the actual damage in the wetland area of Maguri-

Motapung wetland and DSBR.
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(vii) Loss of Fauna

1. The spread of gas and condensate from 27.05.2020 to 09.06.2020 before the
fire broke out, caused severe damage to the air, water, soil and surrounding vegetation
and settlement area including agricultural fields. It caused death and injury of different
groups of wild and domestic animals in the area. The noise pollution also caused

significant decrease of diversity of wildlife from the area.

2. According to the reports of WII, Aaranyak and Dr. Ranjan Kumar Das, a dead
Gangetic Dolphin (National aquatic animals of India) was found dead from Maguri-
Motapung wetland after the blowout incident. The Post-Mortem Report conducted by
WII suggested the probable cause of death of the dolphin could be the inhalation or

ingestion of toxic substance leading to hypoxia.

3. Most of the breeding endemic Red Data Book grassland birds namely Swamp
Francolin, Marsh Babbler, Jerdon's Babbler, Black-breasted Parrotbill and Swamp Prinia
abandoned their nest without hatching or left their chicks to die after the incident. Dr.
Ranjan Kumar Das also observed very less bird density and diversity within radius of

1km from the well after the incident.

4. Some of the observations of damages on wild fauna and its habitats made by
the Report of the WII after the Baghjan blowout incident are summarised in the

following points —

i. The observed levels of PAHs (Polycyclic aromatic hydrocarbons) after the
incident are reported to have severe impacts on fishes, plants, microbes, birds, reptiles,
amphibians and mammals.

ii. The total PAHs concentration reported in fish samples appears to be 10 - 100
folds higher than the earlier reported concentration in India. The impact is significant
and will have long term effect, as many of these pollutants will leach into the ground and
contaminate ground water.

iil. Maguri-Motapung wetland was severely damaged and polluted with respect to
level of dissolved oxygen (DO), and total petroleum hydrocarbons. Fish richness
declines by 71% and abundance by 81% between poor and good DO sites. It was
observed that fishes having visible symptoms on body due to oil toxicity, like loss of

scales, decolouration, bleeding and excess mucous secretion. Large numbers of species
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have shown signs of oil impact. Among the affected fishes, some like — Cirrhinus reba,
Banagana dero, Labeo bata, Labeo calbasy, Sperata aor, Sperata seengala, Channa
marulius, Channa punctatus, and Eutropiichthys vacha have high economic value in
market and some other fishes like — Puntius sophore, Puntius chola, Pethia gelius,
Salmophasia bacaila, Baralius barna, Mystus vittatus, Xenetodon cancila, Anabus
testudineus, and Parambassis ranga are ornamentally important fishes. The abundance
of these species was found to be significantly less in Dibru River and Maguri-Motapung
wetland, likely due to the mortality and avoidance of high toxic areas due to oil spill.
About 30 carcasses of fish were recovered in water bodies around the blowout site.
Communications with locals reveal that there were many more dead fish earlier after the
gas well blowout and they Have either washed out due to flood or fished out.

iv. The predicted noise level from oil blowout point to 12 kms away ranges from
113 to 70db. This level of noise will adversely impact mammals, birds and insects, from
disorientation to health issues.

V. The encounter rate of Ganges river dolphin was 4.5/10 kms, which was
reduced to 1.5/10 kms in May and by June it was 0.48/kms indicating 89% decline in use

of this area between February and June.

vi. The decline in bird richness is evident in grassland (59%) and wetland (85%)
habitats.
Vii. Species richness and abundance of butterflies increases with distance from

well blowout site indicating impact of oil spill. Presences of oil film on wings of green
marsh hawk and ditch jewel dragonfly and a carcass of a scarlet skimmer species with
oil film on wings were noticed.

Vviii. There was a direct impacts of explosion burn down at Jeast in 500 meter, and
impacts of oil spill seems to be the likely cause for reduced encounter of herpetofaunal
species. Live herpetofauna was recorded from 500m up to 6 km from the oil well

explosion site and recovered carcasses at 400m and 6 km.

5. Therefore, there is an urgent need of a long term study to understand the long-
term impacts of this uncontrolled blowout and gas-condensate spill on the ecology and
environment of Maguri-Motapung wetland and DSNP as well as on the health and
socioeconomic conditions and livelihood of local communities (depended on

biodiversity of the area) around the affected areas.
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(viii) Seismic activities

1. Assam is well known as a seismic zone, having recorded several major
earthquakes in its history. Some of the representations before us, especially from local
communities, highlight the fact that oil extraction and drilling in areas such as Baghjan
should account for this factor. Even the impact assessment report from WII placed
before the Committee, corroborates the validity of the claim. It has been stated that the
Northeast region being one of the most active seismic zones in the world and Assarﬁ
having recorded 586 earthquakes from 1970 to 08.07.2020; the site remains especially

vulnerable to seismic activity.

2. WII submits that the seismic activity coupled with dynamic nature of the river
systems in the area, which have changed course after waves of flooding, makes the
landscape extremely fragile in the site of incident. Changes to geomorphology in the
area can have damaging consequences in their opinion. It has been suggested, therefore,
that oil drilling, laying pipelines etc. be considered with these interrelated factors in

mind.

3. It has also been stated in the representations from the local communities that
tremors emanating from the blowout site has caused heavy damage to their homes and
local infrastructure. Qeveral houses in these villages have reported cracked walls and
floors and therefore, they are due to get compensation from OIL and the Government of

Assam.

b. Impact on the Eco-Sensitive Zone, Dibru-Saikhowa National Park and the
Maguri-Motapung wetland

1. Reports received from all scientific experts and institutions unanimously
concur on the extensive damage that has been caused to the ecosystem around Well
Baghjan-5 including the DSNP, the Eco-Sensitive Zone and the Maguri-Motapung
wetland. The DSNP is inundated with water and therefore site Visits by experts have
been limited to the Maguri-Motapung wetland. This section significantly draws from the
reports received by the Committee, specifically from the local stakebolders and experts /
institutions including, Shri Niranta Gohain, Dr. Ranjan Kumar Das, Prof. B.C.
Choudhury, Dr. Asad Rahmani, Dr. Ritesh Kumar, observations made be the Expert
Committee headed by Shri M.Y. Yadava, constituted by Government of Assam, WIIL.
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2. The impact assessment report dated 15.07.2020 by WII provides a detailed
analysis of the extent of damage in the aftermath of the blowout and spill. The results
indicate that large scale damage has been caused to the biodiversity in the area. The tests
and evaluations carried out by the WII conclude that high levels of carcinogenic
Polycyclic Aromatic Hydrocarbons (PAH) pollutants have been released into the
ecosystem and will remain in the system for a long time. The concentration of
carcinogenic PAH was found to be significantly higher than other studies in India and
other parts of the world. Concentration of PAH found in fishes collected from Maguri-
Motapung wetland was found to be 10-100-fold higher than earlier reported
concentration in India and other parts of the world. The impact of this will be long term

as these pollutants will leach into the ground and contaminate ground water.

3. High mortality has been reported among fishes, insects, herpetofauna and
insects including the decline of Gangetic River Dolphin Population in the area. A
mortality among the Gangetic Dolphin Population due to oil poisoning in the area has
also been reported. It has been found that encounter rate of Gangetic River Dolphin in
the area has decreased by 89% post of the oil blowout. While Dolphin presence was
recorded in Lohit and Dibru areas, no recording of Dolphin sound in Maguri-Motapung
areas, which was the most impacted site. It has been found that bird species richness
increases with the increase in distance from oil spill site. While the overall richness and
abundance of fishes decline with decrease in dissolved oxygen at different sites, which
in turn was a result of the oil spill. There was a similar impact on insect populations

which were found in much less number closer to the impact site.

4. The test results carried out by WII indicate that the levels of Dissolved
Oxygen in the Lohit, Dibru and Maguri-Motapung Wwas lower than the minimum
recorded value of Brahmaputra and barely above CPCB class A limits. The levels of
Dissolved Oxygen had decreased from the day of blowout till the last date on
22.06.2020. In the opinion of WII, the Maguri-Motapung Beel is the worst affected with

large scale death of aquatic fauna.

3l Dr. Ranjan Kumar Das is of the opinion that the first phase of the damage
happened during the period from 77.05.2020 to 08.06.2020 when the toxic gases with

condensate were being blown out. The grasslands have been severely affected and most
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of the grassland bird species enlisted in the IUCN Red Data Boo

Das is reproduced herein below :

Table 2: List of the breeding grassland

birds of Maguri-Motapung grassland and

k who were breeding

have abandoned their nests without hatching. The table included by Dr. Ranjan Kumar

their IUCN status
r Species Scientific Name Status in Ig:i)l?( Red Data
Swamp Francolin Francolinus gularis Vulnerable
Marsh Babbler Pellorneum palustre Vulnerable
Jerdon’s Babbler Chrysomma altirostre Vulnerable
Black-breasted Parrotbill -Paradoxornis flavirostris Vulnerable
Swamp Prinia Prinis cinerascens Near Threatened

It was noted that not a single threatened bird in the TUCN Red Data Book
were seen as most of their habitats have been badly affected by the fire. As on
14.07.2020, even after three waves of floods, oil sleek and condensate could be observed

in the grassland habitats.

6. The Expert Committee led by Shri M.K. Yadava constituted by the
Government of Assam, and other expert agencies such as the Bombay History Society
are involved in carrying out surveys of the avian and aquatic fauna that have been
impacted. Local experts on birds, fishes, butterflies etc. have been engaged in carrying
out surveys under the Divisional Forest Officer, Tinsukia Wildlife Division for all parts
of the DSNP and the Dibrw/Dangori River ecosystems. The coordination of all the
surveys in the Maguri-Motapung ecosystems and surrounding areas are being done by
the Divisional Forest Officer, Dibrugarh Division. Wwildlife specimens have been
collected by the respective Divisional Forest Officers and the PCB, Assam. The
samples have been sent to various institutions such as Institute of Advanced Studies in
Science and Technology, Guwabhati, Assam Agricultural University, Assam etc. Maps
are also being prepared by the GIS Team from AMTRON is working on the
preparation of maps in various layers. However, it has been stated that the results from
the tests, surveys etc are delayed due to the floods and the lockdown due to COVID 19.

The Committee awaits the results of these surveys and intends to undertake a detailed
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review of the ground situation during its site visit. The Committee has also requested
the PCB, Assam to conduct an independent toxicity test of the Maguri-Motapung

wetland and the same is awaited.

7. The reports of the local stakeholders and the experts also include
recommendations on remedial measures. Such measures include an ecological
restoration plan, comprehensive ecological monitoring, expansion of the eco sensitive
zone, ban on further oil drilling in and around the Maguri-Motapung wetland, which
are presently under deliberation by the Committee. The Committee will submit its
suggestions in its next Report along with the findings of the site visit and the results of |
the tests.

- 8. The Committee is, however, of the unanimous view, that it is necessary T

to set up/induct a multidisciplinary team comprising of community members
along with —experts on_wetland _ecology,- hydrology,.fisheries, water birds’
specialists and others who will report to the Committee and will be responsible t
formulate a restoration plan for the Maguri-Motapung wetland and also t
ascertain the extent of damages and the compensation to be fixed for that purpose.
The Committee, in its subsequent report shall make necessary recommendations

for payment of compensation by the Pollutor for restoration of the damages”

caused to the eco-system.
0 = —

I

I'\‘_,...-“""*
III. Socioeconomic Loss

a.  Affected Households and Population

1. Report dated 05.07.2020 received from the Office of the District
Administration prepared by the Circle Officer, Doomdooma indicate that a detailed
assessment of the actual affected areas and the affected pattadars is ongoing in Baghjan
Gaon, Natun Rongagorha Gaon and adjoining areas, which will be shared with the
Committee immediately upon completion. Till date, the Office of the District
Administration has furnished the recorded Pattadars including Patta number, Dag
numbers under 500 meter radius and under 501-1000 meter radius. The details are
appended hereto as Appendix-E. Considering the proportion and intensity of the oil
blow out and the explosion, the Committee has requested the DC, Tinsukia to

undertake a detailed assessment of the villages, households and individuals,
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specifically those who have been severely, moderately and marginally affected, the
extent of damage to immovable property, the loss of livestock, damage to standing

crops and horticulture, damages to fisheries etc. The report is awaited.

2. As per the reports of the Gaonburah dated 14.07.2020 furnished by the
Office of the District Administration, till date, 46 households within the vicinity of
200-250 meters, including 11 completely burned households, have been severely
impacted. It has been indicated that due to the flood situation in the area and the fire,
which was still burning then, it was difficult to conduct the survey and has accordingly
sought more time to complete the task. A Copy of the report of the circle officer,

Doomdooma as furnished by the DC, Tinsukia is appended hereto as Appendix-F.

3. Ground reports from local stakeholders suggest that the incident has severely
affected a radius of 6 kms from the Baghjan Oil Well No.5. Further, areas within the
radius of 6-10 kms have been moderately affected. Reports from local individuals
indicate that the smell of oil has engulfed the entire landscape and was also felt from
around 10 km away from the site of the explosion. Local stakeholders have described
dense coatings of oil film on plant life, water bodies, agricultural fields, gardens and
manmade structures. They have further suggested that cultivation within the severely
impacted zone within the radius of 6 kms won’t possible for at least another 20 years,
causing irreparable loss to the community. Second- order impacts such as damage to
homes due to tremors from the blowout, impact on children’s education etc. has also
been widely reported due to the sound and earth tremors arising from the blowout.
Many local residents also report heavy damage to homes from the earth tremors
generated by the oil well blowout. One of the interviews mentioned in the
representation submitted by Sri Niranta Gohain claim that the oil well blowout has

damaged the area culturally and its heritage had been completely dismantled.

4. It is pertinent to note here that immediately in the aftermath of the Gas
Blowout at Well Baghjan-5, a total of 4 relief camps were set up wherein 1610 families
has been accommodated with provisions for health, sanitation and drinking water
facilities in association with OIL. On 09.06.2020, after the explosion, villagers from
within a radius of 2-3 km from the site of the explosion took shelter in school building
beyond a distance of 3 kms designated as relief camps. Till date, there are a total

number of 12 relief camps, as informed by DC, Tinsukia, which have been set up for
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families affected by the blowout and explosion. Further, due to the increasing tremor in
the houses, many families from Natun Rongaorha Gaon, which is across the Maguri-
Motapung wetland, in the western site of the Well Baghjan-5 have taken shelter in the
relief camp set up at Guijan High School.

b.  Health hazard caused to the public

1. The hazardous releases have left the community is a precarious position.
Studies report that the sound pollution in the area is excessive and is detrimental to both
human and animal life. The noise level in 12 km radius of 70db or above is higher than
standard limits set by WHO and CPCB and is not suitable for both human and animal
life. In prolonged period, it may result in hearing loss and many other ailments.
Representations received from local stakeholders and affected communities indicate that
the drinking water available from tube-wells have become undrinkable because of an
odour after the blowout épart from new forms of disease creeping up among the

population.

2= The representation also enclosed short transcripts of 83 interviews with
residents of 11 villages in the vicinity of the site of incident. All of these interviewees
have reported health related impacts of the blowout. Of the 83 interviewees, 44
interviewees reported both health related impacts. All the interviewees unanimously
mention some form of adverse health impact such as breathing difficulty, headache from
the incessant sound from the oil well, damage to cultivation, polluted drinking water etc.
The reports of the local stakeholders on health impacts are corroborated with the medical
records, as furnished by OIL, of individuals presently under treatment in the hospitals. It
is recommended that an immediate medical assessment be undertaken by a team of

medical experts to ascertain the acute and chronic effects on the affected

population.

3. In this context, it is pertinent to mention that representation from all local
stakeholders’ express concern OVer the living and hygiene conditions in the overcrowded
relief camps. As per the information furnished by OIL, 1961 families with 9107 persons
are staying at 10 relief camps. This, by itself, indicates that social distancing norms and
sanitation facilities are under severe constrain as alleged by the local representatives.

Such vulnerability faced by the villagers eXpose them a higher risk of contracting
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infectious and communicablé diseases and particularly susceptible to COVID 19.
Although, till date, no COVID positive tests have been reported from the existing
relief camps, it is specifically recommended that regular screening for COVID is
conducted and as and when necessary. It is further recommended that adequate
number of relief camps with adequate health and sanitation facilities be set up by
the Office of the District Administration and OIL, in conformity with the COVID-
19 guidelines issued by WHO, Government of India and Government of Assam.
Furthermore, it is specifically recommended that all individuals presently being
accommodated in the relief camps be provided with immediate health safeguards,

including insurance cover for COVID 19.
IV. Remedial Measures by OIL

Post remedial efforts undertaken by OIL, as per the information made

available to the Committee is stated to inter-alia include the following :

il OIL has engaged M/s ERM India Pvt. Ltd., a leading global service provider of
environmental, health, safety, risk consulting services, t0 conduct an Impact Assessment
to review the site surroundings and the affected areas around Well Baghjan-5 in order to
identity the environmental & ecological impacts and community health issues and
recommend remedial measures. The study includes inter-alia an assessment of the air

quality, contamination of surface, ground water and soil, impact to biodiversity.

il. OIL has engaged the Energy Research Institute (TERI) with the objective to
recuperate the original properties of soil and water that has been contaminated by the
spillage and suggest bio remedial measures. This would also enclose an assessment of
the impact/contamination to the surface water, ground water and soil in the affected
areas.

jii. Competent authorities from Assam Agriculture University have been engaged to
assess the damage to crops, trees, plants including paddy, tea, fruits and vegetables in the

area affected in the aftermath of the Blowout.

iv. CSIR NEIST has been requested to assess the vibrations and tremors that are

being experienced in and around the vicinity of the Well Baghjan-5.
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V. An amount of Rupees Nine Crores has been deposited with the Office of the
District Administration towards payment of one time compensation to the families

residing in the relief camps.

Vi. 10 relief camps are presently being managed together by OIL and the Office of
the District Administration. 1961 families are being accommodated in these relief
camps. OIL has designated one officer per camp to oversee the management of the
camps. Regular visits with representatives of the Office of the District Administration on
a daily basis. Further, a team of two doctors and five para medicos are stationed at oil
installations in Baghjan with medicine and ambulances. Medical camps are being
regularly conducted at the relief camps by OIL doctors, local hospitals and ARMY
doctors. Medical cases reporting high fever with symptoms are being referred to the
AMCH, Dibrugarh for COVID tests. So far, no cases of COVID 19 have been reported
from the relief camps. A net expenditure of Rupees Eighteen Crores and Ninety two
Lacs towards providing relief and rehabilitation to the affected areas have been spent, till

date.

B. Assessment of compensation for the survivors

1. From the aforesaid discussions, it is prima facie concluded that the well
Baghjan-5 blowout and subsequent explosion has led to extensive damage to both the
publicly owned resources including the Maguri-Motapung wetland, DSNP, the Eco-
Sensitive Zone including the water bodies, air, wildlife and the natural resources
surrounding it as well as caused irreparable physical harm and damage to privately
owned property of the survivors in the affected villages. As pointed out by the local
representatives and the Office of the District Administration, the affected families and
individuals are in immediate need of funds to address the consequences of the hazardous
spills and releases. According to the report of the Gaonburah, while the severely affected
families as assessed within the immediate vicinity of the explosion site have suffered
grave physical harm to persons and property, others in villages such as Natun Rongapara
Gaon have incurred some economic harm and health hazards. The plight of the affected
families and individuals have been compounded due to the ongoing flood situation and

the spike in COVID 19 cases that have been witnessed in the last few days.
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2. The Committee has been apprised by the DC, Tinsukia that based on
consultation held on 05.06.2020 with select villagers of Baghjan Gaon, Baghjan Gaon
Milanjyoti Yuba Sangha, SP, Tinsukia and representatives of OIL that a one-time
compensation amounting to Rs. 30000 has been agreéd to be paid by OIL to the affected
families as an immediate relief as per the list available with the Circle Officer,
Doomdooma. On the basis of the report of the Circle Officer, Doomdooma, the process
of disbursing the one-time compensation has been initiated and amount has been
credited to the bank accounts of approximately 1049 families. It was further agreed
during the consultation that affected families whose names have been left out of the list
would be included after due verification. In this context, it be mentioned that the local
representatives have forwarded a list of excluded affected families and individuals to the
Committee, which has been forwarded to the DC, Tinsukia with a direction for inclusion
after due verification by the concerned circle officers. A list of all the affected persons

verified by the circle officer, Doomdooma is appended hereto as Appendix-G.

3. Further, the Committee has been informed by the DC, Tinsukia vide his letter
dated 17.07.2020 that 11 residential houses were found to have been burnt completely
after a detailed assessment undertaken by the Office of the District Administration along
with the Public Works Department. At a tripartite meeting between Baghjan Gaon
Milonjyoti Yuba Sangha, OIL and the District Administration, an amount of Rs. 20 Lacs
was proposed by OIL and the District Administration as advance to be adjusted in due
course against the total amount payable for the damage sustained by the eleven severely
affected families. However, at the objection raised by the Baghjan Gaon Milonjyoti
Yuba Sangha, to the suggestion of the amount being offered as <advance’, it was agreed
that the amount of Rs.20 Lacs would be paid as compensation and the question of
‘adjustment against the advance’ would be decided by the competent authority / Hon’ble
NGT. The letter further states that the process of disbursing the amount of Rs. 20 lacs

will be initiated shortly.

4. Additionally, a one-time compensation of Rs.25000/- is being awarded to each
of the affected families and individuals who had shifted to the relief camps in the wake
of the explosion in well Baghjan-5 on 09.06.2020. 709 numbers of such affected families
have been identified till date by the Circle Officer, Doomdooma and the money is in the
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process of being disbursed by the Office of the District Administration. A copy of the
list of the 709 affected families and individuals have been appended to as Appendix-H.

5. Further, it is pertinent to note that, quite apart from the aforesaid measures, the
survivors of the blowout and the explosion are also entitled to claim damages under the
Public Liability Insurance Act, 1991, Disaster Management Act, 2005 and the
Hazardous and Other Wastes (Management & Transboundary Movement) Rules, 2016.
In fact, the Public Liability Insurance, 1991 vide Section 3 provides for a ‘no fault’
liability which mandates the ‘owner’ to provide relief to any person who has sustained
any injury or damage to any property from an accident. Further, Section 4 of the said Act
casts a statutory duty on the ‘owner’, in this case OIL, to take out insurance policies
before handling any hazardous substance. To a specific query raised by the Committee,
OIL has furnished details of two such policies. However, from the facts made available
to the Committee, it is impossible to ascertain when these policies were made, if the
policies concerned Well Baghjan-5 and the time period/duration for which it was made.
The Committee is presently reviewing the documents to ascertain any possible violations
under the said Act. However, prima facie the Committee is of the view that the

provisions of Section 4 of the Public Liability Insurance Act, 1991 has been violated.

6. Based on the preliminary assessment, till date, the Committee is of the
unanimous opinion that the Well Baghjan-5 blowout and explosion was preventable.
Further, the hazardous release has impacted lives in a variety of ways and effected lives
differently. Further, the Committee is of the view that in furthering the cause of
environmental justice, people whose lives have been impacted must be meaningfully
involved to participate in decisions that affect their lives, environment and health. In
pursuing this approach, the Committee has therefore sought the assistance and called for
representations from the local communities including representatives such as Baghjan
Gaon Milonjyoti Yuba Sangha. The Committee has received some response till date,
however, await the detailed responses including representations from Baghjan Gaon
Milonjyoti Yuba Sangha. The Committee also intends to meet the affected families and
individuals, visit the relief camps during its site visit to ensure that compensation
measures commensurate with the principles of environmental, social and distributive

justice. Having said that, the Committee is however unanimous in its view that there
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exist enough grounds to consider the question of interim compensation for the affected
families and villagers. Be it stated that the above measures are being recommended only
as interim relief and not to be construed as the final compensation which will be assessed

subsequently and will include all remedial costs.

e The expert reports and representations of local stakeholders indicate prima
facie the disproportionate impact of the Well Baghjan-5 blowout and explosion on the
families and villages within the vicinity of the disaster site and/or the neighboring areas.
Therefore, in order to facilitate procedural, distributive, social justice, it is necessary to
enlarge the class of survivors who are entitled to compensation. The Committee,
therefore, proposes the formulation of three categories of affected families to assess the

question of interim compensation namely —

1) Those whose houses have been completely gutted by the fire thereby causing
grave injury to life and health, loss of livelihood, cultivable land, livestock, damage to

standing crops and horticulture, fisheries etc.

ii) Those whose houses have been severely damaged thereby causing grave injury
to life and health, loss of livelihood, cultivable land, livestock, damage to standing crops

and horticulture, fisheries etc.

iii) Those whose houses have been moderately/partially damaged or whose
standing crops and horticulture have been partially damaged thereby causing injury to

life and health, loss of livelihood, cultivable land, livestock, damaged to fisheries etc.
iv) The scale of interim compensation is as follows :

Category (i) — Rs.25 Lacs
Category (ii) — Rs.10 Lacs
Category (iii) — Rs.2.5 Lacs

The Committee while making the recommendations for interim measures have
borne in mind the health hazards as well as the possible effect caused due to the noise,
air and water pollution. The Committee is of the view that the aforesaid classification
must be made by the Office of the District Administration expeditiously and in
consultation with the concerned circle officers, the Gaonburahs and the community

representatives of the affected villages.
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Wil Based on the above discussion, the Committee recommends the following :
i) An initial amount of Rs.25 Lacs will be released immediately to all the

affected under category (i) whose information is already available with the Office of
the District Administration. For the affected families under category, (i) the
amount of 10 lacs will be released immediately within an outer limit of 15 days,
based on the informatibn already available with the Office of the District
Administration. The compensation amount, if any already paid, shall be deducted

from the aforesaid amount of interim compensation.

ii) The Office of the District Administration will compile a list of all those in
Category (iii), who have been moderately / partially impacted, in consultation with
the revenue officers, PWD, concerned circle officer, the Gaonburahs and
community representatives of the affected villages. The disbursement of the amount
will be completed expeditiously within an outer limit of 45 days from the passing of

the order by the Hon’ble NGT for interim compensation.

jii) The affected families, particularly under category (i) and (ii), whose names
have been left out of the list would be entitled to the said amount after due
verification within 7 days from the passing of the order by the Hon’ble NGT for
interim compensation and the same will be disbursed within 15 days from the date

of completion of the verification.

iv) The interim compensation will be paid by OIL and from the funds which
have already been made available to the Office of the District Administration. The
balance amount, if any, will be made available immediately by OIL and as and

when asked by the Office of the District Administration.

V) One-time compensation amounting to Rs.30,000/- that has been agreed to
be paid by OIL to the affected families, who had moved to the relief camps due to
Well Baghjan-5 blowout on 27.05.2020, as an immediate relief, will be disbursed
immediately as per the list prepared by the circle officer, Doomdooma and
available with the Office of the District Administration and not later than 7 days
from the passing of the order by the Hon’ble NGT for interim compensation. The

affected families whose names have been left out of the list would be entitled to the
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said amount after due verification and the same will be disbursed within 15 days

from the passing of the order by the Hon’ble NGT for interim compensation.

vi) One-time compensation of Rs.25,000/- will be disbursed to each of the
affected families and individuals who had shifted to the relief camps in the wake of
the explosion in Well Baghjan-5 on 09.06.2020 as an immediate relief as per the list
prepared by the Circle officer, Doomdooma and available with the Office of the
District Administration and not later than 7 days from the passing of the order by
the Hon’ble NGT for interim compensation. The affected families whose names
have been left out of the list would be entitled to the said amount after due
verification and the same will be disbursed within 15 days from the passing of the

order by the Hon’ble NGT for interim compensation.

vii) The interim compensation as well as the one time compensation, as stated
above, will be credited directly to the bank accounts of the affected families and
individuals by the Office of the District Administration. The said interim
compensation is non recoverable and will be adjusted against the final

compensation due to the affected families and individuals.

viii) An immediate health insurance policy including COVID 19 will be made
available by OIL to all affected individuals and families by the Well Baghjan-5
blowout and explosion and who,are presently taking shelter in the relief camps

within 7 days from the passing of the order by the Hon’ble NGT for interim

compensation.

Fkok
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f ” -:B'ésed on the preliminary assessment, the Committee has arrived the following
_--_‘f;_:ﬁrélilninary findings, which are subject to further consideration by the Committee. In the
“"interim, the Committee is also of the unanimous view that the well Baghjan-5 blowout
and subsequent explosion has led to extensive damage to both the publicly owned
resources including the Maguri-Motapung wetland, DSNP, the eco sensitive zone
including the water bodies, air, wildlife and the natural resources surrounding it.
Additionally, it has caused irreparable physical harm and damage to privately owned
property of the survivors in the affected villages. The Committee therefore concludes the

preliminary report with suggested interim measure including compensation for the

affected families and individuals.

A. Preliminary Inferences
L. The probable reasons of Well Baghjan-5 blowout and explosion are as under:
a. There was deficiency in understanding of the gravity of a critical operation

like removal of BOP without having a confirmed and tested secondary safety barrier.

b. There was deficiency in proper planning of critical operations. There was a
clear mismatch between planning and its execution at site and deviations from the

Standard Operating Procedure.

c. There were serious deficiencies of proper level of supervision of critical

operation at the well site both from the Contractor as well as from OIL.

IL. OIL did not have the mandatory Consent to Establish and Consent to Operate
both under the Section 25 & 26 of the Water (Prevention & Control of Pollution) Act,
1974, under Section 21 of the Air (Prevention & Control of Pollution) Act and the Ruled
framed thereunder, when it first started its drilling operations in Well Baghjan-5 in 2006.

I11L. On the day of the blowout of Well Baghjan-5 i.e. 27.05.2020 and subsequent
explosion on 09.06.2020, OIL did not have the mandatory Consent to Establish and
Consent to Operate both under Section 25 & 26 of the Water (Prevention & Control of
Pollution) Act, 1974, under Section 21 of the Air (Prevention & Control of Pollution)
Act and the Rules framed thereunder and/or the authorization Rule 6 of the Hazardous

Waste (Management, Handling and Transboundary Movement) Rules, 2016.

269



86

V. OIL, till date, does not have the required Consent to Establish and/or Consent
to Operate to either carry our drilling and testing of hydrocarbons in Well Baghjan-5
under the DSNP Area, except for the years 2008-09, 2012-13, 2018-19, under Section 25
& 26 of the Water (Prevention & Control of Pollution) Act, 1974, under Section 21 of
the Air (Prevention & Control of Pollution) Act and the Rules framed thereunder and/or
the authorization required Rule 6 of the Hazardous Waste (Management, Handling and
Transboundary Movement) Rules, 2016 which is in clear violation of the conditions

stipulated in the Environmental Clearance dated 11.05.2020.

B. Preliminary Interim Measures

L Immediate Preventive Measures to Avoid Similar Blowout and
Explosions
(1) It is pertinent to note that the handling of Gas wells is different than Oil wells.

Therefore, it is necessary to have different SOP for Gas wells.

(i1) Isolation of any Hydrocarbon bearing Zone by a secondary barrier is critical
and ought to be planned carefully. Such well situation cannot be relied upon only on
Hydrostatic Head of well Fluid. There ought to be proper secondary safety barrier, which
are tested both positively and negatively to check its integrity before attending any
critical operation in the well like nipple down of BOP.

(iii) Placement of secondary safety barrier must be placed as near to the perforated
zone and should not placed anywhere in the well.

(iv) Placement of Cement Plug is to be always done in the vertical portion of
Casing. If required to place Cement Plug in a deviated well, either a perforated Tubing/
Drill pipe shoe is to be used and the string ought to be rotated during placement of
cement slurry by using swivel joint or use the swivel joint with Kelly of the Rig. After
balancing the Plug, the string needs to be pulled out slowly and while breaking the
joints, Rotary 1s to be used to break the joint which will help cement slurry to spill all
around and also to fall smoothly from inside string.

) It is important to design Cement Slurry with water loss additive to control
water loss from cement slurry to bare minimum during setting of cement. Retarder may
also be added to get the desired thickening time. Compressive Strength of the designed
slurry are to be tested at 12hours, 24 hours and 36 hours.

270



87

(vi) Before doing any critical operation in well, a comprehensive contingency Plan
must be made available to face any eventuality. In this particular well due to not having

any such Plan.
IL Restoration Plan for Maguri-Motapung Wetland

1. The Committee is of the unanimous view, that it is necessary to set up/induct a
multidisciplinary team comprising of community members along with experts on
wetland ecology, hydrology, fisheries, water birds’ specialists and others who will report
to the Committee and will be responsible to formulate a restoration plan for the Maguri-
Motapung wetland and also to ascertain the extent of damages and the compensation to
be fixed for that purpose. The Committee, in its subsequent report shall make necessary
recommendations for payment of compensation by the Pollutor for restoration of the

damages caused to the eco-system.
III. Health Safeguards in Relief Camps

1. Tt is specifically recommended that regular screening for COVID is conducted
and as and when necessary. It is further recommended that adequate number of relief
camps with adequate health and sanitation facilities be set up by the Office of the
District Administration together with OIL, in conformity with the COVID-19 guidelines
issued by the WHO, Government of India and Government of Assam. Furthermore, it is
specifically recommended that all individuals presently being accommodated in the
relief camps be provided with immediate health safeguards, including insurance cover

for COVID 19.
IV. Interim Compensation to the affected families

1. The Committee, proposes the formulation of three categories of affected
families to assess the question of interim compensation namely ;

1) Those whose houses have been completely gutted by the fire thereby causing
grave injury to life and health, loss of Jivelihood, cultivable land, livestock, damage to
standing crops and horticulture, fisheries etc.

it) Those whose houses have been severely damaged thereby causing grave injury
to life and health, loss of liyelihood, cultivable land, livestock, damage to standing crops

and horticulture, fisheries etc.
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iii) Those whose houses have been moderately/partially damaged or whose
standing crops and horticulture have been partially damaged thereby causing injury to
life and health, loss of livelihood, cultivable land, livestock, damaged to fisheries etc.

iv) The scale of interim compensation is as follows :
.

P

Category (i) —Rs.25 Lacs ____j\r'/___
Py - T\ _
Category (i) — Rs.10 Lacs |}
Category (iii) — Rs.2.5 Lacsl'-\\l\
\\

2. An initial amount of Rs.25 Lacs will be released immediately to all the
affected under category (i) whose information is already available with the Office of the
District Administration. For the affected families under category, (ii) the amount of 10
lacs will be released immediately within an outer limit of 15 days, based on the
information already available with the Office of the District Administration. The
compensation amount, if any already paid, shall be deducted from the aforesaid amount

of interim compensation.

3. The Office of the District Administration will compile a list of all those in
Category (iii), who have been moderately / partially impacted, in consultation with the
revenue officers, PWD, concerned circle officer, the Gaonburahs and community
representatives of the affected villages. The disbursement of the amount will be
completed expeditiously within an outer limit of 45 days from the passing of the order

by the Hon’ble NGT for interim compensation.

4. The affected families, particularly under category (i) and (ii), whose names
have been left out of the list would be entitled to the said amount after due verification
within 7 days from the passing of the order by the Hon’ble NGT for interim
compensation and the same will be disbursed within 15 days from the date of completion

of the verification.

Sk The interim compensation will be paid by OIL and from the funds which have
already been made available to the Office of the District Administration. The balance
amount, if any, will be made available immediately by OIL and as and when asked by

the Office of the District Administration.
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6. One-time compensation amounting to Rs.30,000/- that has been agreed to be
paid by OIL to the affected families, who had moved fo the relief camps due to Well
Baghjan-5 blowout on 27.05.2020, as an immediate relief, will be disbursed immediately
as per the list prepared by the circle officer, Doomdooma and available with the Office
of the District Administration and not later than 7 days from the passing of the order by
the Hon’ble NGT for interim compensation. The affected families whose names have
been left out of the list would be entitied to the said amount after due verification and the
same will be disbursed within 15 days from the passing of the order by the Hon’ble NGT

for interim compensation,

7. One-time compensation of Rs.25,000/- will be disbursed to each of the
affected families and individuals who had shifted to the relief camps in the wake of the
explosion in Well Baghjan-5 on 09.06.2020 as an immediate relief as per the list
prepared by the Circle officer, Doomdooma and available with the Office of the District
Administration and not later than 7 days from the passing of the order by the Hon’ble
NGT for interim compensation. The affected families whose names have been left out of
the list would be entitled to the said amount after due verification and the same will be
disbursed within 15 days from the passing of the order by the Hon’ble NGT for interim

compensation.

8. The interim compensation as well as the one time compensation, as stated
above, will be credited directly to the bank accounts of the affected families and
individuals by the Office of the District Administration. The said interim compensation
is non recoverable and will be adjusted against the final compensation due to the

affected families and individuals.

9. An immediate health insurance policy including COVID 19 will be made
available by OIL to all affected individuals and families by the Well Baghjan-5 blowout

and explosion and who are presently taking shelter in the relief camps within 7 d_ﬁys

— o

from the passing of the order by the Hon’ble NGT for interim compensation..=~ ﬂ e

o

Place : Guwahati, Assam
Date : 24.07.2020
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APPENDIX A

JULY 15,2020

Impact of oil well blowout at Baghjan oil field,
Assam and resulting oil spill, on surrounding

landscape
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Impact of oil well blew out at Baghjan oil field
Assam and resulting oil spifl, on surrounding

landscahe

1 Executive Summary

The ail spill due to blow out of well number 5 cf Baghjan on 27" May, 2020 and subsequent fire
on 9" June, 2020 destroyed about 60-70 ha of area around the site. The oil spread out not only
on land, but also dispersed into the surrounding rivers and wetlands. The loud noise due to the

explosion can be heard as far as 12 km and beyond, making the area extremely unhealthy for
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Figure 1.1 Landscape of Tinsohia and Diitrigarh dissiats. Progected Greos In the viinity are Highlizteed

humans and wildiife. The affected area is biodiversity rich and one of the important remaining

refuge for several endangered and range restricted species.
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Site survey and review of existing information from the surrounding landscape, which includes
Dibru-Saikhowa National Park and Maguri-Motapung wetlands, indicates that the area harbours
around 40 species of mammals, 450 species of birds, 104 species of fish, | | species of chelonians,
18 species of lizards and 23 species of snakes, 165 species of butrerflies and 680 plant spacies
(Fgure 1.1). The wetland and river in the area are also a critical lifeline for the surrounding
communities. During the on-site survey a dead dolphin, several carcasses of dead fishes,
herpetofauna and mary species of insects were encountered. The oil spill bas caused mortality
and wilting of many plant species, and has severely affected the health of forests and grassland.
There is a coating of oil film on the vegetation, the beel, riverfront. as well as on many species of
river fauna, birds and mammals, in the impacted area, There is a leakage of hazarcous and toxd
chemicals, which is dangerous to fife in general, and this toxicity is known to persist in aquatic and
soil system for long; leading to prolonged ill effects on all fife forms, including humans. Even after
seven weeks of the incident, the leakage into the system continues, with no signs of containment.
Sampling of water, sediments, dead organisms, vegetation and faunal survey indicates a wide

ranging impact. We conducted irmpact study phase | from 29% May to 7" July, 2020.

Landscape fragility

The Brahrnaputra and Ganges floedplain landscape is unique in its morphoiogy and fragility, and
is responsible for shaping the unique community of plants and animals evolved in this system like:
one homed rhinoceros, barasingha, wild buffalo, hog deer, pygmy hag, Bengal florican, white
winged duck, marsh babbler, parrot bill, Ganges river dolphin, Asian small dlawed otter, fish such
as Chitalo chitala, Eutropiilchthys murius, and many more. The landscape is fragile and is engineered
by flooding. The dynamic nature of wetland create mosaics of habitat which are in perpetual flux.
In India as well as world over, there are only handful of Protected Areas where this system and
unique biodiversity is surviving, amongst them Dibru-Saiknowa National Park and Kaziranga-
Orang National Park tops the list. Other Protected Areas like Manas (Assam), Valmiki (Bihar),
Dudhwa and Hastinapur (Uttar Pradesh) have lost most of these aspects. The landscape is
vuinerable to earthquakes and occasionally large earthquakes, which cause large scale changes and
damage. We mapped changes in river courses and landscape from 1985 to 2020. River courses
were found to shift to @ maximum of 240 metresfannum, and an especially high shift rate is recorded
in Tinsukia and Dibrugarh districts, as several rivers here have confluence with Brahmaputra (Figure

1.2). It is this dynamic riverscape changes which ensure long term surviva! of species adopted to
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grassland-woodland succession, where longevity of site is not ensured but existence of grassiand
and swamps are ensured within landscape — shifting mosaic (Figure 2.1). Seismic data downloaded
from IRIS and Earthquake tracker websites show that 15% of earthiquakes are above 5 Mand rest
are of 3-4 M. Narula etal (2000) and Borghain et al (201 6) defined 6 thrusts in this area indicating
seismic vulnerability. This seismosity, coupled with dynamic nature of the river systems make the
landscape extremely fragile. Any changes to geomorphology will have far reaching consequences.
Therefore, dnilling for oil, and laying of oil pipelines needs to be evaluated keeping these concems in

mind.
Contamination of air water and terrestrial system

Large amount of oil and associated pollutants were discharged in the system. We rmeasured
Nitrogen, Sulphur dicxide, Carbon monoxide and HCOH (formaldehiyde) in the environmnt
surrounding the well blow site using remote sensing data. NOz has shown 16 % increase on 27"
May (on the day of the spill), which is highest recorded in our data time window (Ist May to
|0th July). SOz (Sulphur dioxide) levels spiked on 28" May, (a day after the oil spilf) and highest
recorded on 9" June (on the dayof the blow out), 2020 and then subsided. HCHO
(Formaldehyde) also show spike on 28th May, 9th June and highest on 2 Ist June and CO (Carbon

monoxide) levels does not show much changes before and after blow out. The bumt out area is
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mapped as 65-70 ha which includes crop fields, grasslands and swamps. There was visible oil spill

(oil and sedirment) on 167 June, 2020 down stream of well,
Water and sedimentt pollution

The quality of water was assesed by measuring the essertial physiciogical parameters such as pi,
Dissolved Oxygen (DO), Total Dissolved Solids (TDS), Conductivity, Specific Conduciance
Temperature and PAHs pollutants. The dissolved cxygen value for Brahmaputra is reportad to
be 7.23 mg/l and maximum being 10.92 mg/l. Ve samp led when levels of DO were at their peak,
and the levels of DO ranged from 0.94 mg/i to 7.35 mg/l in all samples, which is lower than
minimum recorded value of Brahmaputra and barely above CPCB class A limits. DO level
declined from the day of blowout, till our last sampling session on 22" june 2020. Maguri-
Motapung beel is worst affected and large scale death of aquatic fauna was observed. The

concentration of PAHs (16 types analysed) in water of Lohit, Dibru and Maguri-Motapung ranged
Gom 0.21 10 691.31 pg/l. The concentration was highest in Maguri-Motapung, followed by Dibry
and Lokhit rivers. The carcinogenic PAHs (ZCPAH, sum of BaA, BbF, BkF, BaP, InP, and DbA) were
also detected. It was found that ZPAH conceritrations in the present study were significantly
higher than other studies in India (ranging from 60— 1432 pg/L (Malik et al, 2008, Chakraborty
et al, 2014) and other part of the world (0.02 to 127 ug/L ) (Brindha and Elango, 2013). The
PAHs in soil and sediniert samples ranged from 37.6 to 395.8 pgikg in comparison to other

accidents in the world (96 to 2674 pg/Kg) (Yancheshmeh et al, 2014, Zeng et al, 2016).

in fish tissue samples the PAHSs detected range between 1043 to 7829.6 ug/Kg The highest
concentration was observed in fishes collected from Maguri-Motapung wetland. Arnong the
detected PAHSs in fish samples, Acenaphthene Fluorene and Phenanthrene constituted the 257 %
of the total detected concertration. The total PAHs concentration reported in fish samples
appears to be 10 - 100 fold higher than the earlier reported concentration in India (Dhananjayan
and Muralidharan, 2012) and other parts of the world rariging from 0.53 - 1064 pg/Kg (Zabik
et al, 1996, Akpambang et al, 2009 Levengood et al, 201 1; Huang et al, 2014). The impact is
significant and will have long term effect, as many of these pollutants will leach into the ground
and contaminate ground water. Long term restorative efforts are needed for cleaning up these

pollutants.
From the results of the study it can e concluded that Maguri-Motapung beel was severely
damaged and polluted with respect 1o level of Dissolved Oxygen (DO). and total petroleum

hydrocarbons. Also, we should worry about the long-term impacts of the oil spill in such a
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biodiversity rich environment and important wetland area for water birds, The lifeline is not only

biodiversity but also the livelihood of local communities.

Fig.re 1.3 Dead Gorges Aver dofivin found In Mogur Aotapang bl of Tirsotio,

Sound poliution - terrestrial and underwater

Scund plays important role for life on earth. Communication. resource use, predation, survival al
have reliance on sound and thus evolution have shaped various life form to use different spectrum
of sound. When sound become noise it is detrinental for living being, from modulating behaviour
to causing serious injury and death. To measure environment noise level in and arcund the ol
well explosion site, as well as underwater, v used a portable digital field recorder Tascam DR-
100 (TASCAM Inc,) along with a Cetacean Research™ C57 hydraphone. We found that the
sound level (dB weighted) was 96.48dB along Lohit Aver at a distance of 0.48 km and | 12.68 dB
on land at 0.1 k. We predicted the noise level with distance from the oil explosion peint using
the inverse square law that assumes equal sound propagation in all direction in an ideal condition.
The predicted noise level from oil explosion point to 12 km ranges from |13 to 70db respectively
(Fgure |4). This level of noise wil adversely impact mammals, birds and insects, from

disorientation to health issues. Animals would be stressed, as they have to communicate at higher

decibels.
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For humans sound level upto to 60db is the most comfortable. Noise above 70 dB over a
prolonged period may damage hearing (Centers for Disease Control and Preverttion, 2019). The
standard limits set by WHO and CPCB ranges from 40 db (silence zone) to 65 db (Commeicial
zone). The noise level in 12 km radius of 70db or above made environment not suitable for the
normal life for prolonged period as it may result in hearing loss and many other ailments. This
level will also affect most of the birds and mammal species. The under water sound ranges from
5 Hz to 92 kiHz (majority between 5 to 100 Hz) with pressure level ranging from 127 t0 135 db.
Most of the Ganges river dolphin communication happens in the range of 40 to 90 kHz

Ganges tiver dolphin status

Survey was conducted in the month of May and June, 2020 to assess the status of dolphins.
Passive acoustic monitoring (PAM) devices were used to understand occurrence and activity
patter of dolphirs. A total of 54.15 hrs of acoustic data was recorded and analysed from three
sites, VWe cornpared the abundance estimates with our earfier work in February 2020. In February.
the encounter rate of Ganges river aolg}hin was 4.5/10 km, which was reduced to 1.5/10 krnvin
May and by June it was 0.48/km indicating 89% decline in use of this area between February and
june (Figure 1.5). One dolphin was found dead in Maguri-Motapung area due to oil poisoning
(Figure 1.3). We recorded dolphin presence in Lohit and Dibru rivers, but no recording was

detected of dolphin sound in Maguri-Motapung area. which was most impacted site. Moderate
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and small size tributaries plays important role during monsoon as many dolphing mave in these
tributarias, for refuge during monsoon.
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Bird richness:

This area is famous for the presence of a large number of Critically Endangered and species of
conservation concemn. A total of 450 species of birds have been listed (Choudhury 2006, 2007,
Das 2006, Rahmani 2016). A cumulative effort of |1 km was surveyed (Figure |.6). Data from
abird was downloaded and used to draw comparisons between earlier occurrence reports at

locations that fall within our sampling grid and current occurrence. Bird species richness increases

with increase in distance from oil splll site.
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The bird data was compared with resident birds reported by birders on eBird (69 species in
grassland and |90 species in wetland) with our surveys (28 in grassland and 28 in wetland) at the
sarie surveyed sites. The decline in richness is evident in grassiand (59%) and wetland (85%)
(Figure 1.7). Survey team also recorded few abandoned nests at impact site. Its likely that birds
are also sprayed with oil spill as oil has been seen covering the vegetation in more than a 2 km
radius. Both oil spiil as well as intense sound seems to be respansible for reduction in bird species
dchness and abundance The effects of cil spill on birds are well known from many il spills around
the world from past. The overall effect of il poliution on aguatic bird populations must be

examined from two points of view: (1) the disastrous effects of oil spills and (2) the sub-lethal
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and indirect effects of chronic exposure to low levels of hy drocarbans in the environment (Szaro.

1976).
Fish richiness

This area is reported to have 104 species of fishes (alita, 2016). A total of 8 sites were sampled
with gl net and cast net 25 spedies of fishes belonging to 9 families was recorded. Cyprinidae
family was found to be the most dominant family with 13 species. The overall richness and
abundance of fishes declines with decrease in dissoived oxygen at different sites, which intum was
a result of the oil spill. There is significart difference bet.sen lew and high DO level with species

richness and abundance of fishes.
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Richness declines by 71 % and abundance by 81% between poor and good DO sites (Figure
|.8). DO levels are low in areas of oil contamination. We have seen fishes having visible symptoms
on body due to oil toxicity, like loss of scales, decolouration, bleeding and excess rnUCOUS
secretion. Large number of species have shown signs of oil impact (Figure 1.9 & Figure 1.10}
Cirinus reba, Banagana dero, Labeo bata, Labeo calbasu, Sperata dor, Sperata seengala, Charina
marulius, Charna punctatus, and Eutropiichthys vacha has high economic value in market and fishes
like Puntius sophore, Puntius chola, Pethia gelius, Salmophasia bacaita, Baratius bama, Mystus vittatus,
Xenstodon cancila, Anobus testudineus, and Parambassis ranga are omamentally important fishes.
The abundance of these species was found to be significantly less in Dibru river and Maguri-
Motapung beel, likely due to the mortality and avoidance of high toxic areas due to oil spill

109



During our survey, maximum mortaiify of adult fishes had occuired in stagnant pools, as there is

slow exchange of water and most of the fishes prefer stagnant pools during breeding period.
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Butterflies and odonates richness

A total of 96 individuals belonging to 41 species of butterflies and 34 individuals of |3 species of
odonates were sighted. Close 10 accident sites less insect species were found, The species
richness at sites close to well saturated much faster, while site at 5 km has not saturated with

current sampling (Figure [.11)

Species richness and abundance of butterflies increases with distance from well biow cut site

indicating impact of oil spill
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Direct exnosure to oil is known to negatively affect insects by altering different functions such as
feeding and oviposition behaviaur, gas exchange, cuticle permeability and cell membrane

structural and functional destruction (Beattie et al.1995; Menszh et al. 1995; Bogran et al, 2006).
Herpetofauna

This area is reported to have |7 amphibians, 13 turtle, | | snakes and 8 lizard species. The survey
was restricted to day time as flooding and lockdown of site after fire created sampling issues and
thus it should be considered as partial. Wark is underway and will be completed depending upon
flooding scenario in this area. The checklist of Ahmed and Das (2020) provides what will be

expected in this area.

Nine species of reptiles were recorded by us. The lack of any encounters of tadpoles in the
multiple water pools that were encountered in the grids, despite being breeding season for many
species, is a great concem, There was a direct impacts of explosion bum down at |east in 500

m, and impacts of oil spill seems to be the likely cause for reduced encounter of species. We
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have found live herpetofauna from 500 m up to 6 ki from the oil well explosion site and

carcassas at 400 m and 6 km,
People

We have not cared out any work on socio-economics and health impacts on humans. The ol
well blow out definitely seems to have impacted the pliysical and economic health of local
commurities (Rishu Kalantri 2020, thelogicalindian.com). The contaminarits will have fong term

impact and nesd appropriate mitigation measures.
Issues with operation of Gas and oil wells

There are two major issues with companies aperating oil and gas wells in Assarny, @) Management
of oil spills from their wells, and b} emergency response readiness and effectiveness in terms of
major accidents, The ofl leakage is a chronic problem and leaching of cil in water and underground
have ecological and health cost, as has been observed In the case of several welis across Easter
Assam. As far as major accidents like well blgwout in Assam is concerned, the entire focus seems
1o be on closure of well and no restorative process is put in place for remediation of effect of oil

in terrestrial or aquatic system, it is left to nature to heal herself.

Two oil well blow outs earfier occurred in Assam, Dikom and Naharkatia-Deohal, and we seemed
to have not learned any lessons. We are unable to obtain any meaningful information about
restoration of areas surrounding earfier well blc v outs. This seems to be the same in the case of
the blowout at Baghjan, with no effort to engage experts for remediation due to oil spill. The site
inspection by NBWL Standing committee report stated "“We are deeply distressed that Ol as a
leading public sector company, instead of serving as @ beacon for environmental compliance to others
in the industry, appears to have evaded environmental norms” (Madhusudhan & Bindra, 2013). The
report also highlighted development of mitigation plan in case of incidences such as the one that
has just happened. OIL does not have ary information on their website nor have they provided
information about their emergency plans as to how to deal with leaks and blowouts and

restoration plans in case of oil spill despite our request for this information.

Conclusion

The evaluation of landscape and biodiversity indicate large-scale impact of oil spill on flora and
fauna. Our evaluations and results point out to a substantially high level of PAHs pollutants, some
of which are carcinogenic, being present in the syster. We also recorded excessive noise level,
which is detrimental to animal and human health. While the impact of sound may be taken care

after plugging, the effect of PAHSs will remain in the system for a long time. Decline in Ganges
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doiphin use of this area, as well as one dolphin mortality. death of fishes, insects, herpetofauna,

birds and impact on health of mast of the animals observed, are refated to ol spill and well

blowout. There is a substantial decline in the biodiversity of the area, resulting in an unsuitable

habitat for aquatic and tervestrial life, which is clearly visibile in the rnortalities observed. Humans

in this area are also impacted. To counter the decline observed in mammals, birds, insects and

herpetofauna, it will take time and substantial restorative efforts to regain former diversity levels.

Vegetation in large area is also observed to be sprayed with il due to blow out and has impacted

the landscape in its entirety. Given the fragility and seismicity of the landscape, the impact of the

oil blow out, and impartance along with the uriqueness of bindiversity existing in the area,

following needs 1o be done for safeguarding this landscape:

D

2)

3)

)

The potential of ofl blow out and ol spill like disaster like this a reality and therefore such oil
wells in the vicinity of Dibru-Saikhowa National park and IBA complex ( Maguri and Motapung,
Poba Reserve Forest, Kobo chapor, Amarpur chapori and) will be detrimental to the
conservation vaiue of this unique ecosystem. Due consideration needs to be given to this

threat for future development.

More than 25 wells (Dibru-Saikhowa ESZ notification) are planned and almost same number
exist in this conservation complex/s (Dibru-Saikhowa National Park, Bherjan Wildlife
Sanctuary, Padumani Wildlife Sanctuary and Borajan Wildlife Sanctuary, Important Bird Areas
(IBA) Poba Reserve Forest, Kobo chapor, Amarpur chaperi and Maguri anc Motapung,
Dihing-Patkai Wildlife Sanctuary) needs to be re-evaluated for their cumulative impact on
biodiversity value of this landscape.

Safety audit for all other wells currently operating or planned need to be done. Risk
management study need to be done to ensure appropriate risk mitigation strategies.Detail
management plan needs to be developed for safety measures and dealing with oil leak age.
Observing the ecological disaster caused Dy this incident, the proposed oil exploration and
development in Mechaki, Mechaki extension, Baghjan and Tinsukia Extension PML (MoEFCC
EC dated Sth April, 2020) reeds to be reaassesed, since this is the habitat of Critically
Endangered species of this region.

OIL should have dedicated team and advanced training of their personnel to deal with
emergencies arising out of leakage, blow out and any other acciderts which is possible due

to extraction, transportation and storage of highly volatile and risky chemicals.

-20
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6)

7)

8)

Adequate finances should be for all restorative work in Wildlife areas Protected or otherwise
and compensate local people for their lasses, There should be annual payment 1o Forest
Department for restoration and subsequently for manzgement of this conservation complex.
Adequate consultation by Forest Departrrient should be done to invoive experts in the field

of Oil spill remediation and restoration.

A long term study should be initiated to understand the long-term impact of this ol spilt and
blowout impact on the ecology and environment of Maguri-Motapung beel and Dibru-
Saikhowa National Park as well as on the health and socio-economic conditions of local
communities around the affected areas. Impact of the oil spill on the livelihood of local
communities especially on ecotourism based on Maguri-Motapung beel and Dibru-Saikhowa

National Park needs to be assessed.

Restoration will be long-term process and appropriate committee should be formed to

develop, monitor and guide the process.
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2 Context

A blow out of oil well eccurred on 27% May 2020, at the Baghjan oil fieid of Ol India Limited in
Assam (Figure 2.1), which caught fire on 9% June 2020, The oil and gas leaked ime the system
and still continues tc do so (mid July, 2020). It has severely impacted wildlife, its habiat and
humans. Study was undertaken to asses the darnage to biodiversity and integrity of the
ecosystem.The area is biodiversity rich, having several protected areas and irmportant biodiversity
hatspots in its sumrounding, Dibru-Saikhowa National Park, Bherjan Wildlife Sanctuary, Padumani
Wildlife Sanctuary and Borajan Wildlife Sanctuary. Important Bird Areas (IBA) include Poba
Reserve Forest, Kobo chapori Proposed Reserve Forest, Amarpur chapori and Maguri and

Motapung beel (Figure 2.1) .

Accident occured close to the Dibru-Saikhcwa National Park and Maguri-Motapung Beel. Dibru-
Saikhowa National Park is 340 km? and the Biosphere reserve (DSBR) spans over 425 km”. This
is located in the Tinsukia and Dibrugarh districts of Assam. This area has recorded at least 40
mamrnals, 450 species of birds, 104 fish species 165 butterfly species and 680 plart species, 11
species of chelonians, |8 species of lizards and 23 species of snakes (Dibru Saikhowa Management
Plan,Choudhury 2006, 2007; Das 2006, Maduhusudan and Bindra, 2013, Kalita, 2C16). The area
harbours tiger, elephant, wild buffale, leopard, hoolock giobon. capped langur, stow lors, Gangetic
river dolphin, amongst others, The birds of conservation concem like Bengal Florican, White
winged duck Slender-billed vufture, White-rumped vulture, Baer's Pochard White-bellied Heran,
Adjutant storks, Yeflow-breasted Bunting, Harriers, Swarnp Francolin, Pale-capped Pigeon, Bristled
Grassbird, Marsh Babbler, Jerdon's Babbler, Black-breasted Parrothill, Yellow Weaver, Oriental
Darter, Black-necked Stork, Ferruginous Duck, Red-breasted Parakeet, Blyth's Kingfisher, Great
Pied Hombill, Spot-billed Pelican and, Rufous-vented Prinia (Choudhury 2006, 2007, Rahmani et
al. 2016; Bhatta et al 2016) occur in this area. Among herpetofauna, it is horne to the critically
endangered Black Soft-shell Turtle, Namow headed Soft-shell Turtle, Assam Roofed Turtle Indian
Flapshell Turtle, Water Monitor lizard, Indian Roofed Turtle, Burmese Rock Pythonand several
species of range-restricted frogs (Ahmed & Das, 2020 ). Good population of Ganges river dalphin
occur in the rivers, mainly in Lohit and Siang River surrounding Dibru-Saikhowa National Park.
Maguri-Motapung beel is one of the major wetlands in Tinsukia District of Assam, which
encompasses ~ 10 kmlarea, and is also severely impacted by the ol spill. While the species found
in this area largely overlaps with Dibru Saikhawa National Park, until date 294 species of birds
have been recorded from this area, and is as an Important Bird Area, Thousands of migratory

bird visit the wetland in winter. The first record of species like Bakal Bush Warbler and
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White-browed Crane are also from this area, highlighting the neec to conserve IBA (D Gogoi,
pers.comm & eBird ). A similar incident occurred at the OIL weell in Dikomn in 2005, which took
almost a month to contain and that too with the help of intemational agency Boots & Cocts Well
Centrol Inc (Nagvi, 2020). The sfte inspection by NBWL Standing committee report stated “We
are deeply distressed that OIL, as a leading public sector company, instead of serving as a beacon for
environmenital compliance to others in the industry, appears to have evaded environmental norms"
(Madhusudhan & Bindra, 2013). The report also highlighted development of mitigation plan in
case of incidences such as the one that has just happened. There seems to be no clear inforrnation
on the mitigation plan as suggested by the site inspection report. DFO-Tinsukea, wildlife Division,
has written to OIL seexing clarification on mitigation plan (DFO-Tinsukia Wildlife Division, pers
comm). It is important to note that the present spill has not stopped and is still polluting and
contaminating the surrounding areas. A similar incident in the Kalamazco river, USA tock several

years and millions of dollars to contain,

The current oil spill occurred in an area that is bordered by protected areas, nvers and important
wetlands and important Bird Area, which are the lifeline of not only biodiversity but also the
livelinoad of local communities. Having occurred in the monsoon seasor, the extent of impact
due to the spread of toxic hazardous gases and chemicals through air and water has spread far
more than the usual area of impact, causing large-scale damage. People in the area have reported
severe breathing difficutty, headaches and nausea.Noise pollution was big firitant causing severae
Unease and health issues. Even our survey team has suffered from the same symptoms, and
experienced heavy presence of oil and chemicals in the environment and intolerable noise. The
sound can be heard even about 10-12 km away from the place of accident. The srnell of cil
permeates the entire landscape, with plants covered with layers of oil due to continuous leakage
4ill now. There is seepage of oil to the nearby wetland and other water bodies adjacent to Baghjan

(D Gogoi. pers comm.,).

Ol well blow out spews a wide range of chemicals in air, water and ground, contaminating the
impact zone and surroundings. The hydrocarbon companent comprises of large number of
organic compounds, many of which are hazardous when released into the environment, for eg
Polycyclic aromatic hydrocarbons (PAHSs) amongst others. The distressing aspect of these
compounds is their property of persistence and toxicity (Liu et al. 2020). These carcinogenic
cormpounds get widely distributed in water, soil, sediment and air, and as they do not get
photochemically and biologically oidised or decomposed, their accumutation in these systems is

very high (Zhao et al. 2017, Gundiach 2017; Guzzelia and De Paolis 1994), Some of the effects
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of thié type of contamination has been reported to be hypothermia, skin and eye irritation,
indigestion, dehydration, impaired reproduction and/or preumonia in mary taxa (Erwironmental
Protection Authorty, [993). These toxic chemicals persist in the environment in particulate
ratter and sediments, and when environmiental condition changes, they are again released into
water, leading to secondary pollution and long term toxicity in these areas, which is a WorTYing

scenario for all life farms, including humans.

Adding to the concerns is the high seismic nature of this area, where the oil wells are operating,
The whole region has been subjected to frequent changes in morphology owing to recurrent
earthquakes. These earthquakes are knewn to have caused extensive landslides and ground
fissuring, amongst ather effects to marphology. The regian is known to have experienced several
high magnitude earthquakes within a short periad, Thrusts, faults and folds are a comman
characteristic of the region, exacerbating the concerns of ol drilling in the region, where sediments

and rocks of the region have been experiencing compressive forces (Borgohain et al. 2016).
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3 Landscape Fraglity

The Brakmaputra and Ganges floodplain landscape is uniue ond this uriqueness has shaped the
bictic community that have evalved in adaptation to tis landscabe, like the one hormed rHNGCRNaS,

orasingha, witd buffalo, hog deer, pygmy hog Bergal florican, white wirged , marsh babble perrot
bil, Ganges dolphin, Asian small dlawed otter, fish such as Chitaia chitala, Eutropiitchtiys murius, and
mariy others. This landscape is particuiarly fragile and is engineered by flooding. The dynamic natiie
of wetland crestes mosaics of habitat which are in parpetual flux. In India as weil as woid over, there
are only handful of Provected Areas where this system Grd unigue bisdivers?y is sur g, Grongst
them Dibru-Scixhowa and Kazirar. ga-Orang tops the tist. Other Protected Areas ixe Maras (Assam),
Vol (Bikar), Dudhwa and Hestinapur (Utar Pradesh) hove lost most of these gspects. This
landscade is also vuinerable to earthquaxes, with many foult fines and occasiarally large ecrthguares,
cousing changes and large scole domage. We miapped changes in river courses and landscape froim
1985 w0 2020. River courses are known to shift to @ Maximum Of 240 mfannum, and an especially
high shift rate is recorded in Tirpsukia gnd Dibrugerh ¢'sticts, as several rivers have confluence with
Brahmaputra here. This high rate of charige causes d shifting mosaic of grassiand and sw3TPS, where
the habitat at a perticular site is not ersured, but due to constant change, the habitat exists within the
landscape. It is this dynamic riverscape changes which ensure lonig term survival of species adapted o
grassiand woodland succession, Seismic data downioaded from RIS and Earthquake tracker webses
show that | 5% of earthquakes are above § M ond rest are of 3% M. Naruta etal (2000) and
Borgohain et dl (2016) defined 6 thrusts in this areq, indicating seisnic vulnerability. This seisimosiy,
coutiled with dynaric natire of the river systerms moke the londscape extremely fragite, and any
changes 1o geororphelogy having far reaching CONSEGUENCES. Therefore, driiing for oil ard laying of ofl

pinelines needs to be evalucted keeping these concems in mind.

3.1  Introduction

Fragility and resilience of a landscape are interconnected and it is difficult 1o completely tease
thern apart. In this particular contaxt, fragility 1s more relevant as it proves to be an important
critera on which we need to evaluate the changes In landscape, either natural or manmade.
Fragility of a landscape defines the outcome of any action <o all the elements within it e, wildlife

and humans, their interaction and subsequent effects. This section addresses the farger
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conservation context, and how incidents like oil bicwout and large scale developmental planning
without regard to ecology make a system fragile and robs it from the inherent capability of

resilience, |eading to disastrous consequences.

Understanding the landscape fragility is especially crucial in the plains of Assam, as it is prone 1o
earthquakes, and the rivers flowing through this landscape are extremely dynamic, carmying heavy
sediment loads, making this landscape even mare delicate. The Assam valley is a resuft of several
tonnes of deposition of sediment brought in by the rivers Brahmaputra and Barzk (Paro and
Kumar, 2017). According to Angelier and Baruah (2009), the thickness of the sediment reaches
5 km from the ground surface. Below this heavy deposit of sedimerits lie several active tectonic
faults which have been the source faufts of past carthquakes (Baro and Kumar 2017). These
festures make the Assam plain rivers vulnerable to change. Awulsion is a common geemarphic
process responsible for course changes with many rivers of the Ganga—Brahmaputra plain
" (Borgohain et al 2016). Dibrugarh has 21 34% of forest cover and Tinsukia about 41.76 % cover
(Forest Survey of India, 2019 )(Figure 2.1). These districts have a mosaic of habitat comprising of
Salix Swamp Forest, Wet and Dry grasslands, Tropical Moist Deciduous, Tropical Semi-evergresn,

Evergreen Forests and Cropfilds-Orchards (Rahrmani et al. 2016).

3.2 River Morphology

Measuring change

Geomarphology helps in understariding the relationship between river forms and processes,
water and sediment fluxes, ecosystem and habitat relationships. OQwing to the dynamic nature of
Hvers in the region, the changes in the tributaries of Brahmaputra, as well as main stream
Brahmaputra river, in and around Dibru Saikhcwa National Park, at the site of oil spill was
estimated using time series land cover dafa. This helps in visualizing the changes in river
morphology. These quartifiable charges in nver are used to derive braiding index to locate zones
which are prone to further change. Alsc channel displacement rate is calculated in these zones.
This data along with land cover changes is used to understand the changes in river morphaology.

For detailed methodology, see Section 9.1& 9.3

River course has undergone lot of changes around Dibru-Saikhowa national park Sand 2ars have
shown considerable changes in this part of the dver and so the braiding index also is seen changing
from 1985 to 2019-20. This continuaus change in braiding index signifies the ever changing river
morphology. Braiding index helps comrelating the geology with land cover changes 10 understand

the marphology of changes and the possibilities of future changes (see Section 9.3}
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Table 5-3 Conpentrution (ugle) of PAHs armung woter samples collectad ffom the Lokit river, Mogur-Motapung Wetlands and Dibru river.

tohit River Maguri-Motapung Dibru

Wetland River

PAHs W-1 w-2 W-3 w-4 W-5 W-6 wW-7 W-8 Ww-9 W-10 W-11  W-12
Naphthalene ND ND ND ND ND ND ND ND ND ND ND ND
Acenaphthylene ND ND ND ND ND ND ND ND ND ND ND ND
Acenaphthene ND ND ND ND ND ND ND ND 22.62 0.26 ND ND

Fluorene ND ND ND NO ND ND ND ND 174.6 2.61 0.21 0.80

Phenanthrene ND ND ND ND ND ND ND ND 691.31 ND 2.80 7.28
Anthracene ND ND ND ND ND ND ND ND ND ND ND ND

Fluoranthene ND ND ND ND ND ND ND ND 13.33 0.42 ND 0.45

Pyrene 0.22 ND ND ND ND 0.23 ND ND 6.12 0.31 ND 0.56

Benz[alanthracene ND ND ND ND ND BQOL ND BQL 6.61 BQL BQL BQL
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Chrysene
Benzalblfluoranthene
Benzo[k]fluoranthene
Benz[a]pyrene
Dibenzafa,hlanthracene
Benzofg,h,ilperylene

Indénol1,2,3-cd] pyrene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

KD

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.29

ND

BaL

BQL

BQL

BaL

ND

ND

ND

ND

ND

ND

ND

ND

0.27

ND

BQL

ND

BQL

BOL

9.97

9.18

ND

7.17

14.82

8.34

12.82

0.38

0.33

ND

BQL

ND

BQL

ND

BQL

0.27

ND

BaL

ND

BOL

BaL

.36

0.52

ND

BOL

ND

0.24

saL

ND -~ Not Detected, BGL — Below Quantifiable Limit
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Yatle 54 Concentraton: {ugll) of PAHSs asftong sedirent samples collected fiom the Lebit nver, Magun-Motapung Wetlands and Dibru dver.

Maguri-Motapung Dibru

Lohit River

Wetland River
PAHs 5.51 5.5-2 583 554 5.5-5 $.5-6 5.8-7 5.5-8 S.5-9 $.5-10 S$.511  5.5-12
Naphthalene ND ND ND ND ND ND ND ND ND ND ND ND
Acenaphthylene ND ND ND ND ND ND ND ND ND ND ND ND
Acenaphthene ND ND ND ND ND ND ND ND 37.60 ND ND ND
Fluorene ND ND ND ND ND ND ND ND 152.30 ND ND ND
Phenanthrene ND ND ND ND ND ND ND ND 395.8 ND ND ND
Anthracene ND ND ND ND ND ND ND ND ND ND ND ND
Fluoranthene ND ND ND ND ND ND ND ND ND ND ND ND
Pytene ND ND ND ND ND ND ND ND ND ND ND ND
Benz[a)anthracene ND ND ND ND ND ND ND ND ND ND ND ND
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Chrysene
Benzolblfiuoranthene
Benzolk]fluaoranthene
Benz[a]pyrene
Dibenzo[a,h]anthracene
Benzolg,h.i]perylene

indeno[1,2,3-cd] pyrene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND — Kot Detected
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Table 5-5 Concentration {g/Kg) of PAHs among fish collectad from the Magun-Motapung wetland and Lohit rver.

PAHS Puntius sophore*  Mystus s.:nMcmﬂl Channa orientals*  Rasbora daniconus®  Eutropliichthys vacha®
Naphthalene ND ND 104.3 166.9 ND
Acenaphthylene ND ND ND 129.6 ND
Acenaphthene. 475.5 566.1 821.5 1500.9 ND
Fluorene 2779.4 3131.8 2829.9 7829.6 ND
Phenanthrene 7466.1 7770.0 7002.7 200.1 ND
Anthracene ND ND ND ND ND
Fluoranthene ND ND 0.178.9 3474 ND
Pyrene ND ND 136.5 317.7 ND
Benz{a]anthracene ND ND 169.3 145.1 ND
Chrysene ND ND 135.0 240.4 ND
Benzo[b]fluoranthene ND ND ND ND ND
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Benzol|k]fluoranthene
Benz[alpyrena
Dibenzo[a,hjanthracene
Benzo|g,h,i]perylene

indeno{1,2,3-¢cd] pyrene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

* fish collected from Maguri-Motapung Wettand, * fish collected from Lohit river, ND — Not Detected
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The post-mortem report provided by DFO-Tinsukia Wildlife Division, of the Ganges dolphin
carcass found in the Maguri-Motapung weti,ana was observed to be in accordance with the
previously reported effect of PAHs on mammals (Appendix 12). The observations included
extensive haemorthages in  gastrointestinal tract. haemorrhages and edema in  lungs,
haemorrhages arid ventricular darages in heart, haemorrhages in stomach, intestinal lumen and
liver parenchyma, congestion in kidney and birain, The post-mortem report suggested the
probable cause of death of the dolphin could be inhalation or ingestion of texic substance leading
to hypoxia. DeGuise et al, (2017) in their study on dolphins expased to oil at Barataria Bay.
Louisiana, also reported the similar heatth effects such as adrenal and lung abnormalities in
dolphins that stranded and died within the oil spill footprint, Specifically, dolphins post oil spill had
a prevalence of thin adrenal gland cortices, severe pneumania, and primary bacterial pneumonia.
The study supported the conclusion that exposure 10 petroleum products from oil spil fed to
adrenal and lung disease in dolphins and contributed to the observed increase in dolphin

mortalities,

5.6 Risk valuation of PAHs in aquatic ecosystem

Risk valuation of PAHSs is subjected to two laboratary derived factors: a) median lethal dose
(LD50), a statistically derived single oral dose of a compound that will cause 50 % mortality of
the test population; b) the median lethal concentration (LC50), concentration of a substance in
the diet that is expected to lead to 50 % mortality of the test population. Many PAHs are acutely
toxic to aquatic organisms at very low doses. The sensitivities of fish to Acenaphthene, Fluorene,
Phenantherene and Benza[aJanthracene was observed to be greater than other detected PAHSs
in the fish tissues. A recent compilation of lethal concentration (LCS0s) for the different aquatic

organisms obtained from USEPA ECOSAR software tool (USEPA, 2012) have been listed in
Table 5-6

The obtained results with significantly higher levels of PAHs in water and fish samples indicate an
increased level of toxicological impact on various wildlife species. As mentioned inTable 5-6, the
concentration of PAHSs in the water and fish samples are found to be several times higher than
+he LCS0 concentration. The observed levels of PAHs in the present study is reported to have
severe impacts on fishes, plant and microbes, birds, reptiles, annphibians and rmammals. Petroleun
can adversely affect organisms by physical action (smothering, reduced light), habitat modification
(altered pH, decreased dissolved oxygen, decreased food availability), and toxic action. Large
discharges of petroleum are most likely to produce notable effects from physical action and

habitat modification. The mechanism of toxicity is reported to cause interference with cellular
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membrane function and enzyme systems associated with the mernbrane (Neff, 1985). The
resulting biochemical disruptions and cell damage lead to mutations, developmental
malformations, tumours, and cancer (Eister, 200Q0; Santodonato et al, 1981). The PAHs affects
different organisms at differerit level and in different ways based on their physical, chemical and

biological functions.
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Table 5-6 The Acute Toxigty Leve! (LCS0) of PAHs in some of the aquatic species (USEPA, 2012).

Fish Daphnid Green Algae Mysid Water Fish

PAHs Abb. 96 h 48 h 96 h 96 h Max. detected concentration

LC50 LC50 EC50 LC50 Present Study
Naphthalene Nap 9390 5940 6910 4010 - 166.9
Acenaphthylene Acpy 2280 1550 2420 5000 - 129.6
Acenaphthene Acp 1480 1030 1740 327 22.62 1500.9
Fluorene Fi 2110 1450 2330 511 174.6 7829.6
Phenanthrene Phe 1150 810 1470 220 691.31 7770
Anthracene Ant 1150 810 1470 220 - -
Fluoranthene Flu 390 290 660 50 13.33 347.4
Pyrene Pyr 390 290 660 50 6.12 317.7
Benz[alanthracene BaA 129 101 290 11 6.61 165.3
Chrysene Chr 130 100 290 11 9.97 240.4
Benzof[blfluoranthene BbF 42 35 125 2.5 9.18 -
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Benzolk]fluoranthene
Benzo|a]pyrene
Dibenz[a,hlanthracene
Benzo[g,h,i]perylene

Indenol1,2,3-cd]nyrene

BkF

BaP

DbA
BghiP

InP

42

a2

14

14

14

35

35

12

12

12

125

125

54

54

54

2.5

2.5

0.55

0.55

0.55

ND

7.17

14.82

8.34

12.82
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The highest detected PAHs (Acenaphthene, Fluorene and Phenanthrene) in water and fish
sample have high toxic effect on the aquatic environment. Acenaphthene damages the DNA of
cells and affects endocrine activity, A bigger concem is the potential for acenaphthene to build
up in aquatic sediments, which could pose a risk to arganisms that dwell in or near the bottom
of lakes and rivers. Effect of flucrene sfudied on fingerling bluegills showed that 62 ug/L adversely
affected their ability to capture prey, 120 pg/L reduced growth, and 1000 pg/L increased their
vuinerability to predation, Fluarene, at concentrations well below its solubility and at levels that
could realistically occur in the environment. represerits a potential hazard to aguatic organisms
(Finger et al, 1985).1n animal studies, exposure to fluorene affected the blood system and spleen
(USEPA, 2002). Ninty three percent mortality was observed in the embryo of rainbow trout
administrated with the phenanthrene (85 pg/L) self-explained its toxicity for fishes (Black et al,
1983).

5.6.1 Plants and Microbes

Reports of the effects of petroleurn spills or discharges on plants and rricrabes contain accounts
of injury or death of freshwater wetland vegetation (Burk, 1977, Baca et al, 1985); enhanced or
reduced biomass and photosynthetic activity of phytoplankion communities (Johansson et al,
1980; Shailaja, 1988); geretic effects on terrestrial plants (Klekowsk, 1994); and micropial
community changes and increases in aumbers of microbes (Braddock et al, 1973 Megharaj,
2000). Lethal and sublethal effects are caused by contact with oil or dissolved oil, systemic uptake
of oil compounds, blockage of air exchange through surface pores, and possibly by chemical and
physical alteration of soil and water. such as depletion of oxygen and nitrogen, pH change, and
decreased light penetration, Individual PAHs, at low concentrations (5 to 100 ppb) can stimulate
or inhibit growth and cell division in aquatic bacteria and algae. At high concentrations (0.2 to 10
ppm) the same PARs interfere with cell division of bactera and cell division and phatosynthesis

of alzae and macrophytes; they can also cause death (Neff, 1985; Eisler, 2000).

56.2 Fish

—

Heavy exposure to petroleum in adult and juvenile fish through ingestion of contaminated food
or water can lead to their death. Petroleum concentrations (total petroleum hydrocarbons) in
water of less than 500 pg/L during long-term exposure (Woodward et al, 1983). Sublethal effects

begin at concentrations of less than 500 pg/L and include changes in heart and respiratory rates,

gill structural damage, enlarged liver, reduced growth, fin ercsion, corticosteriod stress response,

immunosuppression, impaired reproduction, increased external and decreased internal parasite

burdens, behavioral responses, and a variety of biochemical, biood. and cellular changes (Barnett
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and Toews, 1978; Malins and Hodfins, 198 |; Thomas and Budiantarz, [995: Kuehn, 1995; Gregg
et al, 1997; Khan, 1999; (Collier et al, 2013: Vinget et al, 2016). Eggs and larvae can suffer adverse
effects, including death, when exposed to concentrations of petroleum in water ranging frem less
than | pg/L (total PAHs) up to 500 ug/L (total PAHSs or total petroleum hydrocarbons) (Marty.
1997: Heintz et al, 1999; Carls et al, [999). Effects of oil on eggs and larvae include death of
embryos and larvae, abnermal development, reduced growth, premature and delayed hatching
of egzs, DNA alterations, and other cellular abnormalities (Malins and Hodgins, 19817 Brown,

1996; Marty, 1997, Heintz et al, [999; Carls et al, 1999)

5.6.3 Reptiles and Amphibians

Carcass of various species of reptiles and amphibians were found at the site of blowout, Earlier
studies have also reparted death and sub lethal effects of PAHs such as grossly inflated lungs,
fatty livers, and abnormal behaviour in Bulifrog tadpoles (McGrath and Alexander, 1979}
Sensitivity of the amphibian larvae to ol is reported to be slightly less, but it can cause reduced
growth or reduced food (algae) densities and could prevent metamorphosis of green frogs at

high exposure (Mahaney, 1994; Lefcort, 1997)
564 Birds

Birds have also been reported to be affected by petroleum through extemal oiling, ingestion,
egg oiling, and habitat changes. External oiling disrupts feather structure, Causes matting of
feathers, and produces eye and skin irritation, Death often results from drowning (Vermeer and
Vermeer, 1975; Tseng, 1993; Jenssen et al, 1994) Birds that spend much of their time in the
water, such as alcids (Alcidae), waterfowl (Anatidae) are the most vulnerable to surface oil.
Petroleum can be ingested through feather preening, consumptian of contaminated food or
water. and inhalation of fumes from evaporating oil. Ingestion of oil is seldom fethal, but 1t can
cause many debilitating sublethal effects that promote death from other causes, including
starvation, disease, and predation. Effects include gastrointestinal irritation, pheumonia,
dehydration, red blood cell damage, impaired osmoregulation, immune system suppression,
hormonal imbalance, inhibited reproduction, retarded growth, and abnormal parental behaviour
(Eppley, 1992; Jenssen, 1994, Fowler et al, 1995; Watton, 1997). Petroleum spilled in avian
habitats can have immediate and long-term effects on birds. Fumes from evaporating oil, a

shortage of food, and clean-up activities can reduce use of an affected area (Parsons, 1994; Day,

1997).
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5.6.5 Mammals

The metabolisrm and effects of some PAHs have been well docurnented in laboratery rodents
and domestic mammals but poorly docurmented in wild mammals. Target organs for PAH toxic
action are skin, small intestine, kidney, and mammary gland; tissues of the hematopoietic,
lymphoid, and immune systems; and gametic tissue. Aquatic mammals are long-lived and have
relatively large arnounts of body fat (necessary for energy storage, therrnoregulation, etc.), placing
them at significant risk for accumulating lipophilic organic contaminants. This makes aquatic
marnmals both vulnerable to and sensitive indicators of acute and chronic exposure to recalcitrant
contaminants. Chronic effects may impair reproductive performance, irmmune function, or even
survival for individuals and, if widespread, affect the status of a population and community (NRC
2003}, Evidence suggests that chronic and/or acute exposure to oil may lead to a range of
ailmertts and condttions including skin irtation, conjunctivitis, hepatic and hypothalamic lesions,
hepatic necrosis, cancer, and poor survival of offspring (Engelhardt 1982, Martineau et al. 1994,
Loughlin et al. 1996, Peterson et al. 2003). Inhalation exposures are a CONCem for any air-
breathing organisms (eg sea turtles, mammals, birds, humans) near the oil spilled surface.
Cetaceans breathing just above the air/water interface would likely be more consistently exposed
to the highest cancentrations of surface oll droplets, than either birds or humans. Large mammals
may also ingest prey that has oil or its metabolites in their tissues. Inhalation of evaporating oil is
a potential respiratory oroblem for mammals near or in confact with large quantities of
unweathered oil. Some of the previously described disorders are thought to be caused by
hypothermia, shock, and stress rather than direct toxic action; distinguishing between the two
types of causes can be difficult Similarly, the unique cetacean physiological and anatomical

adaptations for respiratory efficiency associated with diving would increase the impacts of oil

inhalation and aspiration (Takeshita et al, 2017).
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6 Sound pollution from the oil well blowout

Noise levels upta 5 km from oil blow out, on surface and under water, was measured, Sound plays
important role for life on earth. Communication, rescurce use, predation, sundsal all have refignce on
sourd and thus evolution have shaped various life form 1o use different spectrum of scund. VWhen
sound become noise it is detrimental for liing being from miodiiating behaviour to causing serious
injury and death. To medsure environment ncise level in and around the oil well expicsion site, we used
a portable digital field recorder Tascam DR-100 (TASCAM Inc). Sound recording was dane alorig Lohit
river 4 km upstream to Skm down stream from well blow out site and on land upto 4km.

We found that the saund level (dB weighted) was 96.48dB along Lohit river at o distance of 0.48 km
and | 12.68 dB on land, The predicted noise level from oil explosion point upto 2 km ranges frem
113 to 70db (Figure 5). For humans sound level upto to 60db is the most comfortable, Noise above
70 dB over a prolonged period may damage hearing (Centers for Disegse Controf and Prevention,
2019).The standard limits set by WHO and CPCPB ranges from 40 db (silence zone) to 65 db
(Commertial zone). The no'se level in 12 kim radius of 70db or cbove made envirenment not suitable
for the normdal life for profonged period as it may resuft in hearing loss and many other ailments. This
jevel will also affect most of the birds and mammal species. The under water sound ranges from 5 Hz
to 92 kHz (majority between 5 to 00 Hz) with pressure level ranging from 127 to 135 db. Most of
the Ganges dolphin communication happens in the range of 40 to 90 kHz

6.1  Surface noise monitoring

To measure environment noise level in and around the oif well explosion site, we used a portable
digital field recorder Tascam DR-100 (TASCAM Inc). Sound level in the surrounding

environment was recorded along the river Lohit on 3" July, and in and around the explosion site

(rig area) at the oil fields on 4" July, 2020.

Along the Lohit river, sound level recording was done up to 5 km downstream (to Guijan ghat)
and 4 km upstream from the oil explosion site. Along this 9 km stretch, recording was carried
out every 500 m - | km. Around the rig area on land, sound level recording was dene for up to
4 km distance from the explosion site, once every - 2 km. With the recordings.

a spectrogram was generated t0 visualize the spectrum of frequencies (i.e. the amount of energy

in the sound at each frequency) of the signal (Figure 6.1).
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For each of aur |3 sound recordings, we selected the required sound clip on the spectrogram
from Raven software and measured average power and peak power. For detailed methodology,

see Section 9.8

While the extent of frequency r-angé audible by young pecple lies between 20 to 20,000 Hz,
hurhan ears are most sensitive to hear between 500 Hz and 6,000 Hz, than any freguency beyond
these limits. The conventions used here 10 denote these terms are as follows, LA= A-weighted
power, LAeq= equivalent A weighted power, LAmMax= maximum A weighted power, LA is
synonymous with dRA and dB(A) and is often written as LA = xdB. The standard thresholds of

environment noise as per WHO guidelines are in Appendix |3,

From the recordings obtained by us, we found that the peak power at 0.48km from spill site is
150.2dB zlong the Lohit River and at 0.1 km, the peak power was 1632 dB on the land (Table
6-1 & Table 6-2). Both of these go beyond the environment noise usually found (Figure 6.2).
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Table & Summnary of the naise level recordngs-at various dstance from the off explosion site in Baghjan along Lobit rivar

Aerial Distance aveg peak
sh.ne from spill (From | Gain power | power dB(A)
River Lohit) (dB) (dB)
1 0.48 10| 1165 1502 9648
2 1.15 10 111.2 146.1 91.18
3 1.62 10 110.1 144.2 90.08
4 2.12 10 107.3 140.5 87.28
5 2.7 10 106.5 141.1 86.48
5 3.18 10 105.2 1356.1 85.18
7 3.53 10 100.9 134.4 80.88
8 3.7 10 100.6 134.6 80.58
9 4.6 10 101.7 133.9 31.68
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Totle 6-2 Surmmayy of the rise level OuTkngs ot varicus distarie o the off aqilasion e in Baghian in the fig araq ol femd

si.no I-::ir'li[a(lEl;:istar}c.e fren Gain | avg power (dB) | peak power (dB) dB(A)J
plosion site)
1 01| 10 132.7 163.2 | 112.68
2 1.58 10 110.2 144.8 | 90.88
3 2.34 10 106.6 140.8 | B86.58 |
4 3.45 10 101 136.6 | 80.98

Table (-1 Centre btition cool Bozd (CPCE) parissitls mits for nafss level

Afes Category of Limits In dB{A) LAeq*
£ode area/zone Day Time Night Tlme
A Industrial zone 75 70
B Commercial zone 65 55
C Residential zone 55 45
B Silence
D zone 50 40

We found that the sound level (dB weignted) was 96,48dB(A) along Lohit river at a distance of
0.48 km and | 12.68 dB(A) on land at 0.1 km. From our study, we predicted the noise jevel with
increase in distance from the oil explosion point using the inverse square law that assumes equal
sound propagation in all direction in an ideal condition. \We have seen that in both upstream and
downstream in the Lohit river up 10 9-10 krn radius from the oil explosion point the noise level
was higher than 70db. In the terrestrial habitat (il explosion site) the 70db Limit was found to
be in a Radius of 12 kilometre. Up to 60db is the most comfortable sound level for Humans.
Noise above 70 dB over a protonged period of time may start to damage hearing (CDC), with
the standard limits set by WHO (Appendix 13) and CPCB (Table 6-3), which was almost near

the limit for a big public event such as ceremonies, festivals and entertainment everits and far
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exceeds the night time limit for industrial zone area. This makes the environment not suitable for

the normal life for protonged period as it may result in hearing loss.

Noise level in responseto distancefrom Expisgion site

120

10600

/n "G

Noisg leve R

20 )

680

Figee 6.3 Nuise level with respornce Lerence from the eqloson site
* Gray colaur amow show the distance ot which 70 industiol 2208 threshold is aghievsd

On river the dampening of sound is less due to negligible obstruction compared to on land where
structure impede and reverberate (Figure 6.3) This will cause high stress level for the Humans
settled nearby as its higher than the normal norms prescribed by both WHQ and CPCB (Also
see Appendix |31 & Table 6-3). Noise beyond a threshold is a threat to wildlife as wel.

6.2 Underwater noise monitoring

Passive acoustic monitoring (PAM) device (The Cetacean Research™ C57 hydrophone series)
along with the portable digital Geld recorder Tascam DR-100 (TASCAM Inc) were used to
monitor underwater sound in June 2020. They were deployed at 500m intervals of the river to
get a sound profile. Sound level in the underwater environment was recorded along the river
Lohit on 3rd july, 2020. Along the Lohit tiver, underwater recording was done 7 km downstream
(to Guijan ghat) and 4 km upstream from the oil explosion site. Along this || kv stretch,
recording was carried out within every 500m - | km. For detailed methodology, see Section 9.9.
Man-made noise has the potential to induce a stress response in aquatic fauna changing there
physiological, hormonal, and behavior response. (Wright et al,, 2007). Typical Sound Pressure

Levels for various sources is given in Table 6-4.
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Toble 64 Typica! Sound Pressure Levss for varios soumes by Maplonal Dceanic and AsmostRaric Admingtratond AA)

The amplitude of Example
Sounds :

in Alr

In Water

(dB re 20uPa @
1im)

(dB re 1uPa @ im)

conversion)

Threshold of hearing 0dB -
Whisper at 1 meter 20 dB -
Normal conversation 60dB -
Painful to the hurnan ear 130 dB -
Jet engine 140 dB -
Blue whale - 165 dB
Earthquake - 210dB
Supertanker 128 dB (example 190 dB

At 3.53 km upstream of the lohit river the mean SPL level was 128.7 dB. While at downstream

around 6.5 1km the mean SPL was 127.9 dB The loudest noise was recorded at 048 km from

the oil explosion site with a mean SPL of 135 dB noises (Table 6-5).The noise fevels from the

sound files were within a frequency bands upto 92kHz and Majority of sound lies

100 Hz (Figure 6.4).

Tabte 6-5 Mean SPL at varicss foiats in the upstream of river Lokt from the il exbiusian site

batween 5 to

Sl.No Aerial Distance from spill (Explosion site) Mean SPL
1 3.53 128.7
2 2.7 130
3 1.62 127.1
4 0.96 133.3
5 0.48 135
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Table M'mmmmawmmmmmmwmﬁwmmmwmw che,

sl.No ﬁi’;ﬂﬁiﬁ?ﬁsmm Pl | \rean spL
1 0.48 135
2 1.15 124.5
3 2,12 114.8
5 3.18 135.3
5 3.7 1242
6 4.6 121
7 5,55 113.2
8 6.51 127.9
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Erom the spectragram of the underwater sound at 0.48 krn from the oil explosion site. the mean
SPL was found to be at 135 dB re | uPa. The underwater sound level is found to be within
normal limits, but any continuous emission of anthropogenic noise can lead to degradation of the
aquatic environment which will in turn affect the aquatic life (Table 6-7)
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Tabla 6-7 Effects of MumennGenerated Sound on oquatic bicdieesity {Ruko-Gospic and Picculin, 2019]

Behavioral and

| Species Physiological Effects | Hearing Loss and Masking Acoustic Response
Startle response,
deep dlving;
changes in group
cohesion; reduced
foraging
performance;
changes in
Fish antipredator
responses; reduced
ability to maintain
their territory;
Damage to inner ear sensory modifications of
Increased cortisol; cells; reduced auditory foraging habits,
hematological sensitivity; increase in increase defensive
responses vocalization rate acts
Alarm respaonses
Reduced embryos (such as ink
development and ejection in squid)
Increased mortality and changes in
of hatched larvae; swimming patterns
developmental and vertical
Molluscs delays of larvae Injury in statocyst: iti
, ysts position
Variations In
hemolymphatic
parameters;
increase in the Latency to &
Crustaceans | metabolism Currently unknown predator threat
Changes in diving
Damage to ears hehavior,
(degeneration of sensory and | movement speed
Hormonal changes; | hair cells, cochlea and and orientation;
increased heart rate; | auditory nerve), PTS, TTS changes in
suppression of associated to higher vocallzation and
immunity; higher maortality; shifts in group cohesion,
Marine oxygen vocalization frequency, habitat
mammals consumption; increased vocalization rate; displacements;
hypoxia; fat and increased call duration, shifts of migration
heart emboli cessation of vocalization routes
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7 Biodiversity Survey
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FYREY - . oy,
t

cancila, Arabus testudineds, and Pararrbesss r Tavgr o sEie tIV bt Fihe
chundince of these shectes w.as froad o be very less m Difvw roer gnd A euri Roram g hesl ol
T 10 the 1oty of Gid Gied g Righ oo s greas due 1o ¢ sed

ippm il vy - . y ¥ il P 3 N . S D S
Butterflies and odenates richness; A t=1f of 96 int. ducls betangiag to 41 species of buttethes g ?

'.'!u

b JU RTE R N Y -k - : ~

39 i hadics of 13 spedies of adoratzs were szhied, SPecies nichne ss ood ahundance of bure: flics

nCroases ¢Tiance fram weil Bldw ot site. Qur sun iy teom ks frund consgsses of bt oo ogs as

wol as five ongs vothood! filrronw g8 Dract eapnsn e tn ol ds & 10 negalively cfaer rsects By
[ g ERSCUExpnisl e 10 Chits s30T 10 RSO lvEy C0CT i ned!s o))

| Y .+ . . ) [

VSt g dent fi"CL' s sch os ) e ‘b G G rrmaapehs, tun YEGS exchange, Cuncln piy o st D

aind cell meintiane stuctunal and funcrangl destnictian (Becrie et af 1995; Morsch et ol 1995:
Bogrun et al. 2006).

Herpetofauna: The suivey s resticted to day os flaading and lockdown of sie afier fire creciad

TG0 sompling issues ond thus it should be coszidered as portial Wk is underacy and will be

T X —‘,_._, «'_- . * i pray ]
compited sepenang uban fizoding scencr in #s tiea. The chieck st of Abmed and Das (20720)
peoodes what wil be e n",:'éctcd i s crgg. Mone shecies of repitics were recosted by us. The tock of

any encouters of adboies n the rmuticle water piodls that were encouriered in the grds. despiie
being b ceeding $6G3a for many speces, is @ great concern, Thawgh ths timne of the yearin g 7 -
£rone seasan mraves it Gificolt wo discern vhether the couse of onparent wpe tir of herpetsiz 220 is
fonds or the eaplosion, the divect impacts of explas an through bum dovais certan for at igast 500

m, G0 imeacts of o spil remains @ cricial conshanent o anice g We have foo o e hemet

fron 500 m up 0 6 km from the off well eaplz:in sie 6nd corcasses ot +00 m o G ke,

Peaple: Ve have nat dane Gy work on sndio-ecorarics and health imbads o burc s The of vl
blew aut had ecancric and health imeact on hussans (R shy Kalanin 2020, the!sgice!sdiancem). The

coet nanls will have feog term impact Gnd need GoEicnniste nutigat o mensuies.

-

Given that the maximum ifmpact area was Dibru-Saikhowa National Park and Maguri-Motapung
Wetland, we started with our preliminary reconnaissance survey to assess the impact on flora
and fauna in the surrounding region. The animal sampling were carried out since 29th May 2020,

to 10 July 2020,
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7.1 Monitoring of Ganges River Dolphin (Platanista gangetica gangetica)

Earfier studies on cetacean (which includes whales, dolphins and porpoises) healfth due to

exposure to oil spifls has reported lung injuries (Stabenau et al. 2006); physical injuries to the
respiratory tract by irritating tissues/membranes during aspiration of liquid oil deposited on the
blowticle (Gentina et al. 2001). These resufted into moderate to severe lung diseases causing
pneumonia, fung abscesses, pulmonary infections and adrenal toxicity (Schwacke et al. 2013,
Venn-Watson et al. 20! 5). On the other hand, ingestion of petroleum oil while foraging on oil-
contaminated prey resulted into deposition of petroleum hydrocarbons at highest level in blubber
followed by liver and other tissues (Geraci and St. Aubin 1982, Engel'hardt 1983). However,
another important aspect of effect of oil spill on cetacean is their ranging patterns and habitat
use. Experimentat results reported from captive dolphins has demonstrated their ability to detect
slick oif conditions and avoid entering those areas consistertly (Geraci et al, 1983; St Aubin et
al, 1985). While in wild, although they are capable of detecting slick and mousse oil conditions,
it was observed that eventually they enter those zones with some initial hestations (Smultea and
Wirsig, 1995). This was suggested as multi- year site fidelity to small home ranges in dolphins
(Wells et al. 1987, Wells et al. 2017) where they continuously access the area despite of having
noxious stimuli to oil. The strong impulse for migration, which is an important event of life history
of cetaceans, remained unaffected with the presence of oil on their way (Evans (982). In both of
these cases, the chance of continuous exposure of the animal to the toxicity of petroleumn
hydrocarbon product increases, which can remain in the area for longer duration (Wells et al.

2017, Muliin et al. 2017),

This study was conducted between May and July, 2020, to understand the changes in distribution
pattern of Ganges dolphin in Lohit- Dibru stretch of Brahmaputra due to the recent oil spill and
blowout of ail well that happened in the month of May, 2020 in that area. The affected Maguri-
Motapung Beel, has connectivity with the Lohit river, through Dibru river, stretch which is also a
potential habitat of Ganges dolphins. Two temporal surveys were carried out in the Lohit-Dibru
River. The first survey was conducted (post oil spill and before oil well explosion) in the month
of May 2020 covering a 32 km stretch with the blowout site as centre, The second survey was
conducted during June 2020 in a 62km stretch of Lohit River (Figure 7.1). The distribution was

then compared with previous years surveys conducted in this area in the month of February,

from 2012-202C.
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Flgure 7.1 Beghion ofl spill site and dhithin sightings mcomed during different tarmoeul suneys.

As per the survey done in February 2020, before the oil spill accident happened, the dolphin
encounter rate was 4.5 per 10km. In the same stretch, after oil spill, the encounter rate was 1.5

per |0 km (Table 7-1). This indicates a decline in use of the habitat by dolphin after oil spill

Table 7-1 Estimates before ond after ail spifl within a 20km stretch of affected zone of the Brahmaputro River

Estimates Feb, 2020 May, 2020
N-Hat 9.0 5.0
SD 0.61 0.01
uci 10.0 5.02
LCi 8.0 4.98
Total effort 20 32
Encounter rate per 10 km 4.50 1.50
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In June 2020 survey, we estimated a significantly lower encounter rate (0.48/ 10km stretch) in
the Lohit River (from Bhupen Hazarika Setu to Siang-Lohit confluence at Balijan), which shows
89%: reduction (Table 7-2). While the previous surveys were carried out during low water
(winter) season, this particular survey was conducted during high water (monsoon) seasan. The
distribution pattern changes during monsoon as they are reported to move towards tributaries
to escape increasing water levels in the river main stem (Kasuya and Haque, 1972). In Dibru river,
5 dolphins were sighted in a 4 krn stretch, But it is unlikely that the number solely declined at this
level in Lohit River due to migration. A decline in dolphin population solely due ta increase in
water level is more likely to happen on northern side of Dibru-Saikhowa, in larger channe! of

Brahmaputra, than in Lohit River.

Tobla 7-2 Estirnates of Ganges dolthin population during pravicus surveys in Lohit- Dibu steetch of Brohmatiuta River,

T

Estimates Lohit 2012 Lohit 2018 Lohit Feb | Lohit  Jun
2020 2020

N-Hat 23 34 28 3
Sd 2 2.39 3.00 0.01
uci 26 39 33 3
LCI 18 29 23 3
Total 94 70 70 62
stretch
length
Encounter 1.76 3.62 2.64 0.48
rate per 10
km
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Figure 7.2 Deod Garges rvar doiphin found In Magun-utaprang beal of Tinsula,

Dolphin death in Maguri-Motapunig besl is more likely caused by oil pollution, (Figure 7.2) as 2l
symptoms reported indicate effect of oil pollution on mammals. The observations as reported in
the post-martem report included extensive haemorrhages in gastrointestinal tract, haemnor-hages
and edema in lungs, haemorrhages and ventricular damages in heart, haemorrhages in stomach,
intestinal lumen and liver parenchyma, congestion in kidney and brain, all indicative of severs and

suddent stress by external factors.

7.2 Acoustic monitoring of dolphins

Passive acoustic monitoring (PAM) devices were used to understand occurrence and activity
pattemn of dolphins, C-PODs are one such underwater acoustic loggers meant for cetaceans.
CPODs were deployed in river Lohit, Dibru and Maguri-Matapung beel, In Lohit River the C-
POD was deployed at Guijan ghat area and in Dibru river the deployment was carried out at the
confluence point of the river from 17" - (8™ June 2020 and 23™-24" june 2020, respectively. A
total of 54.15 hrs of acoustic data was recorded and analysed. Multiple dolphin surfacing's were
observed in the deployment area during and after the deployment and also during the surveys
carried out at the river. One CPOD was deployed inside Maguni-Motapung beel area on 6™ July,
2020 for 7 hrs and |5 min. |
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During our study period there was no detection of dolphins in our passive acoustic rrionitoring
device {CPOD) which indicate the absence of dolphin inside the beel area during the study
period. But the Maguri-Motapung beel area during the study perfod. But (a) the presence of
dolphin in the Dibry river confluence area which was around |.5 km downstream to the
deployment site at Maguri-Motapung beel, (b} secondary infarmation from the villagers of sighting
of dolphins in beel area and (c) rescue location of dolphin carcass suggests that the beel area is

frequently using by dolphins during high water periods.

Diel activity pattern-Lohit river
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Figure 73 Dersity piot of el acthily pattems of Gangss river cofnhing In Lotit rver

The diel activity pattem drawn using the number of clicks detected per minute in the dolphin
train shows that the dolphins are actively found in both the river Lohit and Dibru. In Lohtt,
recording shows sparse detections of dolphins. In Dibru, recarding had more dolphin click
detection than Lohit suggesting mare active use of Dibru river than Lohit. The dolphins were
found to be using the Dibru river throughout the day with less detection in the moming hours
(Figure 7.3 & Figure 7.4). The most dominant frequency (maximum energy peak) was found to
be 57.31+1601kHz in Dibru river and 56.77+1 (.67 kiHz in Lohit river (Figure 7.6) The highest
frequency usage was found in Dibru river followed by Lohit river. The frequency shaws a trimodal
frequency pattemn. The average sound pressure level was 549344794 Pa in Lohit river.
77.104+5331 Pa in Dibru river. (Figure 7.7). The maximum SPL usage by Ganges river dolphin in
Dibru river was 255 Pa and in Lohit river was 954 Pa. The number of click trains were found to

be more in Dibru river than lohit river (Figure 7.8).
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Diel activity pattern-Dibru river
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Figure 7.5 Map showing the of the focation of CPOD deployment at River Lohit and Dibru oreg and Magui-totaping Beel area

The dolphins were also found using the confluence area (Dibru river deployment area) almost

throughout the day (Figure 7.3). The deployment site being a confluence, with a linkage with
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Maguri-Mtapung beel, make water nutrient rich attracting more fishes and in tumn attracting river
dolphins (Figure 7.5). Alse, the Dibiu river 4cts as a safe haven for Ganges river dalphins during
the flood season with pericdic migration of thie dolphin into this tributary during the monsoon
periods. The river Lohit is conriected with Maguni beel wetland area through Dibru river. Any
ecological impact in the Dibru and Lohit fiver or the beel will pose a major threat to the
population ef dolphins in this area
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7.3 Birds

The habitat in the affected area was segregated into Grassland and wetland. Transects were
walked in the grassland regions and boat transects were carried out in the wetland area betwesn
09:00h — [4:00h. A cumulative effort of 3.48 km transect was carried out in the grasslands falling
at distances of |, 2, 4 and 5 km from the explosion site. The cumulative effort surveyed in the

beel (wetland) area was | | km.

Data from ebird was downloaded and used to draw comparisons between earfier occurrence
reports at locations that fall within our sampling grid and current occurence. Available data in
our sampling regions (from 2010 onwards) are arranged according to sampled grid in Grassland
and wetland. As the data had replicates of muftiple days in the same locations we calculated the
average of individuals sighted for each species. Incidental sightings of nest locations were recorded
with its microhabitat observed.A total of 45 Species with 447 individuals were recorded in
affected area (both grassland and wetland) including 213 individuals of 28 species (Appendix 4)
in grassland patches (Table 7-3) and 234 individuals of 28 species in wetland area (Appendix 5
& Table 7-3). Apart from this, ouside the survey, Chestnut-capped babbler, Gray-throated martin,

Cinnamon Bittern and Asian Palm swift were also encountered around the beel area,
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At 1.2, 4 and S km distance from the oil spill site bird species rchness show increasing trend
(Table 6-4 & Figure 7.10). Species accumulation curve for sampling regions (grid wise) for both
habitat types are prepared with reference to the sighting tirme of bird species at every five minutes
interval. The curve shows that the sampling effort of 70 minutes in the beel region is sufficiert to
achieve the asymptote for species curve, Sites close to well blovout indicate saturation of species
faster in comparison to site 5 km away, indicating impact of oil spill on birds, birds seem to have

left the area.

Table 7-3 Effart, and cunts of species chuined durag the survey pencd in comparsan oo data aveitable form e-bind

Sighted by us

Habitat type Distance  from | Effort Number of | Number of

- spill (km) (kan) Species Individuals
Grassland 1 0.9 11 49
Grassland 2 1.38 13 60
Grassland 4 0.4 8 32
Grassland 5 0.8 17 7
Wetland | y1pouri-motapung H 26 234
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Comparison with e-bird data

A total of 335 species were recorded in the affected area (both wetland and grassland together)
accerding to e-bird data (2010-2020). Among which, a total of 94 species are recorded in the
patches of grassland that was surveyed by us. 69 species of them are resident whereas | is
summer migrant and 2| are winter migrant (Appendix 2). 335 species of birds are recorded in
Maguri-Motapung beel area according to eBird data, of which 190 are resident, 7 are summer
migrant and 125 are winter migrant (Appendix 3). Collation of e-bird data across months since
2010 show that independent checklists (n=10) generated have recorded 50 bird species or less
in the grassland area in the morith of April and May (Figure 7.11). Plots of month wise across the
year visitation bias as there are fewer checklists in May, June, July and September. However, an
average close to 158 individual birds are recorded during the month of April (Figure 7.12). In the
grassland patches near explosion site, we sighted 28 species of birds (Appendix 4) and 28 wetland
species were sighted by us (Appendix 5) (Figure 7.15). During our survey, some of the
threatened resident species, namely, Marsh babbler, Jerdon’s babbler, Swarmp Grass Babbler and
Black-breasted Parrotbill were not encourtered, The comparison indicates the birds are not
ustilizing the affected sites. The decline in richness is evident in grassland (59%) and wetland

(85%). Survey team has recorded few abandoned nest at impact site. Its likely that birds are also
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sprayed with oil spill as oil has been seen covering the vegetation in more than 2 km radius. Both
oil spill as well as intense sound seems to be responsible for reduction in bird species richness

and abundance.
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Figure 7.11 Groph showing monthly pecsrds of species richness azass different makls in the grass'and regian (checifore =10, $nte
2010, soume eBind)
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In the wetland area (Maguri-Motapung beel), highest of 44 species are recorded during the month
of February followed by dose to 43 species In March and January. An average close to 40 species
of birds is recorded in the wetland area singe 2010 in the month of May (Figure 7.13). Average
of 263 individuals is recorded in the area in the month of April and 104 individuals in the menth
of May (Figure 7.14).
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This region is potentially also a breeding or a nesting ground for many species. During the survey,
active as well as abandoned bird nests were observed and recorded (Table 7-4),
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Table 74 Iodensal SFHEEE of nests woT e dsd jp the seling area in 3 tecatians in @t miceh /LS
SL l Nest Habitat Location Status
Na.
Lat Long
1. Unknown 1 | Bombax 27.578236 05.348284 Abandoned
ceiba
2 Unknown 2 | Bombax 27.587683 05.383187 Abandoned
ceiba
|
3; Red-wattled | Short 27.585737 95.37803 Active (3 eggs)
lapwing grassland
L

Threatened wetland bird species such as Darter (
(Endangered). Ferrugin
are recorded from the area. Threatened grass
Restricted range), jerdon’s Babbler (V
and Black Breasted Parrotbill (Vulnerable, Restricted range
lender-billed vutture (Critically endange

range)

conceme

White-rumped vulture (Critically endangered) and

d area Also, other threatened species like S

ous Pochard (Near threatened), Baer's

ulnerable), Swamp Grass B

reported from here (Das and Hatibaruah, 2014).

The effects of oil spill on bi
The overall effect of oil
astrous effects of oil spilis and (2) the sub-lethal an

levels of hydrocarbons in the environment (5zaro, 1976).

of view: (1) the dis

exposure to low

poliution on aquatic bird populations must be

fand species such as Ma
abbler (Endangered, restricted

Swamp francolin (¥

rds are well known from many oil spills aroun

Near threatened), Lesser White Fronted Goose
Pochard (Critically endangered)

rsh Babbler (Vulnerable,

) are also recorded from the
red),

ulnerable) have been

d the world from past.
axamined from two points

d indirect effects of chronic

In a short-term study of the gulf war oll spil in 1991; during the first sonths more than 30,000
wintering birds were killed by oil-fouling, This represents from 22 % to more than 50 % of the
regional populations of different species. Records indicate that most waders had dispersed from
the affected intertidal habitats and that at least 2 proportion of the oil-fouled waders survived
(Symens & Suhaibani, 1994).
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As the sampling area is an Eco Sensitive Zone and is a suitable habitat for more than 450 species
of resident and migratory birds and harbors 700 — 20000 individuals, this kind of cil explosion
can be disastrous for biodiversity. A total of 56 Species with 447 individuals were recarded during
sampling in affected area. The oil in the water and sail in the area might definitely harm the
species we found in the area. Moreover. the temperature of the fire and the high sound level in
and around the location can be very harmful for any species, The area holds many rare spedies
of birds also which should be taken in consideration as in 2014 Baikal bush warbler (Locustefla
davidi) was recorded in Maguri beel which was its first record in India. It is also breeding season
for many birds and other species and their habitat should be in suitable condition. We found 3
nests in our sampling region in different habitats. Such oil spill and fire might destroy these nests
and breeding grounds for birds and other fauna. Comparison with resident birds reported on

eBird with our checklists indicate severae decline in use of grasslands and wetlands (Figure 7.15).

In long term study of the Exxon Valdez oil spill it was found that species richness was significantly
lower in the year of the il spill for the same season even | -2 year later, especially in heavily oiled
bays (Wiens, Crist, Day, Murphy, & Hayward, 1996). Species nchness of several guilds of birds
feeding on or close to the shoreline was negatively related to initial oiling level (Wiens et al.
1996). The richness of a guild of winter visitant and resident species showed the greatest negative
association with initial oifing, In winters, maguri beel also provides shelter and food to many
rigratory birds every year. 309 species of birds were recorded in the affected area only in the
month of Nevember, December, January, February and March according to Ebird data, In a short-
term case study on Peregiine Falcons after Prestige oil spill it was found that loss of clutches
during the incubation period increased significantly and was correlated with the loss of females.
The polycyclic aromatic hydrocarbon concentrations in the eggs, collected from five nests after
they were deserted, ranged from 21.20 ng/g to 461.08 ng/g, values which are high enaugh to
cause the death of the embryos and poisoning of adult birds (Zuberogoitia et al., 2006).

On examining trends of marine birds in the oiled and unciled areas it was found that most taxa
for which injury was previously demonstrated were not recovering (Lance, lrons, Kendall, &
McDonald, 2001; McKnight et al, 2006). In a case study it was found that even after 10 years
harfequin duck population had not recovered (Esler et al, 2002). Similar status was seen for the
cormmon scoter after the Sea Empress oif spill (Banks et al., 2008) were population fail to recover

after a decade. Guillemats populations remained depressed at oil spilled sites (Golet et al,, 2002).
ng in the environment
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(Lance et al, 2001). After the Prestige oil spill reproductive performance of Kentish plover was
lowered by reducing egg quality. Due to petroleum oil toxicosis. Microscopically, hemosiderin
deposits, related to cachexia and/or hemolytic anemia, were observed in those birds harboring
oil in the intestine (Balseiro et al,, 2005). Migratory birds affected by the oil spill experienced long
term flight impairment and delayed arrival to breeding wintening, or crucial stopover sites and
subsequently suffered reductions in survival and reproductive success (Perez, Moye, Cacela,
Dean, & Pritsos, 2017),

7.4  Fishes

Brahmaputra river sytem is rich in fish species due to diverse habitats, 229 species have been
reported, majority of the species belong to the order Cypriniformes (| |4 species), followed by
Siluriformes (57 species) and Perciformis (29 specie), One hundred and four species of fishes are
reported from Tinsukia-Dibrugarh area (Kalita, 2016).
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We have recorded about 25 species of fishes belonging ta 9 families. Cyprinidae family was found

to be the most dominant family with |3 species.
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Fish Species Richness
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Site |, 2, 3 (Figure 7.16) are have high abundance of fishes as they are far from oil spill sites (2 to
4 km) compared to Site 456,78 which are stagnant pools or slow moving water and are pear
wetland of Maguri beel where toxicity level is high.

These sites also have difierent DO levels. Fish species richness (Figure 7.17) and abundance

2-4) and better (DO=>5) sites. Richness declines

(Figure 7.18) significantly differ in poor (DO=
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by 71 % and abundance by 81% between poor and good DO sites. DO level differs due to oil

contamination,
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Figure 7.19 Pervantage of nermal and affected fishes cattured from Mogun Matopung beel acd Dby rern

Puntius saphore, Chagunius chagunio, Chela loubuca, Salmophasia bacaila, Spereta aor, Mystus
vittatus, Charng punctatus, Charing mandfius, shows high infection in fishes due to increase in
toxicity and increase in heavy metals in water due to oil explosion in Dibru river and Maguri
Motapung beel (Figure 7.19).

The breeding season of fishes in north-east India is from April to July and during breeding season
fishes migrate uphill of the stream for breeding and therefore a significart amount of fishes were
patentially affected due to explosion and continue to be affected due to the uncontained oil leak
The type of oil and the timing of the release influence the severity of oil's effects on fish. Light
oils and petroleum products can cause acute toxicity in fish. Mortality in aquatic life occurs due
to increased pressure, toxicity and temperature rapidly in the immediate environment. We have
encountered about 30 carcasses of fish in water bodies around the explosion site, Personal
coramunications from the locals there have suggested that there were many more dead fish

earfier after the oil well blowout and they have either washed out due to flood or fished out.
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Fishes show some visible specific symptoms on body due to presence of toxicity or heavy metals
in water. Fishes secrets excess amount of mucus on body for protection and breathing purpose
due to decreased in oxygen level in water, their body colour becomes pale and/or losses their
body scales which further leads to bleeding through body (Figure 7.20). Due to increase in
toxicity or increase in heavy metals in water body there are few immediate effects which can also
be observed ie mortality of eggs, juveniles and fingerlings stages. During our survey, maximum
mortality of adutt fishes had occurred in stagnant pools (Figure 7.21), as there is slow exchange

of water and most of trie fishes prefer stagnant pools during breeding period. Immediate loss of
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riverine habftat seem to have occurred due to oil and petroleum spillage. Long-term studies have
reported genetic damage to embryos resulting in merphological abnormalities which can affect
ability to swim, feed, avoid predators and migrate (Incardona 201 1.

S L A AR Sy

Figire 721 Corasses of (clockwise from upper lefi) 1.Chonna puacttus, 2 Morspterss dibus (26, 3. Puntiis sophore found at
regions in and around the Maguri-Motapung beel

7.5  Longterm effects on aquatic life from oil spill

As per our findings PAHs (Polycyclic Aromatic Hydrocarboris) are released from ol films and
droplets at progressively slower rates with an increasing molecular weight, leading to greater
persistence of larger PAHs. Polycyclic Arornatic Hydrocarbons (PAH) can be a slow-acting
poison, and has toxic effects. The presence of PAH in water body increases heavy metal and

toxicity which leads to loss of habitat and primary productivity (phytoplankton and zooplankton).

Cirrhinus reba, Banagana dero, Labeo bata, Labeo calbasu, Sperata aor, Sperata seengala, Channa
marulius, Channa punctatus, Eutropiichthys vacha has high economic value in market and fishes like
Puntius sophore, Puntius chola, Pethia gelius, Salmophasia bacaila, Bardlius bama, Mystus vittatus,
Xenetodon cancila, Anabus testudineus, and Parambassis ranga are ornamentally important fishes.
The abundance of these species was found to be very less in Dibru river and Maguri- Motapung

beel, likely due to avoiding high toxic areas or due to the mortality that was caused by the ol

spill.
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The ol well blowout has certainly caused loss of riverine habitat in its surrounding regions, caused
considerable mortality in fishes and livelinood of people and could have long-term impacts as

weil,

The type of oil and the timing of the release influence the severtty of oil's effects on fish. Fish eggs
and larvae are, in general, more vulnerable to oil spills than adult fish, partly due to their intrinsically
higher sensitivity to oil toxicity, even to shart (2 — 24 hour) exposures 10 50 pg/L of the water
soluble fraction of crude oil (Feyn and Serigstad 1989). Longterm exposure of fish embryos to
weathered oil (3- to 5-ringed PAHSs) at ppb concentrations has population consequences through
indirect effects on growth, deformities, and behavicr with long-term conseguences on mortality
and reproduction (Charles H. Peterson et al,2003). The Exxon Valdez spill had long-lasting
ecosystem impacts on neritic and pelagic habitats in Prince William Sound, causing increased

mortality in developing pink salmon for several years after the spill (Rice et al, 2001).

Research spanning the past two decades has revealed a common form of injury among teteost
embryos exposed to crude oil. Cardiotoxicity is generally the most sensitive phenotype, and this
is primarily evident as fluid accumulation (cedema) in the pericardial space or yolk sac, This loss
of circulatory function and corresponding change in morphology has been documented for
several different crude oils, including Alaska North Slope, Mesa light, Iranian heavy, and Bass Strait
{Couilard, 2002; Incardona et al, 2005; Jung et al., 2013; Pollino and Holdway, 2002) across a
range of freshwater and marine species, including murnmichog (Fundulus heteroclitus (Couillard,
2002)), zebrafish (Danio rerio (Carls et al, 2008; Incardona et ah, 2005)), rainbowfish
(Melonotaenia fluviatilis (Pollino and Holdway. 2002)), pink salmoen (Oncarhynchus gorbuscha
(Marty et al. 1997b)), and Pacific herring (Clupea pallasi (Carls et al, 1999, Incardona et al, 2009)).
Many of the gross morphological features of the crude oil cardiac toxicity syndrome can be
attributed to secondary consequences of reduced circulatory function or heart failure (Incardona
et al, 2004). Chronic toxicity and stress may also reduce fecundity and survival through increased
susceptibility to predation, parasite infestation, and zoonotic diseases. The frequency of a single
symptom does not necessarily reflect the effects of oil on the organism, so the cumulative effects
of all symptoms of toxicity must be considered in evaluating acute and chronic effects of oil on
fish (Heintz et al, 2000). Contarminant exposure can make 2 spawning site unavailable for muftiple

generations if the oil is dstectable by the fish. (Cheung et al, 2009).
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The overall impact of oil spill recorded following impacts; mortality of eggs and immature stages,
effects on organs, tissues and gills, physiological dysfunction,  stress and altered respiration,
irregular or reduced heart rate, fluid accumulation, effect on s#imming, feeding, reproductive and
migratory behaviours genetic damage 1o embryos resulting in morphological abnormalities,
displacement of individuals or portions of a population from preferred habitat (Nahrgang et al.,
2010; Boertmann, Mosbech, and Johansen, 1998; jonsson et al, 2010; Pearson, Woodruff, and
Sugarman, |984). Pinto, Pearson, and Anderson, 1984 Moles and Wade, 2001; Heintz &t al,
200C; Christiansen and George, 1995; Mahon, Addison, and Willis, 1987: Ott, Peterson, and Rice,
2001 Rice et al. 2000; Carls, Harris, and Rice, 2004; Short et al, 2004: Peterson et a!, 2003)

7.6  Butterflies and odonates

For butterfly sampling a team of one observer and a recorder surveyed the designated grid for a
pre-determined time of 20 minutes between 0900h to [400h. Between two spatial sets of the
time-constrained survey, a checklist o% species sighted was generated ata point between the two
spatial sets. A time constrained survey of three spatially independent sets of 20 minutes each
were carried out in one of the grids (2 km from the rig, short-tall grasstand interspersed with
water puddles) for sampling odonates. The dragonflies and damselflies were photographed in the
field and sometimes caught with a net and released without harming the individual after

identification, A checklist was generated of species encountered between the spatial sets.

A total of 96 individuals belonging to 4| species of butterflies have been sighted from both the
time constrained survey and the checldist generated at the sampled point (Appendix 7). The
nurnber of individuals sighted appears to linearly increase from the site of explosion until 5 km in
the regions sampled (Figure 7.22). Species accumulation curve for 5 mins show that grids closer
to the explosion site saturated earlier than the grids away from the explosion site (Figure 7.23).
The habitats of all the grids sampled were similar; grids at Iken, 2km, 4km and 5km were short
grassland, short-tall grassland, tall grassland-shrubland and  short grassland-Agricufture,

respectively. Our survey team has found carcasses of bumt odonates as well as live ones with ol

film on wings
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A total of 34 individuals of |3 species of odonates were sighted during the survey (Appendix 8),
and the IUCN status of all the species are Least Concern. Personal observations on field revealed
the presence of oil film on wings of green marsh hawk and ditch jewel dragonfly and a carcass of

a scarlet skimmer species with oil film on wings (Figure 7.24) were found.

The butterflies are very sensitive to minute changes in the ecosystem. Thaugh the studies on
impacts of oil spill on butterflies have been highly neglected, it may have direct or indirect effects
on the population of butterflies. Different species prefer specific plant species as their host plants.
The blowout and explosion resulted in severe darage to the vegetation of sumounding area
including several host plants of butterflies. This may affect the oviposition, larval and pupal stages
of butterflies, We also encountered several dead specimens of butterflies during our survey. In
the area we surveyed, three species which are protected under Schedule Il of the Wildlife
(Protection) Act, 1972, are found, shows the importance of the area for butterfly conservation.
However, to know the extent of effect of the incident on butterflies and their host plants short

term and long-term impact assessment studies are needed in the area

Figure 7.24 Carcass of scarlet ekimmer with Wisible costing of olf on the wings

The dragonfly and damselfly spend the larval stages in water. A minute change in the water bodies
can have effects on the eggs and larva of dragonflies and damselflies. Due to oil deposition in
92
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water the eggs, larva and nymphs will get damaged, therefore effecting the odonate population
in the area. Meland etal. (2019) found the damage of DINA in dragonfly nymph in the roadside
ponds where sedimentation of polycyclic aromatic hydrocarbons (PAHS), alkylated PAHs and
metals were encountered, Again, due to low DO level in the water bodies in the area the prey
population of the odonates like fish fingerlings, tadpoles and other aquatic insects got affected.
However, to understand the extent of impacts of the blowout and explosion both short term

and long term impact assessment studies are needed.

The number of studies dealing with the effects of oil spill on insects are very low. The adverse
impacts of petroleum and petrofeum-derived substances on temrestrial insects and spiders have
heen confirmed in a few studies (Blakely et al. 2002: Rusin and Gospodarek 2016). Direct
exposure to oil is known to negatively affect insects by altering different functions such as feeding
and oviposition behaviour, gas exchange, cuticle permeability and cell mermbrane structural and
functional destruction (Beattie et al. [995; Mensah et al. 1995; Bogran et al. 2006). The successiul
use of crude oil sprays in traditional integrated pest management programme to control butterfly
and moth (Beattie et al. 1995, Mensah et al. 1995) indicates the potential of the negative eifect
that oil spills can have on Lepidoptera in contaminated areas, There is much that we don't know
about the extent of effect oil spills can have on butterflies which warrants short term and long

term impact asséssment studies.

7.7 Herpetofauna

A time-constrained area search method was employed for sampling herpetofauna in each of the
four grids (1 km, 2 km, 4 km and 5 km) for a pre-determined time of one hour. Tne sampling
was carried out by active searches undemeath logs, leaf litters etc. for presence of animals by 1-
2 independent observers within the grid. The searches will be targeting potential regions for
encountering common herpetofaunal group, namely skinks, agamids, geckos, snakes, chelonians,

frogs and toads. This area has reported to have 17 amphibian, 13 turtle, |1 snakes and 8 lizard

species (Appendix 9, 10 & ih

A cumulative effort of 5.5 km was carried out in the four grids actively searching for the prasence
of any herpetofauna of any life stages. A total of 4 individuals of house geckos (Hemidactylus sp.)
were found in one of the grids, herpetofauna were not encountered in any of the other grids.
However, supplementary observations (opportunistic) of 2 species of reptiles were encountered

in other locations (Figure 7.25 & Appendix 10 & 1 1), The microhabitat of all the herpetofauna
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found, including those found in the grid was human-habitation that had not burnt (Figure 7.25).
Reports of Euphlyctis cyanophiyctis (Common  skittering frog) in beel in 2018 is reported
(iNaturalist, 2018). Though this one is a common species widely distributed across waters of
different quality, not an individual was found in the regions sampled. A species thought to be
esdtinct in wild was also rescued in a tea estate close by, the black soft-shell turtle Nilssonia nigricans
(news report by Mubina Akhtar, 2020). There are also reports of the river barks of Dibru-
Saikhowa National Park harbouring endangered species of turtles and also passibly their breeding.
Some of these include the endangered Chitra indica (Gray, (831), an endangered and a rarely
sighted species, Nilsonnia gangeticus (Cuvier, [825), a wulnerable and a frequently traded species,
Cuora amboinensis (Daudin, 1802), a vulnerable and a declining species with this National Park
being one of the strong holds of the wild population, Cyclemys gemeli Fritz, Guicking, Auer.
Sommer, Wink and Hundsdorfer, 2008, Pangshura tecta (Gray, 1831), Pangshura tentoria (Gray,
1834), a not evaluated and a poorly known species, Pangshura sylhetensis (Jerdon, 1870), an
eridangered and a protected species and Melanochelys tricarnata (Blyth, 1856), a vulnerable
species whose popllations are restricted to protected areas (Ahmed and Das, 2010).
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We have found live herpetofauna from 500 m, up to 6 km from the oil well explosion site and
carcasses at 400 m to 6 km; the former was found burnt while the latter drowned due to reasons
unknown. The lack of any encounters of tadpoles in the multiple water pocls that were
encountered in the grids, despite being breeding season for many species, is a great concerm.
Though this timé of the year in a flood-prone season makes it difficult to discem whether the
cause of apparent wipe out of herpetofauna is floods or the explosion, the direct impacts of
explosion through bum down is certain for at least 500 m, and impacts of oil spill remains a
crucial component to answer. The survey was restricted to daylight only as flooding and lockdown
of site after fire created night sampling issues. The checklist is partial and fist of Ahmad and Das
(2020, Appendix 10 & | 1) provides what will be expected in this area,

Besides, the extent of damage, oil spill can have both short term and long term impacts on
herpetofauna, On 9th December 2014, a severe oil 3pill incident that occurred in the mangrove
ecosystems of Sundarbans and caused death of several water monitors (Mijanur and lliazovic,
2016). Evidences of PAH (polycyclic aromatic hydrocarbons), have been found in the gut, liver
and kidney of sea snakes suggesting possibilities of PAHSs being circulated in the marine food chain
(Mote et al., 2015). Similarly, toxics can slow tadpole response times or swimming ability, making
them more vulnerable to predators and less able to find food. Contarvinants can also interfere

with sexual development, reproduction, and thyroid functioning, which may cause tadpoles 1o
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grow but not undergo metamorphosis. They can also impair immune functions, making tadpoies
or juvenile frogs more vulnerable to disease (Sparling et al. 2010). Amphibians are one of the
sensitive taxa, especially their skin with many aiso having cutaneous respiration. Any oil film that
covers the skin is likely to cause a reduction in their respiration rates. Sirilarly, reptiles already
suffer from lack of large scale data (40 % remain not evaluated by the IUCN with 16% of the
evaluated ones stand as Data Deficient, [UCN, 2017) and communal myths and illegal trade that
threaten their lives across India. There are few habitats where the diversity and populations of
herpetofauna can flourish. Preserving these hapitats is imperative to refaining our biodiversity
value. Dibru-Saikhowa Biosphere Reserve that includes the core zone of the National Park and
the Maguri-Motapung beel is recognized for the same purpose. Any potential hazards in this
region threatens one of the strong holds of population of at least 9 species of chelonians (turtles
and tortoises. Ahmed and Das, 2010), among the 42 species of reptiles and 17 species of
amphibians that inhabit this region (Nongmaithem et al, 201 6)(Appendix 9, 10 & 1 1). This sums
up to one twelfth of reptilian species found in India. We suggest considering abaternent of nazards
that will potentially threaten the efforts that are being made to conserve the biodiversity in these
regions. This holds true especially for oil well blowout. though at times accidental and at times
due to negligence of appropriate hazard rmanagement strategies that not only have a short term
impact but a long term and a far reaching impact. Flood prone regions, like our region of interest,
the Dibru-Saikhowa Biosphere Reserve; could spread the oil spill at far distances through the
running water that can have a devastating impact kilometers away from the actual site of oil well

bidwout.

7.8 People

We have not done any work on socio-economics and health impacts on humans. The ol well
blow out had economic and health impact on humans (Rishu Kalantri 202G, thelogicalindian.ccm).
The contaminants will have long term impact on human heath, which need to be assessed

properly and need appropriate mitigation measures.
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8 Conclusion

The area around the spill over is of high biodiversity value. The spill has resufted in mass mortality
and severely impacting the environmental condition resulting in debifitating conditions for species
to survive. The toxic furnes and oil coating has universally affected flora and fauna. The
contaminants and oil continue to be released in surrounding areas and immediate steps are
needad to contain this spill over. The toxins released are known to have long-term persistence
in soils and sediments, which will not anly affect current life conditions, but due to sustained

release over a long period, pose a serious health risk for a longer term.

There are two major issues with companies operating oil and gas wells in Assam, a) Management
of oil spills from their wells, and b) emergency response readiness and effectiveness in terms of
major accidents. The oil leakage is a chronic problern and leaching of cil in water and underground
have ecological and health cost. As has been observed in the case of several wells across Eastern
Assam, As far as major accidents like well blowout in Assam the entire focus is on closure of well
and no restorative process is put in place for remediation of effect of oil in terrestrial or aguatic

system.

Two oil well blow outs earlier occurred in Assam, Dikom (Gogoi et al. 2007) and Naharkatia-
Deohal (Lahiri et al, 2012)., We are unable to get any meaningful information about restaration
of surrounding area. Same looks like the case in Baghjan with no effort to engage experts for
rernediation due to oil spill. OIL does not have any information on their website nor they
provided information about their emergency plans as to how to deal with leaks and blowouts

and restoration plans in case of oil spill

The evaluation of landscape and biodiversity indicate large-scale impact of oil spill on flora and
fauna. Our evaluation indicates much higher level of PAHSs poliutants some of which are
carcinogenic are in the ecosystem. Excessive noise level, produced by the blowout is detrimental
+0 animal and human health. Impact of sound may be taken care after plugging. Effect of PAHSs
are going to be there in ecosystem for long term. Decline in Ganges dolphin use of this area, as
well as death of one dolphin, mortality of fishes, insects, herpetofauna, birds and impact on health
of most of the animals are related to oil spill and well blowoutHumans in this area are also
impacted. Decline in mammals, birds, insects and herpetofauna will take time and restorative
efforts are needed to regain to former diversity levels. Vegetation in large area is sprayed with ol
due to blow out and have impacted the landscape.
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2)

3)

Given the fragility and seismicity of the landscape, the impact of the oil blow out, and importance
along with the uniqueness of bicdiversity existing in the area, following needs to be done for

safeguarding this landscape:

The potential of oil blow out and oil spill like disaster like this a reality and therefore such oil wells
in the vicinity of Dibru-Saikhowa National park and IBA complex ( Maguri and Motapung, Poba
Reserve Farest, Kobo chapori, Amarpur chaperi and) will be detrimental to the conservation
value of this unique ecosystem. Due consideration needs to be given to this threat for future
development.

More than 25 wells (Dibru-Saikhowa ESZ notification) are planned and almost same nurmber
exist in this conservation complexts (Dibru-Saikhowa National Park, Bherjan Wildlife Sanctuary.
Padumani Wildlife Sanctuary and Borajan Wildlife Sanctuary, important Bird Areas (IBA) Poba
Reserve Forest. Kabo chapari, Amarpur chapori and Maguri and Motapung, Dihing-Patkai Wildlife
Sanctuary) needs to be re-evaluated for their cumulative impact on biodiversity value of this
landscape.

Safety audit for all other wells currently operating or planned need to be done. Risk management
study need to be done to ensure appropriate risk mitigation strategies. Detail management plan
needs to be developed for safety measures and dealing with oil feakage.

Chbserving the ecological disaster caused by this incident, the proposed oil exploration and
development in Mechaki, Mechaki extension, Baghjan and Tinsukia Extension PML (MoEFCC £EC
dated 9th April, 2020) needs to be reaassesed, since this is the habitat of Critically Endangered
species of this region.

OIL should have dedicated team and advanced training of their personnel to deal with
emergencies arising out of leakage, blow out and any other accidents which is possible due to
extraction, transportation and storage of highly volatile and risky chemicals.

Adequate finances should be for all restorative work in Wildlife areas Protected or otherwise
and compensate local people for their losses. There should be anrnual payment to Forest
Department for restoration and subsequently for management of this conservation complex.
Adequate consultation by Forest Department should be done to involve experts in the field of
Qil spill remediation and restoration.

A long term study should be inttiated to understand the long-term impact of this ol spill and
blowout impact on the ecolagy and environment of Maguri-Motapung beel and Dibru-Saikhowa
National Park as well as on the health and socio-economic conditions of local communities
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around the affected areas. Impact of the ol spilt on the livelihcod of local communiiies especially
on ecotourism based on Maguri-Motapung beel and Dibru-Sakhcwa Nationel Park needs 1o be
assessed.

I

Restoration will be lang-term process and appropriate committee should be formed to develop,

maonitor and guide the process,
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9 Methods in detail
9.1 Measuring change: River morphology

Geomorphology helps in understanding the relationship between river forms and processes,
water and sediment fluxes, ecosystem and habitat relationships. This data along with land cover
changes is used to understand the changes in river morphalogy. Due to changes in the fivers this
naticnal park has become an island (Figure 2.1). River transacts were done to asses change in
sand deposition rates. As the river morphology changes have occurved around 1993 to 2005 the
study considers landcover data from the years 1985,1995, 2005 and 2019-20 to measure these

quantitatively.

Land use and land cover (LULC) have |9-classes.sourced from Earth Data repository DAAC.
These datasets are for India and are of time periods 1985, 1995, 2005, 2019-20. These maps
were derived using Landsat 4 and 5 Thematic Mapper (TM) for 1985, Enhanced Thematic
Mapper Plus (ETM+), and Multispectral (MSS) data for 1995, India Remote Sensing satellites (IRS)
data for 2005 and 2019-20. The data were classified according to the International Geosphere-
Biosphere Programme (IGBP) classification scheme. In this study we aggregated (9 classes into 4
classes as we are looking for changes in river merphology, Waterbodies, Vegetation, Urban and

other,

g.2 Channel shift rate:

From the land cover maps all the surface water bodies are extracted and channels are separated

from this data and then for each time period channel shift rate is calculated using the formula

given below.
rate= i €(l,n){iwlngi, w2 ngi)f(tz2-t1)
where g is the set of grids, t represents the time and w represents the surface water.

The area is divided into grids and for each grid channel shift rate is calculated. Displacement is
calculated from the shift of channel from one time period to another. ftis observed that the shift
rates are more towards the Himalayan foothills and are ranging from 0 to 240 per year. To

understand the impact of sand deposits we have integrated this information with geological

information to derive braiding index.
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9.3  Bralding index

The Brahmapuitra River flows along the alluvial valley as a wide braided river. Braiding also happens
in tributaries of Brahmaputra in Assam plains. The width of the river varies with time along its
course. The braiding intensity of this river is estimated using the braiding index (Bl) of Brice
(1964). River width is extracted from land cover data: River transects are done to assses sand
bars formied along the river and then the ratio of that with the length of the river is found to
derive the braiding index.

Also it is observed that channel width has a pasitive correlation with braiding index and so there

is an increase in the index value with the increase in channel width.

Braiding index =2 (LI)/L, Where
Li = sum of the length of the braid bars and islands in a particular segment of the river
L = length of the course of the river in that particular segment.

The river transects are done for every grid to understand the sift deposits and water flow. This

output is used in deriving the braiding index across the region.

9.4 Measuring pollution levels using geospatial methods
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Nigure 9.1 Flow diagram shows the process of deriving the geestatistics for the pallution lewvels.

To measure the pollution levels European Space Association’s Sentinel S precursor satellite is

used (Figure 9.1). This satellite is specifically launched to monitor air quality with high temporal
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resolution. There are several products available in Sentinel SP mission to understand and
quantitatively assess air quality. NO?2, 502, CH4, CO are all available for different scenarios. In
this particufar case to understand the impact of oil spill blow out Carbon monaxide(CQ). Sulphur
Dioxide (SO2) and HCHO (formaldehyde) product is used. TROPOMI instrument gives
product at a spatial resolution of 7 km by 3.5 km which is fairly good to estimate impact of
poliution at regional leve!. This data is accessed from sentinel Copernicus openhub. The data
comes in NetCDF format and SNAP tool of ESA is used to convert the product to a raster 10
extract the required information, Data before the blow out and after the blow out are taken to
check the levels in Tinsulda, Extraction at small scale is challenging interms of picking localized

changes.

Pollution level is calculated using following formula
P(t) =V geG max(DN(n{ (g:N bbox)))
Where P(t) = pollution at time t

G = set of raster grids and bbox is the referenced envelope of the area of interest.

in this case study we have used EPSGi4326 for map projections.

Once pollution level is calculated, percentage change is calculated using the formula below
8, = 100 * (P(t) = P(1)/P(1))
These delta values are plotted to observe the variations in CO and SO2 levels.

9.5 Impact on land surface temperature

Landsat and MODIS LST product is used to make some observations.Both moming and night
temperatures are captured by MODIS Aqua and Terra satellites which provide better picture of

+he vanations.

9.6 Riverand Wetland Pollution mapping

For mapping oil pollution Sentine! | SAR was used (Ozigis et al 2018) as it can penetrate clouds

and detect changes in the land surfaces.

103

365

_..8%...

181



9,7  Pollution — water guality

The primary objective of this study was to estimate the overall toxic effect of 16 PAHSs
compounds [Naphthalene (NaP), Acenaphthylene (Acpy), Acenaphthene (Acp), Fluarene (Fi),
Phenanthrene (Phe), Anthracene (Ant), Fluoranthene (Flu), Pyrene (Pyr), Benz{ajanthracene
(BaA), Chrysene (Chr), Benzo[blflucranthene (BbF), Benze[k]fluoranthene (BkF), Benz[alpyrene
(BaP), Dibenzo[ah]anthracene (DbA): Benzo[gh.Jperylene (BghP), Indeno[1,2.3-cd] pyrene

(InP)] in the aquatic ecosystem of the impacted area.

A detailed sampling was conducted to evaluate the impact of oil blowout and a total of 27
samples, including water (n — 12), sediments {(n — 12) and fishes (n — 5) were collected from the
highly impacted area of the Maguri-Motapung wetland, Dibru and Lohit river. The blubber sample
(n - 2) of endangered Gangetic dalphin was also collected from the carcass of dolphin found in
Maguri-Motapung wetiand. Water samples (| lit) at each sampling point were collected into pre-
cleaned sterilized amber HDPE (High Density Polyethylene) bottles from the Magur-Motapung
wetland and from the main channel of Lohit and Dibru rivers. Waterbed sediments (100 gm)
were grabbed in sampling container from the bottom and banks of the river and wetlands where
fine-textured substrate had accumulated. Dead fish samples (n - 5) of five different species,
namely Mystus Virtatus, Channa crientalis, Rosbera daniconus, Puntius Sophore and Eutropiichthys
vacha were collected from the twa sites (Maguri—Motapung wetland and Lohit river), After
sampling, all collected samples (water, sedirhent, fish & blubber) were immediately stored in an
icechast at 4°C and transported to the Shriram Institute of Industrial Research, New Delhi
(accredited by National Accreditation Board for Testing and Calibration Laboratories (NABL), a
constituent board of Quality Council of India (QCI) as per ISO/IEC: 17025 in the field of testing)
for laboratory analysis. PAHs content in water, sediment and fish tissues was analysed by using

Gas Chromatography (GC-FID) and validated and confirmed by GC-MS/MS,

To assess the presence and extent of oil spifl, the contaminated water and sediment samples
were collected from the sites (Figure 9.2) at intervals of | km. Along with sample coliection, water
quality was also assessed at the same points. Testing the quality of water is an important part of
environmental monitoring (Ritabrata, 2018). The results obtained from our study were compared
with guidelines values (permissible limits) which is standardized by BIS (Bureau of Indian
standards,1991) CPCB (IS 2296:1992) and WHO (World Health Organisation, 2011). The

quality of water can be determined, through reasuring the essential physiological parameters
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such as pH, Dissolved Oxygen (DO). Total Dissolved Solids (TDS). Conductivity, Specific
Conductance Temperature and PAH's pollutarits. Except chemical pollutants all parameters were
measured with the help of a YSI Professional Digital Sampling System (Pro-DSS- USA). The
instrument was prograrmmied to log the data for every 3 minutes in Lohit river and for every 5
seconds in Dibru river and Maguri-Motapung beel The raw data was stored in the logger of the

instrument which was later retrieved using KorDss software and Data Manager software

respectively, for statistical analysis.

Figure 92 Study grea o Indiritisg all sompdicgs pois cerassad beflie axbiosen

Physiochemical parameters were measured at each of the sampling points in Lohit river. sampling
paints from W1 toW8). The Dissolved axygen (DO) of the river vary with time and season,
depending upon the species of phytoplaniktons oresent, light penetration (T ripathi et al, 1991
Das et al, 2013), nutriert availability, temperature, salinity, water movement, partial pressure of
atmospheric oxygen in contact with the water, thickness of the surface film and the bio-depletion
rates (Ifelebuegu et al. 2017)). ftis an important limnological parameter that indicates the level of
water quality and organic pollution in the water body (Wetzel and Likens, 2006, Khatoon et al,
2013).

9.8 Sound pollution:

The amibient noise was recorded at a sampling rate of 48 kHz. The strength of the signals obtained

were optimized by adjusting and noting down the gain, as it is an important parameter while
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recording the sounds using icrophone; low gain rmisses guieter sounds and high gain saturates

the recording.

A total of |3 soundwave files were obtained and analysed using Raven Pro 1.5 software (The
Comell Lab). With the recordings, a spectrogram was generated to  visualize

the spectrumn of frequencies (i.e. the amount of energy in the scund at each frequency) of the
signal,
For each of our 13 sound recordings, we selected the required sound clip on the spectrogram

from Raven software and measured the following

2) Average Power: In a grayscale spectrogram, it is the value of the power spectrum (the pawer
spectral density of a single column of spectrogram values) averaged over the frequency extent of
the selection. The values of the power spectrum are summed between the lower and upper
frequency bounds of the selection, and the result is divided by the number of frequency bins in

the selection.

Units: dB.

b) Maximurm/peak power: In a selection it is the power at the darkest point in the selection. Units:

dB re | dimensionless sample unit.

From the power and frequency values obtained. we converted the dB reference levef to A-
weighted dB levels in RStudio, A-weighted dB filter s a psycho-acoustical measure that that
converts the sound level into a human subjective measure. The fult frequency range for young
people is 20 to 20,000 Hz, and between 500 Hz and 6,000 Hz human ears are more sensitive
than that to lower or higher frequencies. The conventions used here to dencte these terms are
as follows, LA= A-weighted power, LAeg= equivalent A weighted power, LAmax= maximum

A weighted power. LA is synonymous with dBA and dB(A) and is often written as LA = xdB.

9.9 Underwater noise monitoring

Passive acoustic monitoring (PAM) device (The Cetacean Research™ C57 hydrophone series)
along with the portable digital field recorder Tascam DR-100 (TASCAM Inc.) were used to
monitor underwater sound in July 2020. They were deployed at 500m intervals of the river to
get a sound profile. The sampling rate (the number of samples per unit taken from a continuous
signal to make a discrete or digital signal) was 192kHz, and the gain was set at 5 to get recordings
without saturating the file. The analysis was done for 12 records in RStudio after calibrating for
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hydrophane sensitivity at that particular gain to get the absolute measure to draw comparisan

spatially, Each recording was | minute long, adding up to a total of |2 minutes:

9.10 Dolphin monitoring

Independent double cbserver method was followed for the Ganges doiphin surveys {Srnith,
2006), In double-platform independent observer surveys, sighting data from each platiorm
represents an independent capture occasion, were used In a two-sample capture-recapture
framework for estimation of pop‘u!ati.on abundance along with estimates of capture probabilities
and precision. We used Chapman's unbiased estimatar (Chapman, 1951) to obtain an estimate

of the number of dolphins.

N=((np+1)><(ns~|-1))m1

Mps + 1
Where,
N_= population size estimate
ne = number of animals sighted by the primary observer team
n, = number of animals sighted by the secondary observer team
mps = number of animals sighted by both teams {matches or recaptures)
The prabability of detection is estimated as Mps/Np, Mps/Ns
The assaciated vartance Vcis given by (Seber 1970):

(gt 1) % (a1 %ty = me) (1= )
(mps + 1)2 x (mps +2)

[+

The upper and lower ranges of the 95% confidence interval were calculated as
95% CI = N + (1.96 X SD)

9.11 Acoustic monitoring of dolphins

Passive acoustic menitoring (PAM) devices were used to understand occurrence and activity
pattern of dolphins. C-PODs are one such underwater acoustic loggers meant for cetaceans, that
have a single hydrophone with a frequency range of 20 to 160 kHz The data are logged onte a
memory card and retrieved using the C-POD software. Dolphin clicks are separated from other
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ambient noise using the in-built function in the software, the KERNON classifier. The automated
classifier segregates all acoustic recordings into 'NBHF' (narrow band high frequency), ‘Other
Cetacean' (which includes river dolphin}, 'Sonar’ and 'Unclassified', The classifier also classifies the
click trains to ‘high’, 'moderate’, low' or ‘doubtful clicks, where 'high' indicates click trains that
have a 275% likelihood of being dolphins. To reduce false positives, we used only 'high' and
‘moderate’ quality click trains of river dolphins. The CPODs were moored with the required
weight and bucys to aid in maintaining the hydrophone in the 30-50% of the water column. This

aids in reducing sediment noise and surface noise and optimizes capturing cetacean sounds.

9.12 Biodiversity methods

The survey was done from May, to july 2020. Survey for all these taxa was carried out in grids
idertified within the concentric circles around well blow out site (Fig 9.3)

Bird;

The habitat in the affected area is segregated into Grassland and wetland. Transects were walked
in the grassland regions and boat transects were carried out in the wetland area between 09:00h
~ 14:00h, A cumulative effort of 348 km transect was carried out in the grasslands faling at
distances of |, 2, 4 and 5 km from the explasion site. A cumulative effort of |1 km was in the
beel (weftland)' area. Data fram ebird was downloaded and used to draw comparisorns between
earlier occurrence reports at locations that fall within our sampling grid and current occurrence.
Available data in our sampling regions (from 2010 onwards) are arranged according to sampled

grid in Grassland and wetland.
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Figure 9.3 Sampling regions, corventnc circkes of 1 from Baghjan well no.5 {accient site).

Fish: The sampling was caried out with (1.75x1.75 cm, 3.75x3.75 cm, 53 ¢m, 10x10 cm) mesh
size of gill net and (0.25x0.25 cm) mesh size of cast net were used for sampling. Gill net was
deployed for 60 mins and cast net was cast for 10 times on each site (Table 9.1). The sampling
was done after 1.5-2kms of interval. Fishes caught in the net were photographed, weighed and
morphometry was recorded for analysis. We followed published tawonomic keys to identify
species (K. C. Jayaram 2010) and online identification keys like the Fish base (www fishbase.org).
(Frose and Pauly 2000). Species were then assigned to their threatened status following the IUCIN

red list category. The helath status of fishes caught was also assessed, Dead fishes were collected

for effect of pollutants.
Table 9-1 Types of riets used ard the effort rwestad It Mogan-totabung Pl ored Dibeu for fish samprivg.
Nets Mesh Size Length Effort per site ]| Total effort
Cast net 0.25 x 0.25 ecm Im 10 trafls 80 trails
Gill net-1 1.75x 1.75cm 100 m 1hr 8 hrs .
Gill net-2 3.75x 3.75 cm 100 m Thr 8 hrs
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Gill net-3 BX5 em 100 m 1he 8 hrs

Gill net-4 W0xi0cm 100 m 1hr 8 hrs

Butterfiies and Odonates; A team of one observer and a recorder surveyed the designated grid
for a pre-determined time of 20 minutes between 0900h to 1400h, Between two spatial sets of
the time-constrained survey, a checklist of species sighted was generated at a point between the
two spatial sets. A time constrained survey of three spatially independent sets of 20 minutes each
were carried out in one of the grids (2 km from the rig, short-tall grassland interspersed with
water puddies) for sampling odenates. The dragonflies and damselflies were photographed in the
field and sometimes caught with a net and released without harming the individual after

identification. A checklist was generated of species encountered between the spatial sets.

Herpetofauna:

A time-constrained area search method was employed for sampling herpetofauna in each of the
four grids (1 km, 2 km, 4 km and 5 km) for a pre-determined time of one hour, The sampling
was carried out by active searches undemeath logs, leaf litters etc. for presence of animals by 1-
2 independent cbservers within the grid. The searches will be targeting potential regions for
encountering common herpetofaunal group, namely skinks, agamids, geckos, snakes, chelonians,
frogs and toads. This area has reported to have |7 amphibian, 13, turtle, [ | snakes and 8 lizard
spacies. A cumulative effort of 5.5 km was carried out in the four grids actively searching for the
presence of any herpetofauna of any life stages. Sampling was done only during day time, so the

list is partial. The checklist of the area (Ahmed and Das, 2010) will be used to assess the probable

species present in the area

HO

188



10 Reference

Ahle, K., Lépcz-Duarte, P.C., Fodie, I ]. et al. (2115). Fish Aesemblages in Lowisiina Salt Magshes: Bffects of the Macondo
Qil Spill. Estuaries and Coasts, 38, 1385-1398. heps:/ /dni.org/10.1007/512237-014-9890-6

Accidental Ofl Spills acd Gas Releascs; Infonnation, Models, and Estintes; and Supporting Figures, Tables, and Maps.
Appendix A, OSRA Repart. Posted at: hups:/ /voaw.boem.gov/Liberty/

Ahmied, M. F., & Das, A. (2010). Tortrises and Tortles of Northeast India; Saving them feom Exdncton, Draft) Technicd
Report, Aaranyak, HRCP: 01/2010.

Akpambang, V.O.E,, Purcaro, G, Lajide, L., Amoo, 1 A., Conre, LS., Moret, S. (200%). Detcrmination of polycytlic aromatic
hydrocarhons (PAHs) in commonly consumed Nigeriw smoked/grilled fish and meat, Food Addit Cantam. 261096~
1103 )

Alhers, P.H., Loughtin, T.R. (2003). Effects of PAHs on marine birds, miammals and reptles. In: Douben PET (ed) PAHs: ap
ecotanicolagical perspective Wiley, Chichester, pp 243-261

Alomirak, H., Al-Zenki, 5., Husain, A, Abmed, N, Al-Rashdan, A, Gevaa, B. (2009). Dictary expesute to polycy clic azcmatic
hvdrocarbons from commercially important seafood of the Arabian Gulf. ] Teod Agric Eaviren, 7:9-15.

Anyakora, C., Arbabi, M., Coker, H., (2008). A screen of benzo{alpyrens in fich samples from crude oil polluted environments.
American Journal of Environmental Sciences 4, 145-156,

Anyakora, C., Coker, H,, (20017), Assessment of polynuclear aromadc hydrocarbon content in four species of fish in the Niget
Delta by gas chromarography/mass spectromerry. African Journal of Biotechaslogy 6, 737-743.

/" quswong, B., Hutchincon, E., Unwin, J., Flecher, T. (2004}, Lung cancer risk aftér exposure to polyeyelic aromane
hydrocarbons: a review and me-analyis,” Bovironmeneal Health Perspectives, vol. 112, ne. 9, pp. 970-978.

Assam pil well fire rages on. Two frefighters dead; at least 7,000 villagees affected. Oil spill ina rwu-km radius - Gaonconnection
| Your Connection with Rural Indis, (n.d). Rewieved July 16, 2020, from heps:/ /en gaonconnection com/ 2« un-oil-
Wt:l]-ﬁrc‘fﬂgcs-on-mfo-ﬁrcﬁghtcrs-dead—at-lcaft»7000-v'1ﬂagcrs-‘.".ffec!cd-0i] -spill-in-a-twe-km-tadivs/

Baca, B. j., Gerter, C. D, Lindstede-Siva, J. (1985). Freshwater oil spill considerstons: Protectinn and ceanup, in Proc. 1983
Qil Spill Conf., Publ. 4385, American Peuroleum ITnsftute, Washingtan, D.C., 385,

Balseiro, A, Espi, A,, Micguez, 1., Pérez, V., Ferteras, M. C., Garuin Marin, |. F., & Prieta, . M. {2005), Pathological franures
in marine birds affected by the prestige’s oil spill in the nogth of Spain. Journal of Wildiife Discises, 41(2), 371-378.
heps:/ /dnt.org/10.7589/0090-3558-41.2.371

Bamn, W., Hooper-Bui, L. M,, Strecker, R. M., Adhikari, P. L., & Overtan, E. B, (2018). Coupled cffects of oil spill and hurricane
on saltmarsh terrestrial asthropads. PloS one, 13(4), eD194941. heps://doi org/ 10.1371/journal. pone N194941

Banks, A. N., Sanderson, W, G., Hughes, B, Cranswick, P. A., Smith, L. E., Whitehead, S., ... Fairney, N. P, (2008). The Sea
Empress oil spill (Wales, UK): Effects on Common Scoter Melanitta nigza in Cazmarthen Bay and status ten years
later. Matine Pollution Bulletin, 56(5), 895-902, heps:// driarg/10.1016/ j.rarpolbul 2008.01.032

Barber E. W., McDanald, L. L., Erickson, P. W. & Vallatino, M. (1 995) Effect of the Exaon Valdez Ol Spill on Intertidal Fish:
A TField Smdy, Transacdons of the American Ficheries Snciety, 124(4), 461-476, DOL 0.1 577/1548-
8659(1995)124<0461:CLOTEVO>23.CO:2

/aener, ], Toews, D. (1978). The effects of crude oil and the dispersant, Qilsperse 43, on tespiration and coughing tates in
‘ Atlantic salmon (Salmo salag), Can. ). Zoal , 56, 307,

Baro, O., & Kumar, A, (2017). Seismic source chiractedzation for the Shillang Plateau in Northeast India. Journal of
Seismology, 21(5), 1229-1249.

Baak, S., Sengor, G.F., Karakac, F.T. (2010). The detection of potential carcinogenic PAHS using HPLC procedure io two
different smoked fish, case study: Tstanbul/Turkey. Turk. J. Fish. Aquar, Sci. 10:351 -355.

Beattie, G. A. C., Liu, Z. M, Watsan, D. M., Clift, A. D., & Jiang, L. (1995). Evaluanon of pemoleum spray oils and_
polysaccharides for control of Phyllocnistis citrella Swminton (Lepidoptera: Gracillaridae). Auvstralian Jousaal of
Entnmology, 34(4), 349-353, hups://doi arg/10.111 1/1.1440-6055.1995.tb01353.x

P

373
...Qéw

189



Berglund, Birgitra, Lindvall, Thomas, Schwela, Dierdch H & World Health Organization. Queupational and Eavironmenial
Health  Team. (1999).  Guidelines for  community amiss.  World  Health  Organization.
hups:// apps.who.int/ iris/handle/ 10665/ 66217

Bhatea, L. D., Chaudhary, 8., Pandit, A, Baral, H., Das, P. ., & Stork, N. E. (2016), Ecos;stem service changes and livelithood
impacts in the maguri-motapung wetlands of 3~<um, 1ndia. Land, 5(2), 15.

Black, J.A., Bitge, W.J, Westcrman, A G.. Francis, P.C. (1983), Comparative Aqualic Tenicalogy of Aramate Hydrosarbons,
FUNDAMENTAL AND APPLIED TOXICOLOGY 3-353-388,

Blakely, J. K., Neher, D, A, & Spongberg, A 1. (2002). Soil invertebeate and miceshial conumunities, and decrunposition as
indicators  of  polyeyclic aromatic  hydrocubon  contaminarion. Applied  Sail Ecology, 21(1), 71 -84,
hepe/ /doi org/ 10.1016/50929-1393(12)00023-9

Bogran, C. Ly Ludwig, S, & Metz, B, (24, Usiog pils  as  pesticides, Texs FARMER Collecunn.
htip: / /hdl handle.net/1969,1 /86885

Boguhain, 5., Das, J., Sacaf, A, K., Singh, G., & Ban, S, 5. (2016}, Mosphadynamic charges of | ohit River, NE Indin: GIS-
based study. Current Science, 1810-1816.

Braddack, ). T, Lindstom, ], E., Brown, E. ], (1995), Distibution of hydrocarbon-degrading microvorganisms in sediments
from Prince Willimm Sound, Alaska, following the Exxan Valdez oil spill, Mar. Pollnt, Bull, 30, 125.

Brindhs, K., Elango, L., (2013} PAHSs contamination in gronndwater from a part of metropalitan city, India: a study based on
saropling over a 10-year period. Environ Earth Sei, 71:5113-5120,

Brown, E. D. (1996). Injury to the carly life history stages of Pacific herring in Prince William Sound after the Bxxon Valdez
oil spill, in Prac. Exvon Valdez Ol Spill Symp., Symposivm 18, Americen Fisheries Society, Bethesda, 448

Burk, C.J. (1977). A four-year analysis of vegewation following an oil spill in a freshwater marsh, J. Appl. Ecol,, 14, 515,

tiari T, Porcelloni 8., Mod G., Frenzilli G., Ferraro M., Marsili L., Cacini §,, Peresi M.C. (20019), Genotoxic effects of produced
waters in masauito fish (Gambusia affini<), Ecotndcology 18: 75-80

(Carle, M. G, Rice, S. Di, Hose, J. E. (1999). Sensitivity of fish embryos t@ weathered crude il Part I, Low-level exposare
duning incubaton causes malformarians, genetc damage, and morality in larval Pacific herring (Clupea pallusi),
Environ. Toxivol. Chem,, 18, 481.

Carls, M.G., Holland, L., Larsen, M., Collier, T.K,, Scholz, N.L., Incardans, J.P. (2008). Fish embryos are damaged by diszolved
PAHs, not oil particles. Aguaric tonicology {Amsterdam, Netkertands), 88(2), 121-127

Centre for Conservation Binacoustics. (2014). Raven Pro: Interacdve Sound Analysis Saftware (Version 1.3) [Computer
software]. Ithaca, NY: The Cornell Lab of Omithalogy. Available from hop:// pavensoundsoftwarecom/.

Chaksaborty, P., Sakrhivel, S., Kumar, B., Kumar, 5., Mishra, M., Verima, V.V, Gaur, R. (2014). Spatial distribution of persisient
onganic pollutats in the surface water of River Brahmuputa and River Ganga in India. Rev Environ Health; 29(1-2):

4548,

Chapman, D.G. (1951). Some prapetties of the hypergeometric disrributinn with applicidion © zoological censuses. Universiey
of California Publicton on Statstics 1:131-160.

Cheung, K.C., Leung, H.M, Kong, K.Y, Wang, M.H. (2007). Residual levels of DDTs and PAHs in freshwater and marine
fsh from Hong Kong markets and their health risk assessment. Chemosphere 66:460-468.

Christiansen, R., Glete, ], LIE, e., Torti<sen, O.]. Wasgbe, R. (1995). Antioxidant status and immunicy in Adantic salmor,

Salmo salar L., fed semi-purified dicts with and without astaxanthin suppicmcul.«don. Joumal of Fish Discases, 18:

317-328.

Collier, T-K., Anulacion, B.F., Arkoosh, MR, Dictrich, J.P., Incardcna,_l.l’.,johnsc-n, L.L., Yialo, G.M., Myers, M.S (2013).
Effects on fish of polycyclic aromatic hydrocarhon (pahs) and naphthenic acid exposurcs. Fish Physinl 33, 195-225.

CPCB| Central Pollution Control Board. (nd). Retdeved July 16, 2020, frum haps:/ /cpeb.nic in/who-guidelines-for-noise-
quality/

CSTR-Nogth East Institute of Science and Technology (2015). Literature Survey of Available Earthnake Hazard Assessmeat
Seudies related to North Eastern Region. Final Reporr, pp 301

Culbertson, J. B., Valiela, L., Olsen, Y. S., & Reddy, C. M. (2008). Effect of field exposure 1O 38-year-old tcsidual'pcuolcum
hydrocarbans on growth, condirion index, and filtearion rate of the ribhed mussel, Geukensia demissi. Environmental
Polludon, 154(2), 312-319. hteps://doi m-gl'ln.lmﬁ,fi.cnvpo] 200710 008

e

12

190



Das, B. K., Ghosh, A. and Kar, D., (2013). Icthyulauna Divessity of Simen River in A=sam and Arunachal Pradesh, India,
Tnternational Journal of Carrent Scicnce and Technolngy, 1(1), 55-38.

Das, B. K., Kar, S. and Kac, D., (2012}, Studies on Intensity of Cestodes Parasite Infecting Monopreras enchia in Cachar
District, Assarn, Binlogical Forum- An International Journal, 4(2), 71 -74.

Das, G.N., Tamuly, T., Hu-«<ain, A, Boruah, A., Das, S. (2017). An update list of buricrflies (Lepidupiera) of Dibru-Saikhinea
Natinoal Park, North-East India. Munis Entemalogy and Zonlogy Journal, 12(2), 403-418

Das, R.K. (2006), Birds of Dibru-Saikhowa Biosphere Reserve. Newsletter for Birdwatchets, 46(1), 6 -14.

Day, R. {‘l.,‘Murphy, S. M., Wiens, |. A, Haywaed, G. 1., Harner, E.J., & Smith, L. N, {1997). Effects of the Exxon Valdez oil
spill on habitar use by birds in Prince Williem Sound, Alada. Ecological Applicadons, 7(2). 5936173,
hreps:/ /det.org/10.1 290/1051-0761(1 9‘)?'}EICIT1'0593:EOTE\-’O]2.0.CO;2

DeGuise, S., Tevin, M., Gebhard, E., Jaspesse, L, Hart, L.B., Smith, CR., Venn-Warson, 5., Townsend, F., Wells, R, Balmer,
B, ZO‘aman.E.,Rawics,T.,S.:";m-ackc, L. (2017). Changes in inunune functions in bottense dalphias in the northern
Gulf of Mexico associated with the Decpwater Horizon oil spill. Endang Species Res 33:291-303.

Dhaneajayan, V., Musahdhara, S. (2012). Polyeyclic Aromatic Hydrocarhons in Varous Species of Tishes from Mumbsai
Hartmour, Indis, and Their Dietary Intake Concenteation to Human. International Journal of Qce wnogssphy, 845178,
6.

Eisler, R. (2000), Polyeyelic arosnatic hydrocarbons, in Handbonk of Chemical Risk Aesessment, Vol 2, Lewis Publishers, Boca
Raton, PL, Chap. 25.

Engel'harde, FR. {1 983). Petrolenm effect on Marine mammals, Aquatic Toxicnlogy, 4 0983) 199-217 199 Elscvier.

Engelhardt, F.R. (1982). Hydrecarbon metabolism and cortisol balance in oil-expused ringesd seals, Phoca hispida. Crmparative
. Biochemisiry and Physinlogy 72C:1 33-136.
[AUL(1993). Understanding Oil Spills and Ol Spill Response. (July); 1-39.

Eppley, Z. A (1992). Acsessing indirect effecrs of oil in the presence of natural variation: The problem of repraductive failure
in soath polar skuas during the Bahia Paraico oil spill, Mar. Pollut. Bull,, 285, 307,

Esler, D., Bowman, T. D, Trust, K. A, Ballachey, B. E., Dean, T. A, Jewett, g, C., & OClair, C. B {2002). Harlequin duck
populagon recovery following the “Bxson Valdez" oil spill: Progress, proces and consteaints. Marine Eenlogy
Progress Series, 241, 271-286. herpe:/ /doi org/10 3354/ meps241271

Evans, W. (1982). A study to determine if gray whales defect oil. In: Geraci JR, St. Aubin D] (eds) Study on the effects of ofl
on cetaceans. Contract AA 551-CT9-22. Fipal report to US. Dept. of Tprerior, BLM, W ashington, DC, p 47-61.

Finger, S.E, Lirde, E.F., Heary, M.G., Fairchild, ].F., Boyle, T.P. (1985), Compusison of lahoratory aod field assessment of
fluorcue - Pagt T: effects of Auorene on the surviv al, growth, rcpmducrior.. and behavior of aquatc organiams in
laboratory tests. Pages 120-1 33 in T.P. Boyle (ed)). Validation and predictability of laboratory methods for assessing
the fate and cffects of cOntAMINANEs in agnatde ecosysicms. ASTM STP B805. American Seicry for tesung and
Materials, Philadetphia, Pennsylvania.

Forest Survey of India, (2019). India Staie of Forest Repore 2019. Volume TI, Forest Survey of India, Debradun p 23-33,

Fowler, G. S., Wingfield, J. C. Goersma, P. D. (1995). Hormaonal and reproductive effects of low levels of perroleum fouling
in Mayellanic pcnguir;s (Spheniscus magellanicos), ‘The Auk, 112, 382.
Galii, Andre & Butz, André & Scheepntaker, Remco & Hasekamp, Orto & Landgzal, . & Tol, Paul & Wanch, D. & Deurscher,
— Nicholas & Toon, G. & Wennherg, Paul & Griffith, D. & Aben, I.. (2012). CH4, CO, and H20 specuascopy for the
Sentinel-5 Precarsor mission: a0 aisCxament with the Total Carbon Column Observing Netwotk mcasurements.
Amospheric Measuzement Techniques Discussions. 3. 2131-2167, hups:/ /doiorg/ 10.5194/amed-5-2131-2012.

Gentina, T., Tillie-Leblond, 1., Birolleau, S., Fayeal, S, eral. (2001). Fire-sater’s hungscveniecn cases and a review of the literatare.
Medicine 80; 291-297

Geraci, ). R, D. ]. St Aubin & R.]. Reixman, (1983). Bottlenase dolphins, Tursiops truncatus, can
Aquar. Sci. 40(9): 1515-1522.

Geraci, J-.R. and D.J. St. Aubin, (1982). Study of the cffects of il on cclaceans. Report for US. Deparmment of the Interior,
Bureau of Land Management, Contract No. AA-551-CT9-29, 274 pp-

detect oil. Can. J. Fish.

13

— 48

375

191



Gogei, M-M,, Bhuyzn P. K and Morthy, K. K. (2007): Pessible impaet of a nwjor oil-well fire on aernsol opir d depth At
Dibrugach. Curvent Sciencs, 97¢8). 1047-1049,

Golet, G. H., Seiser, P B, McGuize, A. D., Raby, D. D, Fischer. ]. B, Kuletz, K1, ... Newaun, S H. (2002). Long-teum
direct and indirect effects of the “Exxon Valdez” oil spill on pigeen guillemots in Frince William Scund, Alaska.
Marine Ecology Progress Series, 241, 287-304. htepe:// doterg/1 0.3354/meps 241287

Gomez, C. & Green, D. (2014). The impact of Oil and Gas drlling accidents on U fAsheges.

Goodale, D.R., Hyman, MAM. and Wing, HE. (1981). Ceracean Icsponses in s stion with REGAL SWORD odl spill, ch.
X1 In: A charactegization of marine nammals and turdes in the Mid- and North Adantic aress of the U S, outer
contnental shelf, edited by RE. Edel, M.A. Hymzao and M.F. Tyrell, Cetacezn and Turtle Assessment Program,
Annual Report 1979, Univessity of Rhede Tsland, pp. X1-1 to XI-15.

Gospodarek, J. (2009). Effect of oil derivative spill on cpigeal invertebrates Ecotopical Chemistcy and Engincering. A, 1613),
263-270.

Gc-spc-da.cek, - Koloezek, H., & Petryszak, P. (2012). Dynasmics of arachnid occuzrence in enil contaminated with petrol, diesel
fuel and cngine oil during bioremediation process. Ecological Chemistry and Engineedng. A, 19(9), 1099-1106.

Gracia, A., Mugawski, 8. & V azguez-Bader, A. (202033, mpacts of Deep Ol Spills on Fish end Fisheues, 10,1007 /978-3-050-
11605-7_25,

Gregg, J- G Fleeges, J. W, Carman, K. R. (1997). Effects of suspended, diesel-contaminated sediment on feeding rate in the
darter goby, Gobioncllus boleosoma (Teleostel: Gobiidae), Mar. Polut. Bull, 34, 269.

Gundiach, B. R. (2017). Oil Spills. 1n Encyclopedia of Earth Scicnces Sexes pp. 1-5- Springer latermational Pubbishing.
heeps:/ /doi r_v:g/lO.1007f978-3-319—48657-4_233-2

Guzzella, L., & De Paolis, A. (1994). Palycyciic aromatic hydrocarbans in sediments of the Adgiatic Sea. Macine Polhstien

/~  Bulletn, 28(3}, 159-165.

Hamilton, H., Caballero, S, Colling, AG. and Brownell, R.L. (2001). Evolution of river dolphuns, Proceedings of the Revyal
Sociery of Loadon, Series B: Binlogical Sciences 268 549-556. hitps/ /doi org/10.1098/xsph 20001385

Han, Z., Li, B, Mu, Z, Nig, S., Zhang, J., & Ren, L. (2017). Energy-Efficient Oil-Water Sepazation of Biomimetic Copper
Membrage  with Mulriscale  Hierarchical Dendriic  Strucmies. Qenall,  13(34),  17011ZL
hitps:/ /doi.ocg/ 10.1002/smll,201701121

Heintz, R. A, Short, J. W, Rice, 8. D. (1999). Sensitivity of fish embiyos to westhered crude oil: Part I1. Increased moyraliy of
pink salmon (Onenchynchus gurbuscha) embryos incubating downstream from weathered Exxon Valdez crude ofl,
Eaviron. Toxicol Chem,, 18, 494,

Huang, 1., Chetnyik, S.M., Barteeman, S.A. (2014). PAHs, nitro-PAHs, hopanes, and sterunes in lake toout from bake Michigan.

" Environ. Toyicol. Chem. 33,1 792-1801.

Hylland, K. (2006). Polycyclic aromatic hydrocarbon (PAH) ecotoxicalogy in madne ccosystems. Jorrnl of Tox7owhgy and
Enironseental Health, Part A, 69(1-2),109-123,

Ifelebuegn, Augustine 0., Justina E. Ukpebor, Anita U. Ahnkannah, Eraest O. Nnadi, and Stephea C. Theophilus, (2017).
«Bavironmental Effects of Crude Oil Spill on the Physicochemucal and Hydrobiclogical Chacacteristics of the Nun
River, Niger Delra” Environmental Monitoring and Asscssment 189 (4): 173. hutps:/ /de arg/10.1007/510661 -017-
5882-%.

Le—ardona, J., Collier, T. & Scholz, N. (2011). Oil spills and fsh health: exposing the hearr of the matter. ] Expo Sci Envison
Epidemiol 21, 34 https://doi org/10.1038 /jes. 201051

Indian Standard Specification for Drinking Water, Burcau of Indian Standards. BIS: 10540, (1991).

Jenssen, B, M. (1994). Rewiew article: Effects of otl polhution, chemically treated oil, and cleaning on the theral balance of
birds, Envicon. Pollut,, 86, 207.

Johansson, S., Lars<on, U, Boehm, P. (1980). The Tsesiz ofl spill. Impact on the pelagic ecosystem, Mar. Pollot. Bull,, 11, 284,

Jung, M. P, Kim, S. T., Kim, H., & Lee, J. H. (2008). Specics diversity and community structure of gt-:nund-dwelling spiders in
unpolluted  and moderately beavy metal-polluted  babitats. Water, air, and soil poliution, 195(1 -4), 15
hups://doi org/10.1007/511270-008-9723-¢

Kalita, P., Pathak, 8., & Deka, P. (2016). A preliminary smudy on ichthyofaunal resource ©
district of Assam, India. Int ] of Fauna and Biol Studies, 3(%), 97-102.

f Mo Lapung—Maguri Beel of Tinsukia

|14

~q93°

192



— lOO’377

Kasnya, T., Hagque, AKM (1972). Some informauon on disteihurion and seasonal movernent of Ganges dolphin. Seience
Repriots. Whales revcarch Ingrinute, 24, 109-115.

Khan, R. A. (1999). Study of pear] dace (Mazguriscus margacita) inhabiting 2 stllwster poad contaminated with dicsel fuel, Bull
Environ. Contam. Toxicol., 62, 638,

Khataon, N, Rehman, M. and Khan A. F,, (2013). Swdy of Seasonal Vasiation in the water quality among diffeccntr Ghats of
River Gaga, Kanpuz, India, Jouranl of Environmensal Resezech and Development, 8 (13, 1-10.

Klekowsk, E. ., Jr. (1994). Petroleum pollution and mulation in mangroves, Mar, Pollut. Bull, 28, 166,

Kuehn, R. L, (1995). Relasionships amang petroleum refining, water and sediment contamination, and fish health, J. Toxsical.
Enviran. Health, 46, 101. _

Lahid, SK., Chutia, M., Gogol, A, Borgohain, H. (2016): Gas leakage from palaeogene reservolr in Asiim =2 geophysical
puzze. Current Sashict, 111(7): 1242-1246.

Lance, B. K, Irons, D. B, Kendall, S. J., & McDenald, L. L. (2001). An evaluation of madne bird population trends following
the Esxxon Valdez oil spill, Prince William Sound, Alacka. Marine Pollution Bulletn, 42(%), 298-309.
hteps:/ /doiorg/ 10.1016/50025-326X(10)00155-7

Laurel, B., Copemaa, L., Ised, ., Spencer, M., Hutehinsorn, G., Nortug, T.. Denald, C., Meter, §, Allan, S, Boyd, D, Yl ale,
G., Cameron, )., French, B, Linba, T., Scholz, N., Incasdona, J. (2019).Trace Embryonic Crude Oil Exposare Leads
to Long-Term Bicenergetic Impacts n 4 Keystone  Arctic Marine Fomge Fish. Availabie at SSRN:
hrq:\‘fff$~m.com/al15frﬂ.€t=3352221 or hrtp://ds dot m-g,flf_l.2139!sam.3382221

Lefeort, H. (1997). The effects of used motor oil, silt, and the water mold Saprolegnia parasitica on the growth and swrwival of
mole salsmanders (Genus Ambystoma), Asch. Envicon. Contam. Toxicol, 32, 383,

Levengood, J.M., Schaeffer, D.J. (2011). Polycyclic aromatic hydrocarhons in fish and crayfish from the Calumet region of

\ conthwestein Lake Michigan. Beotocology, 20, 14111421

Liu, Y., By, Q. Can, H, Zhang, H., Liu, C., He, X, & Yun, M. (2020). Paolycyclic Aromatic Hydrocarkons in Suclace Water
from Wuhai and Lingwu Sections of the Yellow River: Concentrations, Sources, and Beological Risk. Journal of
Chemistry, 2020,

Llobet, ].M., Falco, G., Bodio, A, Domingo, ].L. (2006). Exposure o polycyclic aramitic hydrocarbons through consumption
of edible macine species in Caralonia, Spiin. J. Food Prot 61:2493-2499.

Loughlin, T.R,, Bellachey, B.E., Wright, B.A. (1996). Overview of smdies to determine injury cansed by the Fyxan Valdez oil
spill to marine mammals. American Fishedes Society Symposivm 18:798-BO8,

Macias-Zamora, J.V., Mendoza-Vega, E., Villaescusa-Celaya, J.A. (2002). PAHs composition of surface marine sediments: A
compatison to potential local sources in Todes Santos Bay, BC, Mexico. Chemosphere, 46, 450468,

Madhusudhan, M. & Bindra, P. 2013. Site inspection report regarding Of and Gas pipelines in upper Assam. Submitted to the
the Standing Committee of the National Board for WildlifeNaqgvi, 5. 5020, Blowourt at Otl India well thrcutens national
park in upper Assam. Down to Earth, URL retrieved on 03.06.2020

(https:// werw.downtoearth org.in/news/ pollution/ blowout-at-oil-india-well-threitens -national-park-in-upper-asfam-
714641~ text=A1%:200ens 1720284, 2C000% ?.ﬂpeopIc'T-’\..?.fjllmvc,iu""LGGU pper’s20A:5 s V20 Tinsukia®20district. 8
ext= A%201 504 20kilomerre%o2Dradins%20area ,a%a20s iatemente200n%%e20May%:2029.)

Mahaney, P. A. (1994). Effects of freshwater peuoleum coritamination on amphibian hatching and metamarphosis, Envicon.

— Toxicol. Chem., 13, 259.
Mok, A, Ojha, Py Singh, K.P. (2008). Distribution of polyc_vclic ALGMATC hydrocubons in edible fish fromGomt nver, India.
Bulletin of Environmental Contamination aad Toxicology, vol. 80, ne. 2, pp- 134-138.

Mallk, A., Verma, P, Singh, ALK, Singh, K.P. (2011), Distriburion of pelycyelic aromaric hydrocarbaas in water and bed

sediments of the Gomti River, 1ndiz. Enviren Monir Asscss,172:529-545.

Malins, D. C., Hodgins, H. 0. (1981). Petroleum and marine fishes: A review of uptake, disposidon, and effects, Envicon. Sci.

Technol,, 15,1272,
Marsh, H., and Sinclair, D.F. (198%). Corecting for Visibility Bias in Strip Transect Acrdal Surveys of Aquatic Fauna. The
Journal of Wildlife Mansgenent, Vol. 53, No. 4 (Oct., 1989), pp- 1017-1024

P15

193



Martineau, D., DeGuise, S., Fournier, M., Shugaet, L, Giraed, C,, 1 agacé, A, Béland, P. (1994), Putholugy and tosicalogy of
beluga whales (rom the St. Lawrence estuary, Quebec, Canada, past, present and fature. Sci. Total Eavivon, 154:201 -
215,

Marty, G. D. (1997), Histopathology and cytogenetic evahatian of Pacific herring larvae expased to petroleum hydracarbons
in the lahorsrory or in Prince William Sound, Aluska, after the Exvon Valdez ol spill, Can. J. Fish. Aquat. Sci, 54,
1846.

McCall, B. D, & Pennings, S. C. (201 2). Disturbance and recovery of sult marsh arthropad comawruties following BP
Deepwater Horizon oil spill. PloS one, 7(3), €32735. https:/ /doi 0rg/10.1371 /jouenal poac (1132735

McCauley, Rita N. (1966). “The Biological Effects OF Oil Pollution 1n A Rivert: Oil Polluton A River.” Limnology and
Qeeanography 11 (4): 475-86. htwps:/ /doi g/ 10.4319/10.1946.11.4.0475,

McGrath, EA,, Alesander, MM, {1979). Observations on the exposure of larval bullfrogs to fuel oil, Trans. NLE. Scet. WildL
Soc., 36, 45.

McGurk, D., M. & Brown, D, E. (1996). Egg—larval moctality of Pacific herring in Prince William Scond, Alaka, afrer the
Exvon  Valdez oil spill.  Capadian Journal of Fisheries and Aguatic  Sciences, 33(10),  2343-2354
https://doi.arg/10.1139/96-172

Meadar, J.P., Sommers, F.C., Ylitaio, G.M., Sloan, C.A. (2006). Altered growth and related physiological respanses in fuvenie
Chinook salmon (Oncorhynchus tshawytscha) from dietary exprsure to pelycyclic acomaric hydroeachans (PAHs).
Can. ]. Fish. Aquat. Sci. 63; 2364-2376.

Megharaj, M. (2000). Influence of petroleurn hydrocachon contamination on microalgae and micrabial activides in a long-rerm
contaminated soil, Arch. Environ, Cantam. Toxicol,, 38, 439,

Meland, 8., Gomes, T, Petersen, K., HAll, ., Lund, E., Kringstad, A. and Grung, M. (201 9. Road related pollurants induced
DNA damage in dragoafly nymphs (Odonata, Anisoptesa) living in highway sedimentarion ponds. Scientific reports,

L 9(1): 1-15,

wenszh, R, K, Harris, W. E., & Beattie, G. A. C. {1995). Response otHelicoverpa spp. (Lep.: Nocmidae) and their nanagal
enemies  to  petroleum spray  ofl  in eatwn i Austealis. Entomophaga,  40(2),  263-272.
https://dei 0rg/10.1007/BF02373072

Mijanur, R K. M. (2016). Consequences of habitat loes and hakitt fragmentation on the survival of monitor lizard populations
in Bangladesh: a review and praspectus. J. Bio. Env. Sci, 2016(2), 139-145. Retrieved from http:/ fwwwannspub net

Mitea, S., Bianchi, T'S. (2003). A peliminary assessment of polycylic aromatic hydrocacbon distribudons in the lower
Mis<iusippi River and Guif of Mevico, Mar. Chem., 82(3-4), 273-232 doi:10.1016/ S0304-420%(03)N0A07 4-4,

Mate, S., Kumar, R, Naik, B. G., & Ingule, B. §. (201 5). Polycyclic aromaric hydrocatbons (PAHS) and a-alkanes in beaked
se2 snake Enhydrina schisrase (Daudin, 1803) fiom the Mandovi Estary, Goa. Bullétin of environmental
contamination and toxicology, 94(2), 171-177,

Mubina Akhtar, (2020). Baghjan: A classic example of plinder by extracting industues on endangered ecusystems.
https://nenow.in/environment/baghjansa-clu \-,Ic‘cnmplc-of»pIundcr-by—cxtract’u\g—indx|stzics-on~¢nciangcrcd~
ecosysteme html, NORTHEAST NOW, June 12, 2020 6:22 pm. Acectted on 10 July 2020,

Mullin, K.D., McDonald, T,, Welis, R 8., Balmer, B.C., Speakman, T, Sinchuir, C,, er al. (2017). Density, abundance, s.urvi\'al,
and ranging paterns of common bortlenose dolphins (Tursiops tuncatus) in M.s<issippr Sound following the
Deepwater Horzon ofl spill. PLaS ONE 12(10): €0186265. https:/ /doi org/10.1371/ journal.pone 0186245,

Nacei, D.E., Kohan, M., Pelletier, M., George, E. (2002). Effects of benzola]pyrene exposure on a fish papulation resistant o
( the toxic effects of dioxin-like compounds. Aquaric T oxicolagy, vol. 57, no. 4, pp. 203-215.

Narcula, P. L., Achagyya, S. K. and Banerjee, J., (2000). Seismotectonic Atlas of India and its Environs, Geological Survey of
India, SEISAT-15-17.

Nagonal  Oceanic  and Atmosphede  Administration NOAA),  (2015), Ocean explorer, Rewieved from
http:/ /oceanexplorer.noan.gov/cxplorations /sound01 / background/acoustics facoustics hunl

Neff, J.M. (1985). Polycyclic aromatic hydrocarbons, in Fundaimentals of Aquatic Toxicolegy, Rand, G. M. and Petrocilli, S. R,
Eds , Hemisphere, New York, Chap, 14,

Nongmaithem, R., Lodhi, M-S, Samal, P.K., Dhyani, P.P. and Sharms, S. (2016). Faunal diversity and threats of the Dibru-
Saikhowa Biosphere Reserve: A study from Assam, India. International journal of conservation science, 7(2): 523-532.

194



NRC (Natiogal Research Council) (2003). Ofl in the Sea ITL Inpurs, Pates and Effects. The National Aczdernies Press,
Wiashingron, D.C., USA.

(’Har, P. D, Davidson, P., & Bucger, A. E. (2009), Aecial surveillance and ol spill impacts based on beached bird survey data
collected in southern British Columbia, Marine Ommithology, 37(1), 61-65.

Oakley, K. L., & Kuletz, K. ], (1996). Population, reproduction, and foraging of Pigeon Guillemars at Niked Island, Alaska,
before and after the Fxxan Valdez oil spill. Proceedings of the Exxon Valdez Oil Spill Symposium, (¥), 759769,

Osuagwuy, E. 8., Olaifa, E. (2018). Effects of oil spills on fish production in the Niger Delta, PLoS ONE 13(10): 2205114,
bps://doi.org/10.1371 /journal pone 0205114

Ozigis, M.S.; Kaduk, J; Jarvis, C.H (2018). Mapping tecrestrial oil spill impact using machine learning random forest and
Land«at 8 OLJ imagery: A case site within the Niger Delea region of Nigeria. Environ. Sci. Pollit. Res. 26, 36213635,

Pazsons, K. C. (1994), The Arthue Kill of spills: Biological effects in birds, in Before and Afrer an Oil Spilk: The Arthur KMl
Burger, J., Ed,, Rutgers University Prese, Ruigers, NJ, 305,

Pagik, J. D., Long, D, Ford, S.L., Evers, D.C. (2014). Comman Loons (Gavia immer) wintering off the Lowisiana coast teacked
to Saskatchewan during the breeding season. Watesbirds (Special Publication 1) 37: 47-52

Pasparakis, C., Esbaugh, AJ., Busggrea, W, Grosell M. (2019). Impacts of deepwater horizan oil on fish, Comp Bicchem
Physiol C Toxicol Phacmacol. 2019:224:108558. doi:10.1016/].cbpc.2019.06 002

Petez, C. R,, Moye, J. K., Cacela, D, Dean, K. M., & Pritsas, C. A. (2017). Low level expasure to crude oil impacts avian flight
pesformance: The Decpwater Horizon oil spill effect on migratory birds, Ecotoxicology and Eavirenmental Safety,
146(Junc), 98-103. https:/ /doi.org/10.1016/.ecaenv.2017.05. 028

Pérez, C,, Velanda, A., Munilla, 1., Lépez-Alonss, M., Qro, D, (2008). Monitoring polycyelic aromatic hydrocirbon pollntion
in the madine enviconmeat after the Prestige oil spill by means of seabird blood analysis. Environmental Science and

L~ Technology 42, 707-713.

. «chey, O. L., Downing, A. L., Mittelbach, G. G., Persson, L., Steiner, C. F., Warren, P. H., & Woadward, G. (2004). Specics
Ipss and the strucrure and funcrioning of mulritrophic acuatic systems. Ofkas, 104(3), 467-478.

Petersan, C.H,, Rice, S.D,, Short, |.W., Esler, D, Bodkin, ].L. Bellachey, B.E, Irons, D.B. {2003). Long-term ecosvatem
respouse to the Exxon Valdez oil spill. Scicnce 3012:2082- 2086

Piatt, ]. F., & Ford, G. R. (1996). How many seabirds wece killed by the Exxon Valdez oil spill? Amexican Fisheries Sacicty
Symposium, 18(Ocwober), 712-719.

Rako-Gospic, N, & Picciulin, M. (2019). Underwater Noise; Scurces and Effects o Madne Life. World Seas: An
Environmental Evaluation, 367-389. doi:10.1016/1978-0-12-805052-1 00231

Ramalhosa, M.J., Paiga, P, Morals, &, Delerue-Matas, C., Qliveira, M.B.P.D, (2009). Analysis of polycyclic aromatic
hydrocarbans in fish: evaluation of a quick, easy, cheap, effective, rugged, and safe extraction method. J. Sep. Sci.
32:3520-3538.

Reed, M,, Spanlding, L. M., Locds, E., Walker, H., Saila, B S.(1984). Qil spill fishery impact asscssment medeling: The Gsheries
recruitment  problem,  Estustne, Coastal and  Shelf Science, 19, 591-610, ISSN  0272-7714,
ht‘tps://doi.oz_g/lo, 1 016/0272-7714(84)9001 7-9.

Rice ,.D. S, Thomas , E. R, Carls , G. M., Heintz s AR, Wertheimer , C. A, Murphy , L. M., Shoct, W.]. & Moles, A. (2001).
Impacts to Pink Salmon Following the Exvon Valdez Oil Spill: Persistence, Toxicity, Sensitivity, and Controversy,
Reviews in Fishedies Science, 9(3), 165-211.

( %, D. & Esdaile, J. (2011). Recovery of fish communities in two freshwater welands on Moreton Islind unpacted by the
"Pacific Adventurer' oil spill [online]. Proceedings of the Royal Society of Queensland, 117, 477-483. Availability:
<hups://search.informit.comau/documentSummary;dn=552960207263353;res=IELAPA>  ISSN:  0080-469X.
[cited 24 Jun 20).

Ritabrata, Roy. (2018). “An Introduction to Water Quality Analysis.” International Journal for Environmental Rehabiliatian
and Conservation IX (2): 94—100. https:/ /doi.org/10.31786/09756272.18.9.2.214.

Roy, P. 8., Meiyappan, P., Joshi, P, K., Kale, M. P., Srivastav, V. K, Stivasiava, 8. K, Behera, M. D, Roy, A., Sharma, Y.,
Ramachaudran, R. M., Bhavani, P., Jain, A. K, & Kirishnamurthy, Y. V. N. (2016). Decadal Land Use and Land Cover
Classifications  across  India, 1985, 1995, 2005, ORNL Distibuted  Active  Axchive  Center.
https://dwi.org/10 3334/ ORNLDAAC/1336

RStudio Team (2020}, RStudio: Integrated Development for R. Rstudio, PBC, Boston MA .URL: http:/ /wwrw.cstudio com/.
117

379
- LOZ -

195



Rusin, M., & Gospodatek, ]. (2016). The Occurrence of Springtails (Collembila) and Spiders (Arancae) as anEffectiveness
Indicator of Bioremediation of Scil Contaminated by Petroleum-Derived Substances. latermational Jownal of
Enviconmental Rescarch, 10(3), 449-458, doi: 10.22059/{jer.2016.58764

Santedonato, 8., Howard, P., Basu, D. (1981). Heelth and ecological astessment of polynuclear aromatic hydrocarhons, J.
Environ. Pathol. Texicol., Special Lssae, 5.

Sarma, J. N, & Acharjee, S. (2018). A Study on Variation in Channel Width and Braiding Insensity of the Bralunaputia River
in Assam, India. Geosciences, 8(9), 343.

Schwacke, LH, Smith, C.R,, Téwmsend, F. I, Wells, F.S., Hart, LB, Balmer, B.C., et al. (2013). Health of Cammon Bottlenose
Dolphins (Tursiops truncatus) in Barataria Bay, Louisiana, Following the Decpwater Hodzon Ol Spill
dx doi.org/10.1021/es403610f | Environ. Sci. Techniol. 2014, 48, 93-103. £ 2013 Amercan Chemical Society.

Seber, GAF. (1970). The effects of wap response on tag- recapture estimates. Biometrika 26:13-22.

Shailaja, M. S. (1988). The influence of dissolved petroleum hydrocarbon residues on nawral phytoplankron biomacs, Mar,
Enwvicon. Res., 25, 315,

Shaw, M., Tibbeus, I. R., Muller, J. F. (2004). Monitoring PAHs in the Brisbante River and Moteton Bay, Auvstralia, nsiag
semipermeahle membrane devices and BEROD activity in yellowfin bream, Acanthopagms australis. Chemmsphere,
56, 237-246.

Shi, Z., Tao, €., Pan, B., Fan, W., He, X.C,, Zuo, Q., Wu, S.P,, Li, B.G., Cao, J., Liu, WX Xu, F.L., Wang, X.J,, Shen, W.R,,
Wong, P.K. (2005). Contaminaticn of tivers in Tianjin, China by pelycyclic aramatic hydrocarhons. Enviroa. Poliut.
134, 97111

Short, J. (2010). Long-Term Effects of Crude Oil on Developing Fish: Lessons from the Bxwon Valdez Oil Spill. Energy
Sources, Enerpy Sources, 2003 - Taylor & Francis, 25(6), 509-517.

Senith, B.D., Branlik, G, Strindberg, S,, Ahmed, B, and Mansur, R. (2006). Abundance of Lrrawaddy dolphins (Orcaclla
brevirostris) and Ganges River dolphins (Platanista gangetica gangetics) estimated using concurrent counts made by
independent teams in waterways of the Sundarbans mangrove forest in Bangladesh, Manne Mamal Science 22: 527
547,

Smith, D. C, (2005). Rehabilitanng oiled aquatic birds. 2005 Internatonal Ol Spill Conference, TOSC 2005, 6569.
Smulter, MA and Wirsig, B.,(1995). Behavioral reactions of batdenose dalphins to the Mega Borg oil spill, Gulf of Mexico
1990. Aquatic Mamimals 1993, 21.3, 171181

$nyder, SM., Pulster, EL. Wetzel, D.L., Murawski, S.A. (2015). PAH expasure in Gulf of Mexico demersal fishes, post-
Deepwater Harizon. Environ. Sa. Technol, 2015, 49, 87868793,

Souza-Bastos, R. L. & Freire, C. (2011). Osmoregulation of the resident estuarine fish Atherinella brasiliensis was stll affected
by an oil spill (Vicuna tanker, Paranaguz Bay, Brazil), 7 months after the accident. The Science of the total
envirorment, 409(7), 1229-34, 10.1016/].scitotenv.2010.08 035,

Spacing, D., Rattner, B, A. and Barclay, J. S. (2010). The Toll of Toxics: Investigating Environmental Contaninants. The
Wildlife Society, 4(2):24-30. .

Symens, P., & Suhaibani, A. (1994). The impact of the 1991 Gulf War oil spill on bird populations in the northem Arabian
Gulf - a review. 47-54.

Szare, R. C. (1976). Effects of Petroleum on Bicds. (Hartung 1967), 374-381.

Tukeshita, R., Sullivan, L., Smith, C., Collier, T", Hall, A,, Brosnan, T., Rowles, T., Schwacke, L. (2017). The Decpwater Horizon
oil spill marine mammal injury assessment. Endang Species Res 33:95-106.

Thermal Infrared Sensor (TTRS) « Landsat Science. (n.d.). Retreved July 12, 2020, from hetps:/ /tandsa tegsfo.nasa.gov/thermal-
infrared-sensor-tits/

Thomas, P., Budiantara, L. (1995), Reproductive life history stages sensitive to oil and naphthaiene in Atlantic croaker, Mar.
Environ. Res, 39, 147.

Tinsukia Check List - iNaturalist. (n.d.). Retrieved July 11, 2020, from htips:// wwaw.naruralistorg/check_lists/34848-Tinsukia-
Check-List

Tseng, F. S. (1993). Care of oiled scabirds: A veterinary pesspective, in Proe. 1993 lat. Oil Spill Conf., Publ. 4580, Amertcan
Petroleum Institute, Washington, D.C., 421.

|18

380
— 0%

196



U.S. Enviconmeatal Protection Agency (EPA). (2002). Provisional Peer Reviewed Toxicity Values for Fluorene (CASRN 86-
73-7). Washingron, DC.

USEPA, (2012). MFQJodology Document for The Ecological Structure-Activity Relationship Model (ECOSAR) Class
Program, United States Environmental Protection Agency, Washington, DC, USA

Venn-\‘(’afson? S, Falcgrove, KM, Litz, ], Kinsel, M., Tedo, K, Saliki, J. {2015). Adrenal Gland and Lung Lesions in Gulf of
Mexico f.,::ninmon Bartenose Dolphins (Tussiops truncatus) Found Dead following the Deepwiter Hosizan Oil Spill.
PLoS ONE 10(5): €0126538, hitps://doi org/10.1371/joucnal pone.0126538

Vermeer, K., Vermeer, R. (1975). Oil threat to birds on the Canadian coast, Can. Field-Nat., 89, 278,

Vidal, C.B.,-Barros, AL.,‘M'oum. CP., de Lima, AC.A, Dias, ES, Vasconcellos, L.C.G., Fechine, P.B.A., Nascimento, RF,
(2011). Adsorption of polycyelic aromatic hydrocarbons from aquecus solutions by medified periodic MESOPOINUS
organosilica. J. Colloid Interface Sci. 357, 466-473. )

Vidal, M., & Dominguez, J. (201 5). Did the Prestige oil spill compromise bird reproductive pecformance? Evidences from long-
term duta on the Kentish Plover (Charadrius alexandsinus) in NW Iberdan Peninsula. Biological Canservanon, 191,
178-184. https'/ /doi.org/10.1016/j.biocon, 2015.06 D31

Vignet, C., Larcher, T., Davail, B., Jaussacd, L., Menach, K.L., Guisanet, T., Lyphout, L., Ledevin, M., Goubeau, M., Budzinski,
FL, Begout, M.L., Cousin, X. (2016). Fish reproduction is disrapted upon lifelong exposure to environmental PAHs
Fracdons revealing different modes of action. Toxics 4 (4), 26.

Walton, P. (1997). Sub-lethal effects of an oil pallution incident on breeding kittiwakes, Ricsa tridactyla, Mar. Ecol. Prog, Ser,
155, 261. ’

Wang, J.Z., Nie; Y.F,, Luo, X.L. Zeng, B.Y. (2008). Yellow River occurrence and phase distribution of polycyclic aramatic
hydrocarbons in riverine runoff of the Pearl Delta, China. Marine Pollution Bulletin, 57, 767774,

Mard, B, Oken, K.L., Rose, K.A. etal. (2018). Applying spatioternporal models to monitoring dala to quantfy fish population
’ responses to the Decpwater Horizon oil spill in the Gulf of Mexico. Environ Monit Assess, 190, 530.
https:/ /doi.org/10.1007/510661-018-6912-2

What  Nojses Cause Hearing Loss> | NCEH | CDC  (nd) Retreved July 16, 2020, from
htps:/ /www.cde.gov/aceh/hearing_loss /what_noises_caus ¢_hearing loss himl

Wiens, J. A'., Crist, T. O, Day, R. H,, Murphy, . M., & Haywaed, G. D. (1996). Effects of the Exxon valdez oil spilf on maune
bird communities in Prince William Sound, Alacka. Ecological Applications, 6(3), 828-841.
hteps://doi org/10.2307 /2269488

Wiley, Michael. (2006). Geomorphology and River Management. Wetlands. 26. 884-885. hups://doi.org/10.1672/0277-
5212(2006)26[884:GARM]2 0 CO;2.

Woodward, D. F, Riley, R. G., Smith, C. E. (1983). Accumulation, sublethal effects, and safe concentration of a refined ofl as
evaluated with cutthroat trout, Arch. Eaviron. Contam. Toxical, 12, 455.

World Health Osganisation (WHO). Guidelinies for drinking-water quality. 4th ed. Geneva. (2011).

Wnght, AJ,, Soto, N.A,, Baldwin, A L, Bateson, M., Beale, CM,, Clack, C., Deak, T., Edwards, E.F., Ferndndez, A., Godinho,
A. and Hatch, LT, (2007). Do marine mameals experience stress related to anthropogenic noise?. International
Journal of Comparative Psychology, 20(2}.

Wu, B., Zhang, R., Cheng, 8. P., Ford, T., Li, A. M., Zhang, XXX (2011). Risk assessment of polyeyclic aromatic hydrocarbons
in aquaiic ecosysterns. Beotoxicology (London, Englaad), 20(5), 1124-1130.

H,, Sun, B., Li, J. (2019). Polycyclic Aromatic Hydrocarbous in Sediments/Soils of the Rapidly Urbanized Lower Reaches
of the Rivet Chachn, China. Int. J. Environ, Res. Public Health, 16, 2302,

Yancheshmeh, R.A., Bakhtiari, A.R., Mortazavi, S., Savabieasfahani, M. (2014). Sediment PAH: Cantrasting levels in the Caspian
Sea and Anzali wetdand. Mar. Pollut. Bull, 84, 391-400.

Zabik, M.E., Booren, A., Zabik, M.J., Welch, R., Humphrey, H. (1996). Pesticide residues, PCBs and PAHs in baked,
charbroiled, salt boiled and smoked Great Lakes lake trout. Food Chem, 55, 231-239.

Zeng, XY. Lin, J. He, LX. Liu, Z.Y. Yy, Z.Q. Sheng, G.Y. Fu, ].M. (2016). Occurrence of organic pollutant in sediments from
several river mouths in western part of Tathu Lake rad their potential enviconmental significance. Astan J. Ecotoxical.
11, 465-472.

|9

197



Zhao, Z., Qin, Z., Can, |, & Xia, L. (2017). Source and ecological sk charactesistics of PAFs in sediments from Qinhuai River
and Xuanwu Lake, Nanjing, China. Journal of Chemiseey, 2017

Zhi, H,, Zhao, Z., Zhang, L. (2015). The fate of polycydic aromatic hydrocacbons (PAHs) and organochlorine pesticides
(OCPs) in water from Poyang Lake, the largest freshwater lake in China. Chemosphiere, 119, 1134-1140.

Zobell, €. B; (1946). Action of microorganisms on hydrocarboris, Bacterial, Rev., 10: 149. - 1963, The occurrence, effects, and
fate of oil poliuting the ses. Iatern. J. Air Water Palludon, 7: 173-198.

Zuberogoitia, L, Martinez, J. A, Traena, A, Azkoaa, A., Zsbala, J,, Jiménez, B, Gémez, G. (2006). Short-term effects of the
prestige oil spill on the percgrne faleon (Falco pecegrinus). Madne Pollution Bulletin, 52(10), 1176-1181.
htps:/ /doi g/ 10.1016/).marpalbul 2006 02.016

120

382
—105-

198



11 Appendix 1 — Burned area visualisation

Google Earth engipe Is used to generate doud free Sentinel 2 Images to observe the bisrned area,

var roi = ee.Geometry.Point{[95 37838, 27.60028}). buffer(S000);
/e
* Functiyn ta mosk clouds using the Sentinel 2 QA boad
* @parem feetmoge] imoge Sentinel 2 image
* @retun fee Image) choud masked Sentinel-2 lnoge
4
Junction maskS2cloudsfirmage) {
var ga = Imoge. setect{ QALY
// Bits 30 and 11 are ¢loudls and cirrus, respectively.
var cloudBirtMask = 1 < 16;
var cirrusBiiMosk = 1 e< 11;
// Buth flogs should be set to zere, indicuting clear conditions.
vor msk = qa bitwiseAnd{chudBitMask) eqfD)
ondfqo.bitwiseAad(clrisBitMask) eq(0));
relurn imoge.updateMuskimosk). divide({10000);
}
var datosetl =ee ImageColfection("CORPERNICLIS/S2_SR')
SfilterDute('2020-05-01', '2020-05-31')
/Y Pre-fliter to get (éss cloudy granules.
Siterfen Filter RCCLOUDY_PIXEL_PERCENTAGE',20))
mopfmaskS2clouds):
vor dotaset? = e ImageCollection( COPERNICUS/S2_SR')
SterDote{ 2020-06-1", '2020-06-30")
// Pre-filter to gét less clowdy granules.
Jilter(ee Filtert('CLOUDY PXEL_PERCENTAGE'20))
map(meskS2clouds);
var visvelizotion = {
min: 0.0,
meox: 0.3,
bands: ['B4, ‘83", '8,
k
Mup.setCenter{35.37898, 27.60028, 15);

Maop.addLoyer({datasetl.menn{).clip(roi}, visuaiizotion, 'Moy'l; Mag.addlayer{dataset2. meon().clipfrol
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12 Appendix 2 Checklists of birds recorded earlier from the
grasslands (same grids we sampled) collected from eBird

site.

wno VernacularName Scientific Name Re‘siéent/
Migratory
1 Black-faced Bunting | Emberiza spodocephala Pallas, 1776 Winter
5 nZed-wattled Vanellus indicus (Boddaert, 1783} HesldEt
3 | Thick-billed Warbler | Arundinax aedon Winter
4 gr::it:gut-tailed Sturnla maiabarica (Gmelin, 1789} Gesident
5 indochinese Roller | Coracias affinis McClelland, 1840 Resident
6 Red-vented Bulbul | Pycnonotus cafer (Linnaeus, 1766) Resident
7 R‘;‘ﬁ:; == Phyloscopus affinis (Tickell, 1833) AVinter
8 girge:;n ImenE Ducula genea (Linnaeus, 1766) HESICENE
9 Siberian Stonechat | Saxfcola maurus (Pallas, 1773) not found
1 :'jeuScS: i \histings Dendrocygna javanica (Horsfield, 1821) | Resident
1 gi;;e:;er Painted- Rostratula benghalensis (Linnaeus, 1758) | Resident
12 | Striated Grassbird | Megalurus palustris Horsfield, 1821 Resident
13 | Jerdon's Babbler Chrysomma altirostre Jerdon, 1862 Resident
14 | Zitting Cisticola Cisticola juncidis (Rafinesque, 1810) Resident
15 | GreatMyna Acridotheres grandis Moore, 1858 Resident
16 Lesser Coucal Centropus bengalensis (Gmelin, 1788) Resident
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17 | Marsh Babbler Pellorneum palustre Gould, 1872 Resident
18 | Citrine Wagtall Motacilla citreola Pallas, 1776 Winter

19 | Cinnamon Bittern Ixobrychus cinnamomeus (Gmelin, 1789) Resident
20 [Jungle Myna Acridotheres fuscus (Wagler, 1827) Resident
21 | Greater Coucal '| Centropus sinensis (Stephens, 1815) Resident
22 Yellow Bittern Ixabrychus sinensis Resident
23 | Paddyfield Pipit Anthus rufulus Vieillot, 1818 Resident
24 :;f zin shetsbilied Anas poecilorhyncha Forster, 1781 Resident
g5 | Little Cormorant Microcarbo niger (Vieillot, 1817) Resident
26 ::l:]?:[ ORdIEE Prinia flaviventris (Delessert, 1840Q) Resident
) Black Drongo Dicrurus macrocercus Vieillot, 1817 Resident
28 | Common Myna Acridotheres tristis (Linnaeus, 1766) Resident
29 | Plain Prinia Prinia inornata Sykes, 1832 Resident
3p | Rufous Treepie Dendrocitta vagabunda (Latham, 1790) Resident
31 [ Bristled Grasshird Chaetornis striata Winter

37 | Bluethroat Luscinia svecica (Linnaeus, 1758) Winter

33 | Cattle Egrét Bubuilcus ibis (Linnaeus, 1758) Resident
34 | White Wagtail Motacilla alba Linnaeus, 1758 Winter

35 ?‘:,aayr:;e:ed:d Porphyrio poliocephalus (Latham, 1801} BESICERt
36 35;}::'3:’, Bush Locustella thoracica (Blyth, 1845) Ll

37 | Barn Swallow Hirundo rustica Linnaeus, 1758 Winter
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Gray-throated \ .

38 | Martin Riparia chinensis (J.E.Gray, 1830) not found

39 | Brown Boobook Ninox scutulata (Raffles, 1822} Resident

40 |Swamp Francolin | Francolinus gularis (Temminck, 1815) Resident

41 | Pied Kingfisher Ceryle rudis (Linnaeus, 1758) Resident

42 | Comman Tailorbird | Orthotomus sutorius (Pennant, 1769) Resident

43 | Glossy Ibis Plegadis falcinellus (Linnaeus, 1766) Resident

44 | Black-winged Kite | Elonus caeruleus (Desfontaines, 1789) Resident
Chestnut-capped . Resident

45 Babbler Timalia pileata Horsfield, 1821

46 | Black Kite Milvus migrans (Boddaert, 1783) Resident
Eurasian Tree i

47 | sparrow Passer montanus (Linnaeus, 1758) Resiaent
Clamorous Reed | Acrocephaius stentareus (Hemprich & | Resident

48 | Warbler Ehrenberg, 1833)

ag | Dusky Warbler Phylioscopus fuscatus (Blyth, 1842) Winter

s | Gray Heron Ardea cinerea Linnaeus, 1758 Resident
White-breasted i

51 | waterhen Amaurornis phoenicurus (Pennant, 1769) eI

5y | Chinese Rubythroat | Calliope tscheboiewi not found
White-throated B Resident

53 Kingfisher Haleyon smyrnensis (Linnaeus, 1758)

54 | Asian Pied Starling | Gracupica contra (Linnaeus, 1758} Resident
Black-h d Resident

G Oriolus xanthornus (Linnaeus, 1758) esiaen

55 Criole

g | Barred Buttonquail | Turnix suscitator Resident
Black-crowned Resident

] i 17
57 Night-Heron Nycticorax nycticorax (Linnaeus, 1. 58}
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5g | Aslan Koel Eudynamys scolopaceus Resident
59 | Bengal Bushlark Mirafra assamica Horsfield, 1840 Resident
60 C\?:rrt:f e:t BUSh | Horornis flavolivaceus (Blyth, 1845) Winer

. Black-winged Stilt ;f;rgg}ntopus himantopus  (Linnaeus, | Resident
g2 | Asian Openbill Anastomus oscitans (Boddaert, 1783) Resident
63 | Purple Heron Ardea purpurea Linnaeus, 1766 Resident
64 | Rosy Pipit Anthus roseatus Blyth, 1847 Winter

g5 | Spotted Dove Streptopelia chinensis (Scopoli, 1786} Resident
66 ‘;:::I:.ZZE & psittacula krameri (Scopoli, 1769) Rpsident
67 g:;ir:‘tal Maggies Copsychus saularis (Linnaeus, 1758} feslen
68 | Gray Wagtall Motacitla cinerea Tunstall, 1771 Winter

gg | Indian Cuckoo Cuculus micropterus Summer
40 | Great Egret Ardeq alba Linnaeus, 1758 Resident
71 Eurasian Hoopoe Upupa epops Linnaeus, 1758 Resident
77 | House Crow Corvus splendens Vieillot, 1817 Resident
73 | Baya Weaver Ploceus philippinus (Linnaeus, 1766) Resident
- gz\:ta! Turtle- | o1 entopelia orientalis (Latham, 1790) Resident
75 Temminck's Stint Calidris temminckii (Leisler, 1812) Winter

76 | Oriental Skylark Alauda gulgula Franklin, 1831 Resident
47 | Little Egret Egretta garzetta {Linnaeus, 1766) Resident
78 | Striated Babbler Turdoides earlei (Blyth, 1844} Resident
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79 | Paddyfield Warbler | Acrocephalus agricola (Jerdon, 1845) Winter
80 | Striated Heron Butorides striata (Linnaeus, 1758) Resident
. Phylloscopus  fuligiventer ~ {Hodgson, | Winter

81 Smoky Warbler 1845)

Red-whiskered I
82 Rulbul Pycnonotus jocosus (Linnaeus, 1758) Resident
83 | Little Ringed Plover | Charadrius dubius Scopoli, 1786 Resident

Russet Bush i
ot |'wsstier Locustellg mandelli (W.E.Brooks, 1875) | Resident
a5 | Ruddy Shelduck Tadorna ferruginea (Pallas, 1764) Winter
86 [ Indian Pond-Heron | Ardeola grayil (Sykes, 1832) Resident
g7 | Large-billed Crow | Corvus macrorhynchos Wagler, 1827 Resident
28 Lesser Adjutant Leptoptifos javanicus (Horsfield, 1821) Resident
gg | Common Sandpiper | Actitis hypoleucos (Linnaeus, 1758) Winter
oo | Green Sandpiper Tringa ochropus Linnaeus, 1758 Winter

Blue-throated » i Resident
91 | Barbet Psilopogon asiaticus

Gray-breasted = . Resident
92 Prinia Prinia hadgsonji Blyth, 1844

Common , , Winter
93 Greenshank Tringa nebularia (Gunnerus, 1767)

Western Yeliow Winter

. U

94 | Wagtail Motacilla flava Linnaeus, 1758
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13 Appendix 3 Checklists of birds recorded earlier from the
wetland area (Maguri-Motapung Beel)(same grids we
sampled) collected from eBird

—

Sno VernacularMName | Scientific Name Resident/ Migratory

1 | Falcated Duck Mareca falcata Wisites

2 | Citrine Wagrail Matacilla citreola Pallss, 1776 Winter

3 | Indian Pond-Heron Ardeola grayii (Sykes, 1832) Resident

4 | Eastern Spot-billed Duck Anas zonorhyncha Sswinhoe, 1866 ?

5 | Grear Egret Ardea alba Linnaeus, 1758 Resident

6 | Putple Heron Ardea purpurea Linnaeus, 1766 Resident

7 | Chinese Rubythroat Calliope tschebalewi not found

Pheasant-tailed Jacana Hydrophasianus  chirusgus  (Scopoli, Resident

8 1786)

9 | Bluethzoat Luscinia svecica (Linnaeus, 1758) Winter
10 | Stoiated Babbler Turdoides earlei (Blyth, 1844) Resident
11 | Piain Prinia Prinia inornata Sykes, 1832 Resident
12 | Cattle Egret Bubulcus ibis (Linazeus, 1758) Resident
13 | Eurasiaa Coot Fulica atra Linnaeus, 1758 Resident
14 | Ferruginous Duck Aythya nyroca (Guldenstadt, 1770) Winter
15 | Bar-headed Goose Anser indicus (Latham, 1790) Winter
16 | Burasian Wigeon Mareca penclope (Linnaevs, 1758) Winter
17 | Asian Openbill Ansstomus cscitans (Boddaert, 1783) | Resident
18 | Northem Lapwing Vanellus vanellus (Linnaeus, 1758) Winter
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19 | Litde Grebe Tachybaptus ruficollis (Palins, 1764) Resident
20 | Woad Sandpiper Tringa glaseola Linnaeus, 1758 Wintet
21 | Western Yellow Wagtail Motacilla flava Linnacus, 1758 Winter
22 | Graylag Goose Anser anser (Linnzeus, 1758) Winter
23 | Gray-backed Shrike Lanius tephronotus (Vigors, 1831) Winter
24 | Asinn Pied Starling Gracupica contra (Linnaeus, 1758) Resident
25 | Green-winged Teal Anas crecea Linnzeus, 1758 Winter
26 | Red Colldred-Dove Streptopelia tranguebacica Resident
27 | Mallard Anas plarprhynchos Linaaeus, 1758 Winter
28 | Grear Myna Actidotheres grandis Moore; 1858 Resideat
29 | Liule Cormozant Microcarbo niger (Vieillot, 1817) Resident
30 | Jungle Myna Acridotheres fuscus (Wagler, 1827) Resident
31 | Watercock Gallicrex cinerca (Gmelin, 1789) Resident
32 | Black-faced Bunting Emberiza spodocephala Pallas, 1776 | Winter
33 | Siberian Stonechat Saxicola maurus (Pallas, 1773) not found
34 | Long-tailed Shoke Lanfus schach Linnaeus, 1758 Winter
35 | Gadwall Mareca strepera (Linnaeus, 1758) Winter
36 | Eurasian Marsh-Harrier Circus aeruginosus (Linnacus, 1758) | Winter
37 | Bursian Wryneck Jynx torquilla Linnaeus, 1758 Winter
38 | Bronze-winged Jacana | Metopidius indicus (Latham, 1790) Resident
39 | Litde Egret Egretta garzetta (Linnaeus, 1766) Resident
40 | Ruddy Shelduck Tadorna ferruginea (Pailas, 1764) Winter
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41 | Red-crested Pochard Nettz mafing (Paltas, 1773) Winter
42 | Northeen Shoveler Spatula clypeata (Linnaeus, 1758) Winter
43 | Glossy Ibis Plegadis falcinellus (Linnseus, 1766) Resident
44 | Swamp Francolin Francolinus gulars (Temminck, 1815) | Resident
45 | House Crow Corvus splendens Vieillot, 1817 Resident
46 | Burasian Moorhen Gallinula chloropus (Linnaeus, 1758) | Resident
47 | White Wagtail Motacilla alba Linnaeus, 1758 Winter
48 | Green Impesial-Pigron Ducula aenca (Linnaeus, 1766) Resident
49 | Pin-tailed Snipe Gallinago stenura (Bonaparte, 1831) | Winter
50 | Rosy Pipic Anthus roseatus Blyth, 1847 Wintex
Smnky Warbles Phylloscopus fuligiventer (Hodgson, | Winter
51 1845)
52 | Bengal Bushlatk Mirafra assamica Horsfield, 1840 Rescident
53 | Common Sandpiper Actitis hypoleucos (Linnaeus, 1758) Wiater
54 | Moutagu's Harder Circus pygargus (Linnaeus, 1758) Winter
White-breasted Waterhen Amaurornis  phoenicurus  (Pennant, Resident
5% 1769)
56 | Lasge-billed Crow Corvus macrorhynchos Wagler, 1827 | Resident
57 | Black-winged Kite Elanus caenileus (Desfontaines, 1789) | Resident
58 | Jerden's Babbler Chrysomma altirostee Jerdon, 1862 Resident
59 | Swamp Grass Babbler Laticilla cinerascens (Walden, 1874) not found
60 | Striated Heron Butorides striata (Linnacus, 1758) Resident
61 | Black Prongo Dicnicus macrocercus Vieillor, 1817 Resident
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62 [ Fulvous Whistling-Duck Dendrocygna bicolor (Vieillot, 1816) Resident J

63 | House Spagrow Passer domesticus (Linnazus, 1758) Resident

64 | Garganey Spatula querquedila (Linnaeus, 1758) Winter

65 | Lesser Adjutant Leptoptilos javanicus (Horsfield, 1821) Resident

66 | Indian Spor-billed Duck Anas poecilorhyncha Forster, 1781 Resident

67 | Ruddy-breasted Crake Zapornia fuxca Resident

68 | Furasian Tree Sparrow Passer montanus (Linmaeus, 1758) Resident
Rufous Treepie Dendrocitta  vagabunda  (Latham, Resident

69 1790)

70 | Crimson Suabird Aethopyga siparsia (Raftles, 1822) Resident
Black-crowned Night-Heron Nycticorax ~ nycticorax (Linaaeus, | Resident

7 1758)

72 | Pale Sand Martin Ripara dilura (Shacpe & Wyatt, 1893) | ?

73 | Northern Pintail Anas acuta Linnasns, 1758 Winter

74 | Striated Geassbird Megalurus palustris Horsfield, 1821 Resident =

75 | Common Myna | Acsidotheres trstis (Linnaeus, 1766) Resident

76 | Brown-cheeked Rail Ralius indicus Blyth, 1849 Wincer
Black Redstart Phoenicurus  ochruros (8.G.Gmelin, Autsmn/Spring

77 1774)
Gray-headed Swampheo Porphyto poliocephatus (Latham, Resident

78 1801)

79 | Spotted Dove Streptopelia chinensis (Scopoli, 1780) Resident

80 | Green Sandpiper Tringa ochropus Linnacus, 1758 Winter

g1 | Common Hawk-Cuckoo Hietococcyx varius Residert
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ﬁ 82 | Red-wattled Lapwing Vanelhus indicus (Boddacrt, 178%) Resident |
83 | Humalayan Griffon Gyps himalayensis Hume, 1869 Wiater
84 | Chesmut-capped Babhler | Timalia pileaty Horsfield, 1821 Resident
85 | Slendér-billed Vulture Gyps tenuirestrs G.R.Gray, 1844 Resident
86 | Chesmut-eared Bunting Emberize fucata Wintar
87 | Yellow Bittern Ixobrychus siaensis Resident
88 | Common Pochard Aythya ferina (Linnacus, 1758) Winter
89 | Paddyficld Warbler Acrocephalus agricala (Jerdon, 1845) | Winter
90 | Dusky Warbler Phylloscopus fuscatus (Blyth, 1842) Winter
91 | Hen Harner Circus cyaneus (Lineaens, 1766) Winter
92 | Commnn Kingfisher Alcedo atthis (Linnaeus, 1758) Resident
93 | Ashy Waodswallow Artamus fuscus Vieillog, 1817 Resident o
94 | Gray Wagtal Motacilla cinerea Tunstall, 1771 Winter
95 | Spotred Bush Warbler Locustella thoracica (Blyth, 1845) Winter
96 | Pied Harner Ciccus mehaolencos (Peuvant, 1769) | Winter
97 | Pied Kingfisher Cervle rdis (Linnaevs, 1758) Resideat
98 | Chestaut Munia Lonchura atricapilla (Vieillot, 1807) Resident
~ 99 | Litde Ringed Ploves Chagaddus dubius Scopoli, 1786 Resident
Lesser Whisding-Duck Dendrocygna  javanica (Horsfield, Resident
100 ' 1821)
101 | Stodk-billed Kingfisher Pelasgopsis czpénsis (Linnaeus, 1766) | Resident
Otiental Honey-buzzard Pemnis  pulorhynchus (Temminck, Resident o
102 1 1821)
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Asjan Palm-Swift

Cypsiutus balasiensis (.E.Gray, 1829) ‘ Resident
|

Clamorous Reed Warbler

i
Acrocephalus stentoreus (Hemprch & l Resident

104 Ehrenberg, 1833)
Golden-headed Cisticola Cisticcla exilis (Vigors & Hossfield, | Resident
105 1827)
106 | Barn Swallow Hirundo tustica Linnasus, 1758 Winter
107 | Tickell's Leaf Warbler Phylloscopus affinis (Tickell, 1833) Winter
108 | Marsh Sandpiper Tringa stagnatilis (Bechstein, 18013) Winter 4
109 | Oriental Scops-Owl Orus sunia (Hodgsen, 1836) Resident
110 | Marsh Babbler Pellorneum palustre Gould, 1872 Resident
111 | River Tern Sterna aurantia J.E.Gray, 1831 Resident
112 | Baikal Teal Sibirionetta formosa (Georgl, 1775) Winter
113 | Collared Scops-Owl Otus lettia (Hodgsen, 1836) Resident 1
’7 114 | Paddyfield Pipit Anthus rufahus Vieillot, 1818 Resident #
|
115 | Richard's Pipit Anthus fchardi Vieillot, 1818 Winter j
116 | Red-vented Bulbul Pycnonotus cafer (Linnaeus, 1766} Resident
Black-winged Stilt Himantopus bimantopus (Lirnaeus, | Resident
117 1758)
118 | Tufted Duck Aythya fuligula (Linnacus, 1758) Winter
119 | Brown Basbaok Ninox scuntlata (Raffles, 1822) Resident T
120 | Odental Darter | Anhinga melanogastes Peanant, 1769 | Resident
(=S
121 | Red-whiskered Bulbul Pycnonotus jecosus (Liswacus, 175%) | Resident
L
122 | Gray Heron Ardea cinerea Linnaeus, 1758 Resident

-

.
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123 | Temminck's Stint Calidris remminckil (Leisler, 1812) Winter
124 | Shikra Accipiter badius (Gmelin, 178%) Resident
125 | Baya Weaver Ploceus philippinus (Linngeus, 1766) | Resident
126 | Yellow-bellied Prinia Prinia Raviventzs (Delesserr, 1840) Resident
127 | Intermediaie Egret Ardea intermedia Wagler, 1827 Resident
128 | Burasian Sparrowhawk Accipiter nisus (Linneevs, 1758) Resident -
L __________________—————————‘__________—————
129 | Whiskered Tern Chlidonias hybrida Winter
130 | Great Cormorant Phalacrocorax carbo (Linnaeus, 1758) | Winter
131 | Common Tailocbird Orthotomus sutacius (Pennant, 1769) | Resident
132 | Odental Magpie-Robin Copsychus saularis (Linvaevs, 1758) Resident
B Cotron Pygmy-Gonse Nettapus cogomandelianus  (Gmelia, Resident
133 1789)
134 | Oriental Skylark Alauda gulgula Franidin, 1831 Resident
| ]
135 | Zirting Cisticola Cisticola juncidis (Rafinesque, 1810) Resident
136 | Baikal Bush Warbler Locustella davidi (La Touche, 1923} ?
T — et
137 | Common Snipe Gallinago gallioago (Linnacus, 1758) Wintet
Kentgh Plover Charadeins alexandrinms  Linmaeus, Winter
138 1758
139 | Asian Barred Owlet l\ Glancidium cuculzides (Vigars, 1831) Resident
140 | Himalayan Shortwing Brachypteryx cruralis
141 | Cineteous Tit Patus cinereus Vieillot, 1818
142 | Black Stork Ciconia nigra (Linnacos, 1758)
143 | White-rumped Vulture Gyps bengalensis Gmelin, 178%) Resident
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\7 144 | White-throated Kingfisher

Halcyon smyenensis (Linaess, 1758}

Blunt-winged Warbler
145

Acrocephalns  concinesns (Swinhae,

Resident \

Resident

1874)

146 | Lazge Cuckeoshiike 1 coracina muce (Lesson, 1831) Resident
Yellow-footed Green-Pigeon Treron  phoenicopterus (Lartham, Resident
147 1790)
148 | Small Pratincole Glareola lactea Ternminck, 1820 Resident
-
149 | Scaret-backed Flowerpecker Dicaeum crueatatum (Linnaeus, 1758) | Resident
150 | Greater Concal Centropus sinensis (Srephens, 1813} Resident
151 | Common Redshank Tringa totanis (Lismacvs, 1758) Winter
152 | Chestut-tailed Stailing Qrurnia malabasica (Gmelin, 1789) Resident
153 | Burasian Cutlew Numenius arquara (Linnasus, 175%) Wiater
154 | Siberian Rubythroat Calliope calliope (Pallas, 1776) Winter

155 | Olive-backed Pipst

Gray Bushchar

156

Anthus hodgsani Richmond, 1907

Saxicola ferreus J E.Gray & GR.Gry,
1847

157 \ Pallas’s Grasshapper-%’ arbler

Locustella certhiola (Pallss, 1 811) Wintes

s

158 | Mountzin Tailorbird

159 | Pacific Golden-Plaver

Phyllergates cuculanis

Pluvialis fulva (Gmelin, 1789)

Cinnamon Bittern

161 | Indochinese Roller

Txobrychus — cirmamaomeus (Gemelin,

1789)

Corcacias affinis McCleltand, 1840

P,

162 | Peregrine Falcon

Whinter N

Winter

e ]
Residet

.

Winter

Resident

Resident

Falco peregrinys Tunstall, 1771

——

163 N Abhett's Babbler :

Winter

Resident

Malacocincla abbotd
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r 164 | Blue-throated Barhet Psilopogon asiatcas Rezident J
165 | Commen Shelduck Tadorna tadoena (Lionaeus, 1758) Winter
| g S ,
166 | Gray-throated Martin Riparia chinensts .B.Geay, 1830) not found
167 | Abersant Bush Warbler Horomis favolivaceus (Blyth, 1845) \ Winter
White-browed Wagtail Motacilia maderaspatensis Gmelin; 1 Winter
168 1789
Long—billed Plover Charadrius  placidus JE.Gray & | Winter
169 GR.Gray, 1863
170 | Rose-ringed Parakeet Psittacula keameri (Scopoli, 1769) Resident
Greater Painted-Snipe Rostramla  benghalensis (Linnacus, | Resident
M 1758)
172 | Butopean Starling Sturnus vulgasis Linnacus, 1758 Winiter
173 ‘Blyﬁh‘s Reed Warbler Acrocephalus dumetorum Blyth, 1849 Winter
174 | Lineated Basbet Psilopogon lineatms Resident
Earasian Collaped-Dove Streptopelia decaocto (Frivaldszky, Resident
175 11938
176 | Commeon Greenshank Trnga nebularia (Guanerus, 1767)

e

Blyth's Pipit

177

Anthus godlcwskﬂ (Taczanowski,
1876)

178 | Burasian Kestrel

\ Falco tinnunculus Linnacys, 1758

Wintet

| e e

179 | Rock Pigecn

Columba livia Grelin, 1789 Resident

— ]

e

180 | Gray-headed Lapwing

181 | Red-necked Falcon

Vanellus cineceus (Blyth, 1842) Wintet

Falco chicquera Daudin, 1800 Resident

L

182 | Bronzed Drongo

Dicrarus agrieus Vieillot, 1817 Resident
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183 | Lesser Coucal Centrapus bengalensis (Gonelin, 1788) Resident
184 | Black-hooded Oriole Oriols xanthornus (Linnaens, 1758 | Resident
185 | Great Crested Grebe Podiceps cristatus (Linnaeus, 1758) Winter
186 | Littde Sdnt Celidris minuta (Leisler, 1812) Winter T
187 | Jungle Babbler Turdoides striata (Dament, 1823} Resident
188 | Common Crane Grus grus (Linnaeus, 1758) Wiater
189 | Great Eared-Nightjar Lyncornis maseots Surnmer
|
190 | Taiga Flycatcher Ficedula albicilla (Pallss, 1811) Winter
Bank Myna Acridotheres  ginginianus (Latham, Resident
191 1790)
192 | Grag-breasted Prinia Prinia hodgsonii Blyth, 1844 Resident 4{
193 | Baillon's Crake Zapornia pusitia (Pallns, 1776) Winter
194 | Blue Whistling-Thrush Myophonus caeruleus Winter
195 | Streaked Weaver Ploceus mangar (Horsfield, 1821) Resident
Black-headed Gull Chroicocephalis ridibundus | Winter
196 (Linnaeus, 1766)
197 | Water Rail Rallus aquatious Linnaeus, 1758 Winter
198 | Black Kite Milvus pigsaos (Boddaert, 1783) Resident
199 | Red-rumped Swallow Cecropis daurica (Laxmaan, 1769} Winter
Russet Bush Warbler Locustella  mandelli (W.E.Breoks, Resident
200 1875)
201 | Comman Hill Myna Gracula religiosa Linnaeus, 1758 Resident
e
202 | Chesmut-crowned Bush Warbler | Cettia major Moore, 1854) Summer
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203 | Oriental Turte-Dove Streptopelia orientalis (Latham, 1790) | Resident
204 | Brown Crake Zaporuia akool Resident
205 | Ashy Prnia Prinia socialis Sykes, 1832 Resident
206 | Brown Shrike Lannss ¢ristatiis Linnaeus, 1758 Winter
Jack Spipe Lymiocryptes punumus  (Brunnich, | Winter
207 1764)
208 | Asiun Koel Eudynamys scolopacetis Resident
209 | Greater Spotted Eagle Clanga clanga (Pallas, 1811) Wintwer
210 | Graceful Prinia Prinia geacilis (Lichtenstein, 1823) Resident
Psilopopon haemacephalus (M [=ller, | Resident
Coppersmith Barbet e = ™ PJ
211 1776)
Picus xanthopygaeus (LE.Gray & | Resident
Streak-throated Woodpecker
212 G.R.Gray, 1847)
213 | Spot-billed Pelican Pelecanus philippensis Gmelin, 1789 | Resident
214 | Thick-billed Warbler Arundinax eedon Winter
215 | Red-breasted Pagakeet Psittacula alexandd (Linnacus, 1758) | Resident
216 | Baer's Pochard Aythya baeri (Radde, 1863) Winter
Dicrurus  hottentortus  (Linnaevs, | Resident
Hair-crested Drongo
217 1766)
Culicicapa  ceylonensis  (Swainson, | Winter
Gray-headed Canary-Flycatcher
218 1820)
Zosterops palpebrosus  (Temminck, Resident
Indian White-eye
219 1824)
220 | Alexandrine Patukeet Psittacula eupatria (Linnasus, 1766) Resident
221 | Black-breasted Parrotbill Paradoxoemis favirostas Gould, 1836 Resident

-
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222 | White-tailed Robin Mriomela leucura (Hodgson, 1845) Resident
223 | Alpine Swift Apus melba (Linnacus, 1758) Winter
224 | Onental Pied-Hombill Anthracocerns albirostis (Shaw, 1808) | Resident
225 | Little Pied Rlycatcher Ficedula westermanai (Sharpe, 1888) | Resident
Ephippiothynclius asiaicus (Latham, | Resident
Black-necked Stork BRI StCEl (2 l
226 1790)
227 | White-rumped Munia Lonchuya striata (Linnaeus, 1766). Resident
228 | Pallas's Gull Ichthyaetus ichthyaetus (Pallas, 1773) | Wiater
229 | Little Bunting | Embexriza pusitla Pallas, 1776 Winter
230 | River Lapwing Vanellus duvaucelil (Lesson, 1826) Resident
231 | Spotted Owlet Athene brama (Temminck, 1821) Resident
232 | Oriental Pratincole Glareols maldivarum J.R.Forsler, 1795 | Resident
Threskiornis melanocephalus | 7
Black-headed Ihis
233 (Latham, 1790)
234 | Sand Lark Alaudala raytal Resident
. i Arachnothera longirostra  (Latham, | Resident
Little Spiderhunter
25 1790)
236 | Crested Serpent-Eagle Spilorais cheela (Latham, 1790) Resident
Chroicocephalus brunnicephalus | Winter
Brown-headed Gull N
237 (Jerdon, 1840)
238 | Blue-tailled Bee-eater Merops philippinus Linnaeus, 1766 Summer
239 | House Swift Apus nipalensis (Hodgeon, 1837) Resident
240 | Burasian Spoonbill Platalea leucorndia Linnaeus, 1758 Resident
241 | Eurasian Hoopoe Upupa epops Linnacus, 1758 Resident
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242 | Brstled Grassbird Chaetnenis swiata Jerdon, 1841) ?

243 | Osprey Pandion halizetus (Linnaeus, 1758) Winter
244 | Rufescent Prinia Prinia rufescens Blyth, 1847 Resident
245 | Nepal House-Martin Delichon nipalense Moore, 1854 Resident
246 | Striated Prinia Prinia crinigera Hodgson, 1836 Resident
247 | Scaly-breasted Munia Lonchura puncrulaza (Linnzeus, 1758) | Resident
248 | Blue-breasted Quail Synoicus chinersis (Linnaeus, 1766) Resideat
249 | Laguur Falcon Faleo jugger J.E.Gray, 1834 Resident
250 | Eastern Yellow Wagtail Meotacilla tschutschessis Gmelin, 1789 [ Winter
251 | Red Kaot | Calidris canutus (Linnaeus, 1758) Winter
o White-throated Needictail i{;;ndapus candacutus  (Latham, | Summer
. Hronrthacked Nasdlstiil i’lgi;t;udapus giganteus (T emminck, | Resident
254 | Bank Swallow Riparia ripada (Linnaeus, 1758) 3

255 | Green Bee-eater Merops orienitalis Latham, 1801 Resident
256 | Whistler's Watbler Phyllascopus whistled Winter
257 | Black-rumpedFlameback Dinopium bengbalense Resident
258 | Red Avadavat Amandava amandava (Linnaeus, 1758) Resident
259 | Pygmy Flycatcher | Ficedula hodgsoni (F.Moore, 1854) Winter
260 | White-rumpedShama Copsychus malabaricus Resident
261 | Indian Cuckao Cucuius micropterus Gaould, 1838 Sumner
262 | Crested Buntng Hberiza lathami ].E.Gray, 1831 Resident
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263 | Comwnon Iota Acgithina tiphia (Linnaeus, 1758) Resident
264 | Hodgson's Reds!art Phoenicurus hodgseni (Maore, 1854) | Winter
265 | Slaty-breazted Rail Lewinia G.R.Gray, 1855 Resident
266 | Small Niltava Niltava macgugotize (Burton, 1836) Winter
267 | Steppe Eagle Aquila nipalensis Hodgson, 1833 Winter
268 | Black-tailed Godwit Timosa imeosa (Linnaens, 1758) Winter
269 | Ruff Calidris pugnax (Linnacus, 1758) Winter
270 | Smew Mergellue albellus (Linnaeus, 1758) Winter
271 | Chestout-crowned Watbler Phylloscopus castaniceps Winter
272 | Black Bittemn Ixobrychus flavicollis (Latham, 1790) | Winter
. ) Aerodramus  brevirostds  (Forsfield, | Resident
b73 Himalayan Swiftler 1840)
274 | Scarlet Minivet Pericrocotus speciosus (Latham, 1790) | Resident
275 | Greater Racket-tailed Dronge Dicrurus paradiseus (Linnaeus, 1766) | Resident
276 | Hastern Margsh-Harrier Circus spitonotas Kaup, 1847 Winter
277 | Barred Burtonquail Tursix suscitator (Gmelin, 1789) Resident
278 | White-tailed Eagle Halizeetus albicilla (Linnaeus, 1758) Winter
) Acrocephalus bistrigiceps  Swinhoe, Winter
575 Black-browed Reed Warbler 1663
280 | Russet Sparrow Pusser cinnamomeus Winrer
281 | Collared Owlet Glaucidium brodiei (Burton, 1836) Resident
CHioropsis  andifrons (T ermminck, | Resident
Golden-fronted Leafbicd
282 1829)
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283 | Striated Swallow Cecropis striclata (Schicgel, 1844) Resident
284 | Pin-stciped Tit-Babbler Mixoznis gularis Resident
285 | Crested Goshawk Accipiter tnivirgatus (Temminck, 1824) | Resident
286 | Dunlin Calidns alpina (Linnzeus, 1758) Winter
287 | Spotted Redshank Tringa erythwopus (Pallas, 1764) Winter
288 | Pied Bushchar Saxicola caprata (Linnasus, 1766) Winter
289 | Blue-cared Bacbet Psilopogon duvaucelii Resident
290 | Plaintive Cuckos Cacomantis merulioug (Scopoli, 1786) | Resident
291 | Palles’s Fish-Eagle Haliaeetus leucoryphus (Pallas, 1771) | Resident
292 | Amur Falcon Falgo armuatensis Radde, 1863 Winter
293 | Ashy Drongo Dicrurug lencophaeus Vieillot, 1817 Resident
294 | Puff-throated Babbler Pellorneum ruficeps Swainson, 1832 Resident
295 | Spot-winged Starling Saroglossa spiloptera (Vigors, 1831) Resident
296 | Green-billed Malkoha Phacnicaphaeus tristis (Lesson, 183() | Resident
297 | Veenal Hanging-Pacrot Lorziculus vernalis (Spartman, 1787) Resident
298 | White-eyed Buzzard Butastur teesa {(Franklin, 1831) Resident
299 | Grealer Scaup Aythya marla (Linnaeus, 1761) Winter
300 | Seriated Bulbul Pycnonotus striatus (Blyth, 1842) Resident
301 | Eurastan Griffon Gyps fulvus (Hablizl, 1783) Winter
302 | Daurian Redstart Phoenicurus auroreus (Pallas, 1776} Winter
303 | White-browed Crake Amaurornis cinerea (Vieillot, 1819) not found
304 | Purple Sunbird | Cinnyss asiaticus (Latham, 1790) Resideat

141

l

iz

219



305 | Changeable Hawk-Fagle Nisaetus cirtharus (Gmelin, 178%) Resident
306 | Grap-sided Bush Warbler Cettia brunnifrens (Hodgson, 1845) Winter
307 | Eurasian Hobby Falea subbuteo Linnaeus, 1758 Winter
308 | Plain Flowerpecker Dicacum nmioullum Swinhoe, 1870 Resident
) Phylloscopus trochiloides (Sundevall, | Winter
309 Grecnish Warbler 1837)
310 | Blue-eared Kingfisher Alcedo meninting Horsfield, 1821 Resident
311 | Gray Treepie Dendracitta formesae Swinhoe, 1863 | Resident
312 | Large Hawk-Cuckno Hierococcyx sparverinides Summer
313 | Black-breasted Weaver Ploceus benghalensis (Linnaeus, 1758) | Resident
314 [ Painted Stork Mycteria lencocephala (Pennant, 1769} | Wirnter
. Eurystemus  odentulis  (Linnacus, | Resident
e Dollachird 1766
316 | Pied Avocet Recurvirostra avosetta Linnaeus, 1758 | Winter
317 | Lesser Sand-Plover Charadrius mongolus Pallas, 1776 Winter
318 | White-tatled Stonechat Saxicala leucurus (Blyth, 1847) Resident
319 | Short-cared Owl Asio flammeus (Ponttoppidaa, 1763) Wigter
325 | Black-throated Prinia Prinia atrogulacis (Maoore, 1854) Resident
321 | Indian Golden Ortole Oriolus kundoo Sykes, 1832 ?
322 | Lesser Cuckoo Cuculus poliacephalus Latham, 1790 | Summer
323 | Black-crested Bulbul Rubigula Blyth, 1345 Resident
Diczeum chrysorcheum  Temminck, | Resident
25 Yellow-vented Flowerpecker 559
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325 | Crested Kingfisher Megaceryle lugubds (Temminck, 1834) | Resident
326 | Yellow-browed Warbler Phylloscopus inarnatus (Blyth, 1842) | Winter
- Black Bulbul i—ij;p;ipctes leucocephalus  (Gmelin;, | Resident
328 | Barred Cuckoo-Dove Macropygia unchall (Wagler, 1827) Resident
329 | Rufous-capped Babbler Cyanoderma ruficeps Resident
330 | White-throated Bulbul Alophoixus flaveolus (Gould, 1836) Resident
331 | Rufous-beliied Niltava Niltava sundasa Hodgson, 1837 Winter
332 | Slaty-bellied Tesia Tesia olivea (McClelland, 1840) Winter
333 | Graychecked Warbler PhyHoscopus poliogenys Winter
334 | Greater Yellownape Chrysophlegma favinucha Resident
335 | Blyth's Leaf Warbler Phylloscopus reguloides (Blyth, 1842) | Winter
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14 Appendix 4 Checklist of birds recorded by us in grassland

ilI;J. Common Name Scientific Name
1 | Asian Palm-Swift Cypiinras bulasiensis (E.Gray, 182%)
2 | Asizo Died Staling Greosped orira (Litngeus, 1758)
3 | Paro Swalow Hirunds sutizz Linmagus, 1758
4 | Black Droogo Dicrurus mracroeenws Vieillot, 1817
5 | Black-winged Kite Elawus areralens (Desfontaines, 1789}
6 | Bronze-winged Jacana Metopiding indiou (Lotham, 1790)
7 | Bush lark Minifru asramice
8 | Cattle Egret Bucbuloses ibis (Linmacus, 1758
9 | Chestnut-capped Babbler Tinhia pélesta (Call brurd)
10 | Commoa Myna Aridatheres tristis (Linnacus, 1766)
11 | Comemon Tailorbixd Orthotoarss sutarius (Pennant, 1769
12 | Cottan Pyginy-Goose Nestapnr coromandefamns (Gmelin, 1789)
13 | Fubvus Whisthing Duck Drencdeoiyuna Bionior
14 | Indockingse Rolter Caraciaz affinis McClelland, 1840
15 | Intcoonedinte Egret Apidea intermsdia Waples, 1827
16 | Larpe-billed Crow Corpus mscrarhymdas Wagler, 1827
17 | Lesser Whistling-Duck Derdmeygna jasarica (Harsfield, 1821)
18 | Lirtle Cormneant Miaoorha niger (Vieilet, 181 7)
29 | Little Egret Bererra garvetia (Lingacus, 1766
20 | Conunon Myua Aerdotheres tristis
21 | Pied Kinpfisher Cerple rwdliy (Linnaeus, 1758)
22 | Red-vented Bulbul Pyenanotus cafer (Linnaevs, 1766)
23 | Red-watiled Lapwing Vanedlus i (Boddaert, 1783)
24 | Rufous Treepie Deardracitta sagadunda Latham, 1790)
25 | Spotted Dove Streptopelic chinensis (Scopoli, 1786)
26 | Steinted Babhler Trigihsicdes ezl (Blyth, 1844)
27 | Staared Heron Buiorides striata
28 | White-throated Kingfisher Hutlyon mnyrnensis Linnacus, 1758)
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15 Appendix 5 Checklist of birds recorded by us in wetland
(Maguri-Motapung Beel)

S.Np. | Scientific name Common Name
1 | Asian Palm-Swift Cypsizrus balariensis
2 | Barn Swallow Hirsendo rrstios Linnaeus, 1758
3 | Black Drongo Dicsierus prsrocerse Viedllor, 1817
4 | Black-winged Kite Elarus orniess (Desfotatnes, 178%)
5 | Blue Tailed Bee Eater Meraps thilispinus
6 | Bronze-winged Jacana Mytopsdius indices (Latham, 1790)
7 | Cattle Egret Bubatxs itir Linnaeus, 1758)
8 | Cianamon Bittern Iobrypchus cinnsionumens
Nettapwer  coromandefmus (Gmelin,
9 | Coton Pyamy-Goose 178%)
10 | Gray-throated Mastia Rituaria chiwersis
11 | Great Egret Arde alha Linnaeus, 1758
12 | Inwermediate Egret Ardea inteeneedia Wagler, 1827
13 | Jungle Myna Astdatherss feser (Ragler, 1827)
14 | Lesser Adjurant Leptopsiitos juianices (Horesfield, 1821)
15 | Lesser Whistling-Duck Drndracygnst javmize (Horsheld, 18213
16 | Litde Cormocant Micrarbo niger (Vietllot, 1817)
17 | Lirtle Egret Flgre 2z gare#ta (Linnaeus, 1766)
Hydraphasiasus  chirsicgus {Scopol,
18 | Pheusant-tailed Jacana 1786)
19 | Pied Kingfisher Ceryle riedis (Linnagus, 1758)
20 | Indian Pond-Heron Ardents grinii (Sykes, 1832)
21 | Gray-headed Swamphen Parphyrio pofpcephates (Latharn, 1801
22 | Red-wattled Lapwing Vanelus indiens (Boddaers, 1783)
23 | Shikra ' Acspiter badius (Gmelin, 1788)
24 | Indian Spot-billed Duck Aszas poecilorlyscha Forster, 1781
25 | White-throated Kingfisher Huleyor: spmprmensis (Linnaeus, 1758)
26 | Yellow-bellied Prinia Prina flnsrentrs (Delessert, 1840)
27 | Yellow Bittern Lnbhrychus sirons
28 | Zisting Cisticola Cicticnla junddic (Rafinesque, 1810)
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16 Appendix 6 Checklist of fishes captured from Dibru River and

Maguri — Motapung Beel
No. of
Individual

Family Scientific name Common name TUCN status capture

Cirehinus reba (Day 1878) Reba carp LC 4

Ostrobrama cotio (Flamiltion 1822) LC 7

Bangrra derw (Hamiluon 1822) Kalabans LC 1

Prntius sophare (Hamiltdon 1822) Spot fin swamp barb I.C 6

Brutius cholu{Hamilton 1822) Chola barb 1.C 2

Pethia gelins (Hamiltion, 1822) Golden dwarf barb 1.C 4

Tarigilabes letius (Hamildon, 1822) | Gaogetic latia 1.G 1

Labeo catbsn (Hamilton 1822) Calbasu LC 3

Labeo hate (Hamildon, 1822) Bata labeo 1.C 2

Chagunsus  chagunio  (Harniltion, 1

1822) I

Salaophasia  baaile  (Hamiltion, | Large razorbelly 16

1822) minnow LC

Chels fawbugr (Hamiltion, 1822) Indian glass fish LC 21
Cyprinidae Baralius barwa(Hamilgon, 1822) Barna baril rE T
Gobiidae Ghosiogohing giusie (Hamiltion, 1822) | Tank pobi LS 3

Sterata aor (Hamildon, 1822) Long-whiskered catfish 1C 1

1

Bagridae Speruts seenghals (Sykes, 1839) Gaint river catfish LC

Mystus tittarus (Bloch 1794) Stoped dwarf catfish LC 6

Mystus capnsius (Hamiltion, 1822) Ganpetic mystus 1C 2
Belonidae Kewetodon cancite (Hamiltion, 1822) | Freshwater gatfish LC 1
Ambassidae Parumbassis ranga (Hamiltion 1822) | Indian glassy fish 1C 1

Channa pearubins (Hamiltion 1822) | Gaiut snake head L.C 6
Channidae .

Channa puncterus (Hamiltion 1822) | Spotted snake head 1L.C 4
Synbranchidac Maonapteries albus (Zuiew 1793) Rice swamp eel LC 1
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17 Appendix 7 List of species of Butterflies sighted during the

survey

Scientfic Name Common Name TUCN status IWPA Status
Family Papilionidae

DPuzifio nephelns Yellow Helen Not Evaluared
Graphium sarpedon Common Bluebottle Not Evahuated
Pugpiilio dermmbeus Lime Not Evuhated
Gruphiven agamennin Tailed Jay Not Evaluzted
Papila mempon Gteat Mormon Not Evalnated
Troides azavur Golden Birdwing Least Concern
Papibie caiter Comn Raven Not Evaluated
Family Nymphalidae

Ypthima baldus Common Fivering Not Evaluated
Nepiis bylas Common Sailer Not Evaluated
Junesia atfitus Grey Pansy Not Evalaated
Myiulests persens Common Bushbrown Not Evaluated
Ariadne merione Common Castor Not Evahuated
Ceibosia gyant Leapard Lacewing Not Evaluated
Parantica agha Glassy Tiger Not Evaluared
Ariadne ariadne Angled Castor Not Evaluated
Darnaus genutin Commoan Tiger Not Evaluated
Euploen core Common Indian Crow Least Concern
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Juneréa aloara Peacock Pansy Least Concern

Tirumala fmniace Blue Tiger Not Evaluated

Ewxthalia awnthen Baraa Not Fvaluared

Atlyra pering Common Sergeant Not Evaluated

Hypokimnas bofina Great Eggfly Not Evaluated

Doanates cheysitspus Plain Tiger Not Evaluated

Tanaeta kpides Grey Count Not Evaluated Schedule I
Tirumalu septentrionss Dark blue tiger

Melanitis lerla Commoan Evening Brown Not Evaluared

Family Lycaenidae

Castalins rosimon Common Pierrot Not Evaluated

Jamider celena Common Cerulean Not Evaluated

Hypolycarna erylys Common Tit Naot Evaluated

Suresidva quercetoran Common Acacia Blue Not Evaluated

Prosotas mora Common Lineblue Not Evalated

Apharitis Flacinus Lilac Silverline Schednle TI
Anthese fooenina Pointed Ciliate Blue Not Evahiated Schesdute 17
Chilsdes lgjus Lime Blue Not Evaluated

Family Riodinidae

Zemeros flegyar Punchinello Not Evaluated

Family Hesperiidae

Aersmaches pygmaias Pygmy Scrub Hopper Not Evaluated
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Aewspittia divivortdss Bush Hopper Not Evaluated
Femily Pledldae

Ewvma bikinda Three Spot grass yellow Not Evalnated
Catapsilia poriona C@mﬁ Emigrant Naot Evalunted
Eurema brigitta Small Gras: Yellow Leasr Concern
Ditlias dsscombesi Redspot Jezebel Not Evaluated
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18 Appendix 8 List of species of odonates sighted during the

survey

Scientific Name

Common Name

TUCN status

Orthetrmn sabina

Greea marsh hawk

Least Concern

Cramacinia gigntea Giant forest skirnnes Least Concern
Diptacodes nbulozs Black tipped ground skimmer Least Concern
Braclythomic contansinata Ditch Jewel Least Concesn
Tetinugongphus sp.1 Club teil Least Concern
Rhyothemis miriegata Common pictore wing Least Concern
Adisoma pangrpoidss Trusnpet tad Leust Concern
Cromthensis servilia Scaclet skimmer Least Cancern
Tetinogompines sp.2 Club tal Least Concern
Neserythenis tullin Pied paddy skimmer Least Concern
Rurmagoosphus sp. Club tail Least Concern
Pieudygrion sp. Doart Least Concesn
Ceriagrion corsmandelbanum Coromandel Marsh Dart Least Concern
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19 Appendix 9 List of herpetofaunal species encountered
during the survey period

Date of Scientific Common Microhabitat Status Distance to
encounter Name Name the explosion
site (lan)
30 / 05 / 2020 R.bf:(':rfo(ﬁfafj Red-necked Water pu ddle Tave 050
Sachmeiniatus keelback along river
(SCHLEGEL, Lohit
1837)
30/05/2020 Varanue sahvator | Common Water | Forest along Live 0.75
(LAURENTI, Monitor river Lohit
1768)
02/06/2020 Fuslea piscator Checkered Grassland Carcass 0.43
(SCHNEIDER, Keelback
1799)
22/06/2020 Fowlea picaitor Checkered River Live 296
(SCHNEIDER, Keelback
1799)
23/06/2020 Ptyar rosa Oriental Human Live 5.19
LINNAEUS, Ratsnake Habhitation
1758)
23/06/2020 Calates mersiolor Common Human Live 5.19
(DAUDIN, Garden Lizard hsbitation
1802)
03/07/2020 Hesmtisdactylus Comenion Human Live (4) 3.70
Srevatus House Gecko habitation
DUMERIL &
BIBRON, 1836
04/07/2020 Boiga siamessis | Eyed Cat Snake Hurnan Live 519
NUTAPHAND, hzbitation
1971
[51
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04/07/2020 Dacttaphrynus Asian Common Human Live 5.19
perlanastiy Toad hebitzrion
(Schaeider,
1799)
05/07/2020 Heriidulylns Common Human Live (2) 1.69
Jronatus House Gecko habitarion
DUMERIL &
BIBRON, 1836
06/07/2020 Catates rersicolur Common Humad Live 2.95
(DAUDIN, Garden Lizard habitation
1802)
06/Q7/2020 |  Fontea piscator Checkered River Live 456
(SCHNEIDER, Keelback
1799)
06/07/2020 FPowle pistor Checkered Wetland Carcass 516
(SCHNEIDER, Keelback
1799)
09/07/2020 Eeupibidycins Common Human Live (2 5.19
gattofihiyris skittedng frog habitation individuals)
(Schoeider,
1799)
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20 Appendix 10 List of herpetofauna found in this area

Species Common Locality Status Reference
name Records
TURTLES
. Nilssonia gangetica | Gangetic Laika Vulnerable | Choudhury (1995)
(Cuvier 1825) Softshell
Turtle
2 Nilssonia nigricans | Black  Soft- | Dibrugarh Critical Paschang and
{(Anderson, 1875) shell Turtle Gemel (2002)
P2
o Nilssonia hurum (Gray, | Peacock Soft- | Dibru- Vulnerable | Choudhury (1998)
1831) shell Saikhowa
National Park
4| chiva indica  (Gray, | Narrow Dibru- Endangered | Choudhury (1998)
1831} headed Soft- | Saikhowa
shell Turtle National Park
> Lissemys punctata | Indian Maguri Beel Schedule | | Pers. Obs.  (Dr.
(Bonnaterre, 1789) Flapshell Abhijit Das, 2009)
Turtle
& Pangshura  sylhetensis | Assam Dibru- Endangered | Choudhury (1998}
Jerdon, 1870 Roofed Saikhowa
Turtle National Park
% Pangshura tentoria | Indian  Tent | Baluchar, Not Ahmed and Das
(Gray, 1834) Turtle Saikhowaghat, | Evaluated (2010),

Choudhury (1995)
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Rohmonia,
Guijan
8 Pangshura tecta (Gray, | Indian Dibru Nallah | Schedule | | Ahmed and Das
1831) Roofed (2010)
Turtle
? Pangshura smithii (Gray, | Brown Saikhowaghat | Not Choudhury (1995)
1863) Roofed Evaluated
Turtle
i Geoclemys  hamiltonii | Pond Turtle | Kaloumi Vulnerable | Pers. Obs. (Dr.
(Gray, 1831) Carp Abhijit Das, 2009)
P P . "
: Cyclemys gemeli Fritz, | Assam  Leaf | Guijan, Not Choudhury (1995)
Guicking, Auer, | Turtle Rehmoria Evaluated
Sormmer, Wink & |-
Hundsdorfer, 2008
s Cuora ambainensis | Malayan Box | Dibru- Vulnerable | Choudhury ([9%5)
(Daudin, 1802) Turtle Saikhowa
National Park
3. Melarochelys tricarinata | Tricarinate Dibru- Endangered | Ahmed and Das
(Blyth, 1856) Turtle Saikhowa (2010)
National Park
UZARDS
L Calotes versicolor | Indian Dibru- Not Mathur (2018},
(Daudin, 1802 ) Garden Saikhowa Evaluated Bhagjan confirmed
Lizard National Park, by Pers. Comm.

Baghjan

(Dr. Firoz Ahmed,
Aaranyak, Assam)
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a Eutropis magularia | Bronze Grass | Dibru- Not Mathur  (2018),
(Blyth, 1853) or Little Sun | Saikhowa Evaluated Bhagjan confirmed

Skink National Park, by Pers. Comm,

| Baghjan (Dr. Firoz Ahrned,

Aaranyak, Assam)

3 Eutropis  multifasciata | Many-lined Dibru- least Mathur  (2018),
(Kuh!, 1820) Grass Skink | Saikhowa Concerned | Bhagian confirmed
National Park, by Pers. Comm.

Baghjan (Dr. Firoz Ahmed,

Aaranyak, Assam)

% | Gekko gecko (Linnaeus, | Tokay Gecko | Dibru- Naot Mathur  (2018),
1758) Saikhowa Evaluated Bhagjan confirmed
National Park, by Pers. Comm.

Baghjan (Dr. Firoz Ahmed,

Aaranyak, Assam)

> Hemidactylus  frenctus | Asian House | Dibru- Least Mathur  (2018),
Duméril & Bibron, 1836 | Gecko Saikhowa Concerned | Bhagjan confirmed
National Park, by Pers. Comm.

Baghjan (Dr. Firoz Ahmed,

Aaranyak, Assam)

6 | Lygosoma White Dibru- Not Mathur  (2018),
albopunctatum  (Gray, | spotted Saikhowa Evaluated Bhagjan confirmed
[846) Supple Skink | National Park, by Pers. Comm.
Baghjan (Dr. Firoz Ahmed,

Aaranyak, Assam)

4 Varanus bengalensis | Bengal Dibru- Schedule | | Mathur  (2018),
(Daudin, 1802) Saikhowa Bhagjan confirmed

Monitor

by Pers. Comm.
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National Park,

(Dr. Firoz Ahmed,

Baghjan Aaranyak, Assam)
Varanus salvator | Water Guijan, Dibru- | Schedule | | Choudhury (1998)
(Laurenti, |768) Monitor Saikhowa

National Park
SNAKES
Python bivittatus  Kuhl, | Burmese Laika, kaloumi | Schedule | | Pers. Obs.  (Dr.
1820 Rock Python Abhijit Das, 2009)
Pareos monticola | Assam  Snail | Dibru- Schedule IV | Pers. Obs,  (Dr.
{Cantor 1839) Eater Saikhowa Abhijit Das, 2009)

National Park
Dendrefaphis pictus | Painted Dibru- Not Mathur (2018)
(Gmelin, 1789) Bronzeback | Saikhowa Evaluated

Tree Snake National Park

Enhydris enhydris | Smooth Maguri Beel | Schedule IV | Pers. Obs. (Dr.
(Schneider, 1799) Woater Snake Abhijit Das, 2009)
Fowlea piscator | Checkered Katumni Schedule I | Pers. Obs.  (Dr.
(Schneider, 1799) Keelback Abhijit Das, 2009)
Xenochrophis Glossy Bellied | Maguri Beel | Schedule IV | Pers. Obs. (Or
cerasogaster  (Caritor, | Mash Snake Abhijit Das, 2009)
1839)
Rhabdophis Red Necked | Laika, Dodhia | Schedule IV | Pers.  Obs. (Dr.
subminiatus(Schlegel, Keelback Abhijit Das, 2009)
1837)
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8. | Oligodon White- Dibru- Not Mathur (2018)
afbacinctus(Cantor, Barred Kukri | Saikhowa Evaluated
1839) Snake National Park
? | ophiobhagus King Cobra | Guijan, Dibru- | Schedule Il | Pers. Obs.  (Dr.
hannah(Cantor, 1836) Saikhowa Abhijit Das, 2009),
National Park Chaudhury (1998)
', Bungarus fasciatus | Banded Krait | Guijan, Schedule IV | Pers. Obs.  (Dr
(Schneider, 1801) Koloumi Abhijit Das, 2009)
'L Bungorus  niger Wal, Dibrugarh | Not Das (2018)
1908 and  Sadiya, | Evaluated
Sibsagar
AMPHIBIANS
b Duttaphrynus Asian Dibru- Least Mathur  (2018),
melanostictus Commen Saikhowa Concerned | Bhagjan confirmed
(Schneider, 1799) Toad National Park, by Pers, Cormm.
Baghjan (Dr. Firoz Ahmed,
Aaranyak, Assam})
2 Hoplobatrachus crassus | Jerdon's  Bull | Laika Schedule IV | Das and Sengupta
(Jerdan, 1854) Frog (2009)
= Hoplobatrachus Indian  Bull | Maguri Beel | Schedule IV | Das and Sengupta
tigerinus(Daudin, 1802) | Frog (2009)
% Fejervarya Pierre's Guijan Not Das and Sengupta
pierrei(Duboais, 1975) | Cricket Frog Evaluated (2009)
= Euphlyctis Skittering Maguri Beel, | Schedule IV | Das and Sengupta
cyanophlyctis(Schneider, | Frog Kotoumi (2009)
1799)
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Schedule tV

Hydrophylox leptoglossa | Assam Farest | Guijan Das and Sengupta
(Anderson, 1871) Frog (2009)
7. Humerana Bhamo Frog | Dibru- Schedule IV | Das and Sengupta
humeralis(Boulenger, Saikhowa (2009)
| 887) National Park
8 Hylarana tytleri | Leaf Frog Koloumi Not Das and Sengupta
Theabald, 1868 Camp Evaluated | (2009)
% Chirormentis simus | Annandale's | Dibru- Least Das and Sengupta
(Annandale, 1915) Pigmy Tree | Saikkhowa Concerned | (2009)
Frog National Park
10| phitautus vittatus | Two Striped | Dodhia village | Least Das and Sengupta
(Boulenger; 1887) Concerned | (2009)
e Rhacophorus Twin Spotted | Dibru- Least Das and Sengupta
bipunctatus Ahl, 1927 | Tree Frog Saikhowa Concerned | (2009)
National Park
2 Rhacophorus Large Tree | Dibru- Least Das and Sengupta
smarcgdinus Blyth, 1852 | Frog Saikhowa Concermed | (200%)
National Park
I Polypedates  teroiensis | Terai  tree | Laika, Dodhia | Least Das and Sengupta
(Dubois, 1987) frog Concerned | (2009)
4. Uperodon Indian Guijan Least Das and Sengupta
globulosus(Gunther, Balloon Frog Concerned | (2009)
| 864)
15| forana  taipehensis | Taipeh Frog | Dibru- Least Mathur  (2018),
Saikhowa Concerned | Bhagjan confirmed

(Van Denburgh, 1909)

by Pers. Comm.
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National Park. {Dr. Firoz Ahmed,

Baghjan Aaranyak, Assam)

16| Microhyla omata | Omarniented | Dibru- Least Mathur  (2018),
(Dumeril and Bibron, | Pygmy Frog | Saikhowa Concerned | Bhagjan confirmed
I841) National Park, by Pers. Comm.
Baghjan (Dr. Firoz Ahmed,

Aaranyak, Assarm)

. Minervarya syhadrensis | Southern Raghjan Least Pers. Comm. (Dr,
(Annandale, |919) Cricket Frog Concerned | Firoz Ahmed,

Aaranyak, Assam)
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21 Appendix 11 Checklist of Herpetofauna (Source: Ahmed &
Das, 2020)

Wetland associated
Herpetofauna

in Dibru- Saikhowa National Park, Assam

Species Common name Locality Records Status Reference
TURTLES
oo ot Gangeic | Sofudl Lk viesle Croudhury (1995)
Turtie
oo nlorans | BhckSofvehel Turte Dbrogah Ciea F?;é;éa!g';n"d’ Gerel
(2002)
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Nilssonia hurum F’eacock Sofi-shell  Dibru-Satkhowa Yuinerable Choudhury {1998)
" National Park
Chitra indica Nanow neaded leru-Sa Whowa Enclangered Cha, ldnury (“9;‘5
Sofishell Tute  Tvedendl Patk
Lissemys  punctota Indian Flapshell Turtle Magur Bes! Schiedule | Day {2009
ondersont
Pongshuro Assam Roofed Turtle  Dibru-Sahewa Endangered Choudhury (1978)
sylhetensis National Park
Pangshura tentorfo  indian Tent Turtle Ba‘uchar, ot Evaiuated Anmed and Das
Saithowaghat, (2C10),
Rohenonia, Guijan Chowdhury
(1995
Pongshura tecta Indian Rogfed Turtle  Dibru Nallah Schedule | Ahmad arld Das
(2010)
Pangshura smithii  Brown oofed Turtle Sakhowaghat Nt Evaluatec Chowchury (1995)
Geociernys Pond Turtle Katoumi Camp Vulnerable Dzs (2009)
hamiltonii
Cyctemys gemell Assarn Leal Turtle Guijan, Rohmona Mot Evaluated Crougthury {1995)
Cuora amboinensls  Malayan Box Turt Dilyru-Sakhcwa Vuinarable wudhury { E??S)
National Park
Melanachelys Tricarinate Turtle Dibru-Sakhowa Anmred  and  Das
tricarinatg Nationa! Park (20! 0}
LIZARDS
Voronus salvator  Water Monitor Guijan, Schedule | Cheudhury (1798}
Dibrusakhawa
National Park
Species Common name Locality Records Status Reference

t6l
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SNMAKES
Python bivittatus Burmese Rock Latg laloumi Schedule | Das (200%)
Python
Pareos monticola  Assam Snail Eater Dibru-Saikhowa Schedule iV Das (20091
National Park
Enhydris enhydris Smooth Watar Snake Magun Beel Schedule IV Das (200%)
Fowlea piscator: Chackerec Keelback  Katurn: Schedule i Das {2009)
Xenochrophis Glossy Bellied Mash Maguri Beal Schedule IV Das (2009)
cerasogaster Snaxe
Rhabdaphis Red Necked Laixa Dodha Schedufe IV Das {2009
subminiatus Keeiback
Ophiophagus Kihg Cobra Guijar, Schedule 1} Das 2009,
hanngh Dibrusaikhowa Choudhury
. National Pask {1998)
Bungorus fasclatus  Banded Krait Guifan, ¥oloumi Schadule | Diasg (2009)

AMPHIBIANS
Hoplobatrachus Jerdon's Bull Frog Laika Schadule IV Das and
crassus Sengupta (200%)
Hoplohotrachus frchan Bull Frog Magun Beei Schedule IV Dias and
tigerinus Sengupta (2009
Fejervarya pierref Fiarra's Cricket Frog  Guijan Not Evaluated Das and
Sengupta (2009)
Euphiyctls Skitterng Frog Magun Bee!, Kolourmi Schedute IV Das anc
cyanophtyctis Sengup:a (2009)
Hydrophylax Assam Forest Frog Guijan Schedule IV Das and
leptoglossa ‘ Sengupta (2009)
62
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Humerdna Bhamo Frog Dibru-Salkhowa Schedule [V Das and
humerai} National Park
2 atonal Faric Sengupta {2009
Hylarana tytler! Leaf Frog Kolourmi Carnp Mot bvaluatsd Das and
Sengupta (2009}
Species Common name . Locality Records Status Reference
Chiromentis simus  Plarmy Tree Frog Dibru-Saikhowa Leas: Corcemed Das and
National Park
tional P Sengupta {2007
Feihyla vittatus Two Striped Daodhia village Least Concemead Pas and
Pigrry Tree Frog Sengupta (200%)
Rhacophorus Twin Spotted Tree Dibru-Sakhowa {east Conegimed Das and
bipunctatus Froy National Park N
D g L Sergupta (2005
Rhacophorus l.arge Tree Frog Dibru-Saikhewa Least Concermned Das and
inu: ztional Park 3
smuoragdinus Nztional Par Sengupta (2009)
Polypedates Terai tree frog Laika, Dodha Least Concerned Dias and
termiensis Sengupta (2009}
Uperodon Indian Balloon Frog  Guijan beast Concerned Das and
globulosus Sengupta (200%)
References

s Ahmed F and Das A. (2010). Tortoises and Turtles of Northeast India: Saving them from Extinction.

Aarmnyak, HRCP. Technical report, 86pp.

»  Das A and Sengupta S. (2009). Checklist of Reptiles and Amphibians of DibruSaikhowa Naticnal Pagk. In.

Iacredible Dibtu Saikhowa National Park. K. K. Dwivedi. Pragati Offset Pvr. Led. pp. 151

» Choudhury A. (1995) Turtles recorded in Dibru Saikhowa Wildlife Sanctuary, Assam. Jowmmal of Eidogical

Saciepy8: 3-39.

e Choudhury (1998). Mammals, birds and reptiles of Dibru- Saikhowa Sancruary, Assam, landia. Oryx.

32(3):192-200.

®  Praschag, P. and R Gemel. (2002), Identity of the black soft-shell turtle Aspideretes nigricans (Andegson,
1875), with remarks on related species (Reptilia; Testudines: Tryonpchidae). Faunistische Abhandlungen

Staatliches Muscum fur Tierkunde Dresden 23(5): 87-116.
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22 Appendix 12 Post Mortem report of Ganges River Dolphin

MY D 13\ 202e \oy Wered v 1\t zo0g

To

The Bange Forest Officer
Guijan WL range

Guiian, Tinsukia-Assam

Subject: Regarding submission of Post martem Report of Gangetic River Dolphin (Platanista
gangeticg) on 29-05-2020

(Ref: Letter No. GWL/7@/2020/130and  dated on 25-05-2020)
Sir,

In reference to the subject cited abiove hersby wotdld like toinform you that as per your requast for
Post Mortem Examination by letter no, GWL/70/2020/130 dated an 25-05-2020 , we have jointly
carried out  the post martem examiralion along with Vetennary Surgeon of Maobile Velerinany
Service-Eastern Assam ,Wildlife Trust Of India at my Seate Veterinary Dispensary , Tinsukia ,Gout. Of

Assam oo 29-05-2020 .

Hereby submitting the Post mortern Regart for your kind consideration and aecessary action.

Attached herewith: P Report of Gangetic Rivar Delphin.

Thanking you.
Yours siacerely
pate: 'P\B\ TP @lb‘: ;
' \q,bq"b L& I E{Tbu'tm
Place: Tinsukia N or @ offic?’

" gty b paf‘f’m

: : Y-
(et ot ) R
UO% i Ayt :_Bch-fi\f—. ¥ Hor
gurgeon
mnh.mmm
Yothe wm_@mswd’l

Goinrae by TR e
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‘ INATI
e
NAME OF PROTECTED AREA/Z00 \Mo?(w ead
NAME OF SPECIES with scientific name G)mgehc RIVC’LOG“P’K{’V ( Platanisla M)
AGE (approx)2 AminsSEX, MalL. AMBIENT TEMPERATURE in 'C’ (st the time of scquisrtion)
DATE OF NECROPSY 2.?[0,5130?—0 DATE AND TIME OF DEATH (estimuted) 24 - 4% Aovns Old canas
TIME OF ACQUISITIGN OF CARCASS . . TIME OF DISPOSAL OF CARCASS 3 d 05/z020

GPS LOCATION AT PLACE 9? EATH & PLACE OF NECRUPSY [If dil'l'ercntz = . -
N2F° 3422 1GY[E 95°22/2.34" . And N2AF 25/33%/E 9521 Tee2”
ARFA DESCRIPTION (topography, water source etc.)

\Hha 11 LARpant Bed Mﬂ:ya»g w,mwﬁ)uw -%',,Mmfm.b/lr 7.

L HISTORY OF DEATH

1, Brief HIStory: . o oim oo momcmrsimms Eorersaieis o ens o
T DRe Gangalic ivon ddighin #75. fourd clesel 4%

Mogens. ek 7 olaen fuit betad e Hogadibet Briiat

2. Observation of the surroundings: ... .

3. bmerAre‘Eeu:_:-‘zﬁ.t-infomztlhl:in: 'QW («07!3 fk‘ §ﬂ-l.. NMMQTJ .ﬂ*;%'m al) .
mph)am. - 2gR-05 Md{mmwlyg;‘fmé, o/ pegrie #22 wf-shYf

. EXTERNAL EXAMINATION on 2;jjj2s20
PHYSICAL CONDITION: Noefnal * Fat * Thin * Emaciated * RIGOR MORTIS No o o :
SUPERFICIAL LYMPH GLANDS: .. s MUCOUS-MEMBRANE ; -
NATURALORFICES . I ADhr v iivin BODY WEIGHT in kg (apprex) . £'5) Okg .
BODY LENGTH in cm .....g.g,,.cm_ F—— TAIL LENGTH incm . e
{nose to dp of tail) (base of tail to tip of call]
HEIGHT AT WITHERS inem ... ... CHEST GIRTH in cm.

STATE OF CARCASS: Fresh * Refrl‘g}Med ¢ Deep Frozen * Decomposed * lncomplete
STATE OF DECOMPOSITION: Fx"}sh * Bloated ¥ Active decay * pdvanced decay *

DESCRIPTION OF WOUNDS/INJURIES. if any . - Ne

OTHER REMARKABLE QBSERVATIONS, if any NB

Vital Measuremants [whichever applicable)t-

Rt. FORE FOOT-PAD GIRTH & LENGTH X BREADTH in cm (carnivores) N/A o » m i
LENGTH OF CARINE TEETH in cm (carnivores}: Upper Right Upper Left . Lower Left. - Lowar RIEHS.

Rt, FORE FOOT-PAD CIRCUMFERENCE in em (eiephant) .- N o
LENGTH & CIRCUMFERENCE (at base) OF BOTH TUSK/TUSH in cm (elephans} - - N/ﬂs~ damaaal

&cil"cur-nt'erence of Rhinoseros Horn, ete} . ,N/A

Death SL Mo.

HornSLNo . ’ ) ) !
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M NTEARAL KXAMINATION

TR sE SR M TRk € Mira (FA
i"‘“ﬁf’iﬁ«i‘ij‘i&xﬁsm”""w .
} | POSTION OF ViRCTRAL MEGANE

2 FERETONEAY CAVGTY
f T PLORAL CAVITY AND PLAUMA
T RPRATORY STTRE
1 LASTNY
TRALAEA
BIUNLMI AND RAUNENLES
LGS [Appwaraine odivr B cersmarnxy)
LYPH GLaNOy
f DTARHRACK
0. HIPATIC vered
i LIVER SAppmeraner)
T LVERTUAVE
3 GALLBLADIEK & DULTS
4 LYMPHGLANDS

Vokow oy

Mo sl laspen getn eneweel

I
i

Jreas
f-wggm fone ein priege
vl i pmratond

[inns |

Hhars s bazsns s Aaget !
o fA Brnen Chgvns-

!}an L 1

B FIRC kT GRY L LYMPHETIC STETEM:
3. PRRCAROIAL AL
I BLAR: Mui(Le

? Fhyoix heomp¥rhopa

e e = Prespses 2 CLHe) o !
& LARGE BLOGE VESIZS 0% > ;
£ SMALL HLOGD VESSELE {Mavesturk) =
& SPLELN IAppwmrance, mop Colowr)
. SBLANS THRSUR }Humm Crvevd ,
{TF. TMGESTIVE TRACT: R
| 1 PRARWYE. ! !
2 ExtPHAGYS T&D)] I
; 3. STRMAGC * Cardias 1one N |
: (Simple) W Fusdar |
| din Prierys N i
{compound) o ?"_‘__,_WW__W"’ _&ﬂw»ﬂ_ﬂ
& Rurnee |
i il Retuetn | |
1. Omarum }
i, Abommesam i
R AT i Dedroure o -l
i fejuhee L S 2

i . ipetaan

pr— 1
p— - ———— . e
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.;.; LARGE INTENSTIRES \ Caccuin
l : [l.l“h:“su [’M MSEN S awt U.Qbﬁ’}
I'| | ! o i Aroeweld o
b oo LymMpiiitanDs (Meseatern ) i
I 4
()

G, UROGENTIAL DROANS
L KIWEYS [Colonr and appear anice)
2 URINARY BLADIER

3. REPRODUCTIVE 1.
QRGANS

Tuston/pepexftdands
i Ovary fUtprus/Yagin

M. ADRENALS:

L NEAD
1 BUCCAL & NASAL CAVITIES
2 TONGOE
1 HRAIN & SPINAL CORD

~ (52429

I SKELFTON (
. < } .
V. SUMMARY OF MAJOR FINDINGS
1o Heand Bansg  hacwmenthopa snd visdvudan clataxge
2 {un?s Clucys  hat wiariaglh Arsl ede s
®. SHrmach y J‘,J}Aﬁna} Luﬁ]y.} ¢tuwn g Lagq maelay®
r MNvaiy, Qrnw  ComgeYhvrv
l . . - I
S1No | samgiie lT‘u“l'\ At ased | Examininen veguired TLaboraten Siimess
) i eant et ‘ﬂ"/y Fwadin foxic 9.4;«;\] D) bn.m'm'c- 2 -
2 i Liver L Andig I‘;g ; hw«m\mnﬂw f.‘r‘l'\i\!‘ Seorme,
: ‘ f’“‘ 1 s ST . VA naIBrmud RVERDPL Rargps
ey -~ o - ; W < Hsd e ;
s f Stk hR Cnten | Tobe - l;:'fud ’lr;ﬁ\&i?'? ey 3 ket
\“ nbu umcmb-;v‘ — 41 = i Smghee
:‘ Jeant 4 “1 RSy .
\q . I le;t‘:’
|14 i
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fugelin g

o v PEOVISIONA) DIACNQSIS
\A}» per ’-’Jﬁf'n'v:ﬂ?tn-, EXATrivahm | *hu,,_.czf Charg<> tbSavel 2 h"")“‘!',
huh.-f; bl’u-." kJJ"tty s Bragn anst gw‘n s fextingy Bﬁtf.f.aqp}{gu}\g
Py énvélvernen) rév;f'\l OZany amd exfreive Farreirtess im Gtve-
JAtahnal tvall desm 1n by deie smhalagm oh V"}C}Lﬁ)m Subaknce
: 9 faxsc cn'g-'q -fcadg‘.a fr ”iy)‘ﬂ’u;\ and deatn « This s m(-rqhm'n_
emelesin M tanse o) deapm o By any mﬁrmw?j amcl Kfrunbial
deagrosic  funken advamad aberirey Texh ™05 be done by
; tengaeteny mmy

/".
s e
Place -"MWC‘W”UQTM

C: ¥
. & ot M
Date "216{!/3‘5 e, .. ; - ety (O \ )
1. Signarure @@%ﬂi‘é}*‘;\@ﬂ
\'czrrranms:zn&&&iﬂ, L ﬁfﬁ& 2ot b, X

(s : Il Tt
~ Jo, ST & f
Desgnatod . - V‘;;}" 5:-*_-(. el LA x4

’-\\
2 Sigrazure . -
Vetennarian's pame (ﬁ(hf .\kj{ﬂ-bu.h U\Q*‘B‘”@:’ )

Dﬁs&'it:;&t}&(vjlwyn’&"\%ln s Manager
.‘“.{rtf_ 'n_\wr\cb_&

wwm‘g;f‘/ﬁ )
Regt

Note Artach 3 rough sirtch of the area duly signed by the competect aathority
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23 Appendix 13 World Health Organization (WHO)
Guidelines for noise based on the lowest levels of noise that

— |54

affect health
Specific Time Critical health effect(s) Standard limits as per WHO guidelines
Eavironment Base
(hours)
LAeq [dB] LAmax,
fast [dB]

Qutdoor living aea 16 Serious annayance, daytime | 50

and evening 55

Moderate annoyance,

daytime and evening
Dwelling, indoors, 16 Speech intelligibility and 35
Inside bedrooms moderate 30

anmoyance, daytime and

evening

Sleep disnurbance, night-time
Qutside bedrooms 8 Sleep disturbance, window 45 60

open (putdoor

Valves)
School class rooms and | During | Speech intelligibility, 35 -
pre-schools, indoors class distarbance of

information extraction,

mt-;iagc

communication
Pre-school bedrooms, | Sleeping | Sleep disturbaace 30 45
indoors tirne.
School, playground Duting | Annoyance (external source) | 55 =
outdoor play
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Hospita), ward rooms, | 8 Sleep disturbance, night-time | 30 40 -
indnors Sleep distaibance, daytirme 10
and evenings
16

Hoespirals, treatment Intecference with rest and As 16w as possible -

ronms, indoots xcccverly’

Tndustrial, commercial, | 24 Hearnng impairment 70 110

shopping and traffic

aress, indoors and

outdoors

Cetemonies, festivals 4 Hearing impairment 100 110

and entertainment (patrons:<5 times/year)

events

Public addresses, 1 Hearing impairment 83 110

indoors and outdoors

Music through 1 Hearing impairment (free- 85 (under headphones, 110

headphones/earphanés field vahic) adapted to free-field values)

Impulse sounds from Hearing impairment (achults) 120-140

toys, ficeworks and Hepting impairmeat (pes )

Bregem, (children) sous
pressure
{not
LArmax,
fasg),
measured
100 mm

from the

ear)

170

248



Outdants in parkland
and conservaton

ALLAR

Discuption of wanquillity

exicting quict outdoor ateas
sheuld be preserved and the
ratio of intruding noise to

natural background sound

should be kept low

End of Report
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APPENDIX B (COLLY)

- Soniro! BOArG, A8
- ’ ) ) -
B as Dogerimern. o7 Eavironmons 2 Torests 1 Government 9f Assam;
%ﬁ%: _ S E o AN
e TETES dypae; e 3 ANl
N aFE RN WHEE ¢ ICESIG
Y R P—— P g = %—f P
LA [ TEBIRE T ol AN 1Sl
No. WBI/Z-/T-879/94-85/616 / 44 £ ated Guwahati the. 107 June, 2020
To

«. Thé Resident Chief Executive
‘M/s Oil India Ltd. (OIL)
Duliajan, Pin-786602
Dist.: Dibrugarh (Assam).

Sub: SHOW CAUSE NOTICE.

WHEREAS, you are operating your production as well as drilling activities through
various installations located at different parts of upper Assam Region;

WHEREAS, you have been operating your above said activities without obtaining prior

Consent to Establish / Consent to Operate from Pollution Control Board, Assam which is a

~~serious violation of the provision of Water Act, 1974, Air Act, 1981 as well as Environment
(Pratecticn) Act, 1986;

WHEREAS, it is seen that you have been operating your preduction as well as drilling
installations without having proper safety & precautionary measures for which often major
accidents are occurred at the drill sites;

WHEREAS, the recent incident of gas leakage from the Weli No. BGN-5 and
subsequently blast of fire at the said well of Baghjan Qil Field in Tinsukia district, shows the
negligence and carelessness of the authority of M/s OIL, Duliajan, towards safety of people’s life
& property in neighbouring area as well as protection of Environment;

NOW THEREFORE, under the above facts & circumstances, Pollution Control Board,
Assam is constrained to inform you that, you have nonchalantly violated the provisions of law-in-
force, causing pollution to the Environment and in exercising of power conferred upon if, you are
hereby directed to SHOW CAUSE within 7 (seven) days from the date of issue of this letter, why
penal action shall not be initiated against you for not obtaining prior Consent to Establish /
Consent to Operate from Pollution Control Board, Assam for your production / drilling operations.

(){7 2)*5\;\'"::/ L
Member Secretary (ilc)
Mermo No. WB/Z-I/T-879/94-95/616-A, Dated Guwahati the, 10" June. 2020

Copy to:
_The Principal Secretary to the Govt. of Assam, Environment & Forests Department,

Dispur, Guwahati-6 for favour of kind information.
_ The Deputy Commissioner, Tinsukia district for favour of kind information.
PA 1o the Chairman, PCBA for kind appraisal of the Hon'ble Chairman.
_The Regional Executive Engineer (ilc), Regional Office, Dibrugarh, PCBA for

information & necessary action. p

—

PNIARN

Member Secreta ilc

Head Office : Bamunimaidam, Guwahati - 781021, Assam : India.
Phone : 2652774 & 2550258 : Fax : 0361-2550259 ; Gram : POLUTIONCONTOL
E-mail : membersecretary@pcbassam.org; Website : www.pcbassam.org
Regional Offices at : Dibrugarh, Golaghat, Sibsagar, Tezpur, Guwahatl, Bongaigaan, Nagaon & Sichar.
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Collyiion Control Board, Assam

meni & Forests s Governmend Gl A imy

(&R

— a-arai ERETR AN S SU R f SN AFTOaR
S o ! P -
F  opw dye fraeEd e
S IS AqEE e ‘
(7 T e % e oren = {
A (e BETaE q e g &)
No. WB/DIB/T-396/08-08/243 Dated Guwahati the, 19'" June, 2020
To )
g . : Centrat Pofiution Control Board
The Resident Chief Executive o Priero SO g RTER - 03305
M/s Oil India Ltd. (OIL) Regional Dirsctorats « North East, Shitiong - 793014
Duligjan, Pin-786602 wataor, w9 ¢4 wrerary aRud A, @R
Dist.: Dibrugarh (Assam) Mintsiry of Environment, Forest & Climate Change, Govt. of India
N 1 - IR ————

Sub: CLOSURE NOTICE. o
DATED voorer R B2 B2

_ Wl-!ER_EAS, you are operating your production, drilling, pumping of crude oil as well as
Jaying of pipelines activities through various installations located at different parts in the state of
Assam,

WHEREAS, it is mandatory to obtain prior permission / clearance from the MoEF&CC as

‘well as State PCB, for the aforesaid activities as per the EIA Notification, 2006 and various

ovisions under the Section 25/26 of the Water (Prevention & Control of Pollution) Act, 1874 and

section 21 of the Air (Prevention & Control of Poliution) Act, 1981 and Authorization under the

Hatza;dous & Other waste (Management & Transboundary Movement) Rules, 2016 as amended
upto date;

WHEREAS, it is observed that, you have been operating your Baghjan oil field activities
without obtaining prior Consent to Establish / Consent to Operate from Pollution Control Board,
Assam which is a serious violation of the provisions of Water Act, 1974, Air Act, 1981 as well as
Environment (Protection) Act, 1986;

WHEREAS, you are operating your Baghjan oil field installation without any Effluent
Treatment Plant (ETP);

WHEREAS, Baghjan Oil field is located just 500 metres to the Maguri-Motapung wetland
which is part of eco-sensitive zone of the Dibru-Saikhowa National Park which is effected

severely due to the negligence from your end,

WHEREAS, Oil India Ltd. was required to take adequate measures to prevent spillage of
Hazardous wastes into the water bodies through designated drains and treatment facilities and
further to prevent measures to mitigate oil spillage and fire hazards. Further para XVIIl of the

nvironmental Clearance directs the company to install blow-out prevention system to avoid
accidents during drilling, but you have failed to do that;

WHEREAS, you are destroying the aquatic life of Dibru-Saikhowa NationaI‘Park and
Maguri-Motapung wetland of endangered species in the name of exploring oil without any
mitigation measures,

WHEREAS, it is observed that you have been operating your production as well as
drilling installations without being equipped with proper safety & precautionary measures for
which often major accidents are occurred at the drill sites / production installations;

WHEREAS, the recent incident of gas leakage from the Well No. BGN-5 and subsequent

blast of fire at the said well of Baghjan Oil Field in Tinsukia district, shows the negligence and

- carelessness of the authority of M/s OIL, Duliajan, towards safety of people’s life & property In
neighbouring area as well as towards protection of Environment;

Contd....p/2

Head Office : pamunimaidam, Guwahati - 781021, Assam : India.
Phone : 2652774 & 2550258 : Eax : 0361-2550259 ; Gram : POLUTIONCONTOL

E-mail : membersecretary@ cbassam.org; Website 1 www.pchassam.org
ot et AEtI<an At » Pilheeearh an!nn;i;n.pslbaaaar. Tezpur, Guwahati, Bongalgaon, Nagaon & Silchar. 257
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2.

WHEREAS, it is seen that you have been not submitting the Annual Report regularly
under Section @ of the Hazardous & Other waste (Management & Transboundary Movement)
Rules, 2016, which is a serious violation and liable to be punished under the law in force;

WHEREAS, Pollution Control Board, Assam have refused your request for extension of
time for reply to the Show Cause notice issued 1o you on 10.06.2020;

NOW, THEREFORE, under the above facts & circumstances, Pollution Control Board,
Assam is constrained to inform you that, you have nonchalantly violated the provisions of law in
force causing pollution to the environment and in exercising of powers conferred upon it under
Section 5 of the Environment (Protection) Act, 1986: Section 33A of the Water (Prevention &
Control of Pollution) Act, 1974 and Section 31A of the Air (Prevention & Control of Pollution) Act,
1981 as amended till date, you are directed to CLOSE DOWN all the production as well as
drilling operations of your all installations of Baghjan Oil Field forthwith and to take all necessary

\easures for extinguishing the fire/blow-out of the Well No. BGN-5.

NG
Memberg S\ecretag,: (ife)
Memo No. WB/DIB/T-396/08-09/243-A, Dated Guwahati the, 19" June, 2020
Copy to: %
1. The Staff Officer to the Chief Secretary to the Government of Assam for kind appraisal of the

Chief Secretary.

2. The Principal Secretary to the Gowvt. of Assam, Environment & Forests Department, Dispur,
Guwahati-6 for favour of kind information.

3. The Member Secretary, Central Pollution Contro! Board, Parivesh Bhawan, East Arjun Nagar,

1hi — 110032 for favour of kind information.
4 e Regional Director, Central Pollution Control Board, Ministry of Environment, Forest &

5\? Climate Change, Government. of india, Regional Directorate, North East, “TUM SIR", Lower

Motinagar, Near Fire Brigade H.Q., Shiliong - 793014, (Meghalaya) for favour of kind

information.

5. The Deputy Commissioner, Dibrugarh / Tinsukia district for favour of kind information.

6. The General Manager, DI&CC, Dibrugarh / Tinsukia district for favour of kind information.

7. The General Manager, APDCL, Tinsukia district for favour of kind information and requested to
disconnect power supply to all the production / drilling insta lations of Baghjan Oil Field of M/s
Oil India Limited, Duliajan.

8. PA to the Chairman, PCBA far kind appraisal of the Hon'ble Chairman. .

9. The Regional Execulive Engineer (ilc), Regional Office, Dibrugarh, PCBA for information &

necessary action. W,E/
b
Member Secretary (ilc

o

-

Head Office : Bamunimaldam Guwahati - 781021, Assam : Iindia.
Phone : 2652774 & 2550258 : Fax :0'361-2550259 1Gram: POLUTIONCONTOL
E-mail : membersecretary@pcbassam.org; Website : www.pcbassam.org

e O e iearin Ralanhat Qiheanar. TAZOUL Guwahatl, Bongaigaon, Nagaon & Silchar.
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) AFFIDAVIT
‘ Dated: 22.06.2020

[, SHRI SURANJAN MAJUMDER, son of late Sukhamoy Majumder
resident of Oil Housing Colony, Oil India Limited, p.0. & P.S. Duliajan, District- \>
Dibrugarh Assani, do hereby solemnly affirm and declare on behalf of Oil India

Limited on oath as follows:-

(1) That I am an employee of Oil India Limited, Duliajan and presently holding §V
the post of Chief General Manager- Health Safety & Environment under Oil ,
India Limited. ’

and authorised to SWear this Affidavit on behalf of

—

@) That | am fully competent
Oil India Limited. ;

Limited is fully committed to the compliance of various Acts,

(3) That Oil India
E&P activities.

Rules & Regulations applicable to its

(4) That the application along with necessary fecs for Consent 10 Establish/
operate/ renewal for drilling locatio i

Consent 0
installations Was subl} itted vide letter oo SEE/ERITE dated 05 07.2006.

Srannad with Tarmanast

259



~ | & 344
Pollution Control Board, Assam ;.

{Department of Environment & Worests : ; Government of Assam)

@F  oow oyEe el A =

nEED (ST BRI o o offRest Rett)
No. WB/DIB/T-396/08-09/288 Dated Guwahati the, 22 June, 2020
To - J‘g/
The Resident Chief Executive Centrat Pollution Control Board
M/s Oil India Ltd. (OIL) erfta Priereg S g e - 03309
Duliajan, Pin-786602 L L B e iy Magela
Dist.: Dibrugarh (Assam). Winistry of Envirsnmant, Forest & Climate c:m'oe. Govl. of India
RBGEIPT MO 1vorocvsseir e Dbtccnmsarcssss s

Sub: Withdrawal of “CLOSURE NOTICE". DATED oo ovrerrerern 2 s D B ccesccvsrrassion

Ref: i) This office Closure Notice vide No. WB/DIB/T-396/08-08/243 dtd.
19.06.2020 issued to M/s Oil India Ltd. (OlL}, Duliajan,

iiy Your letter vide No. S&E/E/121/814 dtd, 22.06.2020 alongwith
Affidavits.

Sir,
With reference to the subject as cited above. the “Closure Notice” served to hi/s

Oil India Ltd. vide the above referred letter is withdrawn in pursuance .cfthe affidavit
submitted by M/s Oil India Ltd. under the following conditions:

a) M/s Ofl India Ltd. shall have to submit a detailed time bound Environmental
Management Plan within 15 (fifteen) days from the date of issue of this letter
for environmental mitigation and extinguishing of fire at the Bagnjan Oil Fisld
and act accordingly.

b) They have to apply for Consent to Operate (CTO) under Section 25 of the
Water (Prevention & Control of Pollution) Act, 1874 and Section 21 of the Air
(Prevention & Control of Pollution) Act, 1981 separately for each and every
drilling, production and other installations along with environmental

management plan and requisite documents within 1 (one) month.

c) They have to submit all the details of Hazardous Waste generated, disposed &
treatment facilities as per the Hazardous & Other waste (Management &
Transboundary Move_ment) Rules, 2016.

Contd...p/2

Head Office : Bamunimaidam, Guwahati - 781021, Assam : India.
Phone : 2652774 & 2550258 : Fax: 0361-2550258 ; Gram : POLUTIONCONTOL
E-mail : membersecretary@pchassam.org; Website : www.pcbassam.org )
Regional Offices at : Dibrugarh, Golaghat, Sibsagar, Tezpur, Guwahat, Bongalgaon, Nagaon & Silchar. 260
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— Pollution Control Board, Assam

o, — -
e (Department of Environment & Forests : : Government of Assam)

;’é oo AgEel a2
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e

d) They have to-apply for Authorization under E-Waste (Management) Rules,
20 jﬁ.and take vnece'ssary action for proper disposal of E-waste

e) They have to submit 'the return as per Batteries (Management & Handling)
Rules, 2001 framed under the Environment (Protection) Act, 1686 within 31%

July, 2020.
~ Membe; Secretary (i/c)
Memo No. WB/DIB/T-396/08-08/288-A, I Dated Guwahati the, 22" June, 2020
Copy to: |\-\'T;

1. The Staff Officer to the Chief Secretary to the Government of Assam for kind
appraisal of the Chief Secretary.

2. The Principal Secretary to the Govt. of Assam, Environment & Forests
Department, Dispur, Guwahati-6 for favour of kind informaticn.

3. The Member Secretary, Central Pollution Control Board, Parivesh Bhawan,
East Arjun Nagar, Delhi - 1 10032 for favour of kind information.

4, The Regional Director, Central Pollution Control Board, Ministry of

- Environment, Forest & Climate Change, Government. of India, Regional
Directorate, North East, “TUM SIR", Lower Motinagar, Near Fire Brigade H.Q.,
Shillong — 793014, (Meghalaya) for favour of kind information.

5. The Deputy Commissioner, Dibrugarh / Tinsukia district for favour of kind
infarmation.

6. The General Manager, DI&CC, Dibrugarh / Tinsukia district for favour of kind
informatior.

7 The General Manager, APDCL, Tinsukia district for favour of kind information

and requested to re-connect power supply to all the production / drilling

installations of Baghjan Oil Field of M/s Oil India Limited, Duliajan.

PA to the Chairman, PCBA for kind appraisal of the Hon'ble Chairman.

. The Regional Executive Engineer (i/c), Regional Office, Dibrugarh, PCBA for

information & necessary action.

© o

=

Member Secretary (i/c)
e

Head Office : Bamunimaidam, Guwahati - 781021, Assam : India.
Phone : 2652774 & 2550258 :Fax : 0361-2550259 ; Gram ; POLUT IONCONTOL
E-mail : membersecretary@pcbassam.org; Website ! www.pchassam.org )
Regional Offices at : Dibrugarh, Golaghat, Sibsagar, Tezpur, Guwahati, Bongaigaon, Nagaon & Silchar.
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APPENDIX D

ITEM NO.&6 COURT NO. 4 SECTION PIL-W

SUPREME COURT OF INDTITA
RECORD OF PROCEEDINGS

INTERLOCUTORY APPLICATION. NO. 3934 IN Writ Petition(s) (Civil)
No(s). 202/1995

IN RE : T.N. GODAVARMAN THIRUMULPAD Petitioner(s)
VERSUS

UNION OF INDIA & ORS. Respondent (s)

{FOR MODIFICATION OF COURT'S ORDER DATED 05.10.2015)

Date : 07-09~-2017 This application was called on for hearing
today.

CORAM : HON'BLE MR. JUSTICE MADAN B. LOKUR
HON'BLE MR. JUSTICE DEEPAK GUPTA

For Petitioner(s) Mr. Barish N. Salve, 8r. Adv. [A.C.][NF]

i

A.D.N. Rao, Advocate [A.C.]
Siddharthe Chowdhury, Advocate [A.C.][NP]

Aparajita Singh, Advocate [A.C.] [NP]

.

Ranjit Kumaxr, SG

S. Wasim A. Qadri, Adv.
Saeed Qadri, Adv.
Ayush Aggaxwal, Adv.
Navnit Kumar, Adv.

For Respondent (3)

FEEFE B F

Pinky Anand, ASG
Gargi Khanna, Adv.
Ravindara Bana, BAdv.
Snidha Mishra, Adv.
Raj Bahadur, Adv.
G.S. Makker, Adv.

*

FEERES

Haris Beeran, Adv.
M/S Corporate Law Group
Mr. Shuvodeep Roy, Adv.

Mr. Sayooj Mohandas, Adv.
Mr. Rohit K. Mahonta, Adv.
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UPON hearing the counsel the Court made the following
ORDER

We have been taken through the Minutes of 44% Meeting of the
Standing Committee of National Board for Wildlife held on
29.07.2017 and letter datea 09.08.2017 of the Government of India,
Ministry of Environment, Forest and Cclimate Change (Wildlife
Division) regarding the proposal given by the 0il India Limited to
extract hydrocarbon beneath 3900-4000 meters of Dibru Saikhowa
National Park. The proposal has been accepted subject to certain
conditions which are indicated in Agenda Item 42.3.2 of the said
Minutes.

In view of the above, the application is allowed. However, we
make it clear that the 0il India Limited will also be bound by the
undertaking dated 25.07.2017 as mentioned in the letter of Dx. R.
Dasgupta, Executive Director (Corporate Affairs) for Chairman and

Managing Director:

i) OIL will carry out Bio-diversity Impact
Assessment study through Assam State Biodiversity
Board, for which budgetary offer have already Dbeen
obtained on 12t May, 2017.

ii) OIL will carry out subsidence study followed
with taking mitigation measures, in order to ensure
that there is no impact in the forest surface above the
reservoir at height 3,900 to 4,000 mtr, due to
extraction of hydrocarbon from the reservoirs.

iii) All mitigation measures will be in place in case
of any eventuality causing 0il Spillage inside the Fark
area such as — Install Blow Out Preventer at well head
and provide necessary valves in the Production
installations located outside the Park area. Standard
Operating Procedure (soP), approved by the competent
authority, pertaining to Oil Spillage, will be strictly
adhered to. '

iv) Undertake schedule test and inspection of the
area periodically in order to asses any abnormality in
the surface area above the reservoir inside the Park.

2
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v)OIL will also ensure strict compliance of the
conditions stipulated in BEIA Notifiocation, 2006 foxr
both inside the Park areas as will as ESZ area of it.

(MEENAKSHI KOHLI) (SUMAN JAIN)
COURT MASTER (SH) COURT MASTER
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APPENDIX E
CIRCLE : DOOMDOOMA MAUZA HAPJAN GAON: BAGHJAN

st Mo NAME FATHER/HUSBAND NAME | PATTATYPE [PATTA NO.| DAG NO. | AREA OF LAND | CLASS OF LAND
1 |SRIKALIA GOGOI LT GULLK CH GOGO! PERIDDIC 73 341 128 -2K- 7L BAR!
2 |MANGLI UAANG REOTA UAANG PERIODIC ) 343 38-3K-9L SHALITOL
1 |BIMAL CH DAS KARTIK CH DAS PERIDEIC 35 344 88-1K-13K {AHITOLI
¢ |[smisomAN KaNDa LT GAHR MAKAN KANDA PERIODIC 13 345 18-3%-51 SHALTOL
5  [SAI SOWRAI KANDA LT GAMR MAHAN KANDA PERIODIC 13 246 68-3K-14L SHALITOL
6 [SR1HIRA DUWARAM KINARAM DUWARAH PERIQDIC 27 347 10B1R-18L BAR)
7 |SRI HIRA DUWARAH KINAAAM DUWARAH PERIDDIC 27 348 4B-1K-12L SARTOU
B |SRI MIRA DUWARAN KIMARAM DUWARAH PER;ODIC 130 345 58-3%-13L FORING
9  |SRISO=RA! KANDA LT GARH MAHAN MANDA |  ANNUAL 33 353 33-1K-1L FORING
SRI LAKHIA KO
10 |SRISUNULAL KO SAIMA KOIR) PERIODIC 1 356 €8-45-148 FORING
SRI KANMUKAR KOIRL
11 |SRIATUWA URANG LIKHOR URANG ANNUAL 8 357 78-141, FORING
12 [SAI HiRA DUWARAN KINARAM DUWARAK PERIODIC 27 359 43-4K-5L SAHTOU
13 |SR MAGESWAR MORAN  |LEHENG MORAN PERIODIC 39 350 28-2K-10L SHALTOL
SRI LAKHIA KOIRI
14 [SRISUNULAL KORI SAtHA PERIOZIC 14 361 4%-10t FORNG
SRI KANNMUKAR KOIRI
15  |SR1 SENIRAM GOGO! DHARMA GOGO! PERICOIC 19 353 58-3%-14L FORING
Sri LAKHIA KO
16 |SRISUNULAL KOIRL SAINA Koir] PERIODIC EYd 364 2%-3L B FORING
{581 XANMUKAR KTIRI
|SMT1 MANGLI URANG
17 |KOUAPANISASTRUILP,  |SRI REDANG URANG PERIODIC 59 365 28-2K-41 FORING
SCHOOL
18 |SRICHENIRAMGDGO!  |[DHARMA GOGO! PERIODIC 19 56 3K-15L FORING
SAI LAKHIA KOIRI
15 |SAI SUNULAL KOIRE ANNUAL 34 173 $B-4K13L FORING
SRi KANMUKAR KOIRI
20 |$R1 MASULA URARG JODKORI URANG ANNUAL 158 374 1K-1L FORING
21 [SRiSaNA KO LATE BISSA XCiRI ANNUAL 3 377 3-S5, FORING
27 |58 Ram NAGBANSHI LATE BIRIU NAGBANSHI ANNUAL 161 384 2B-4K-3L FORING
531 SATNARAYAN SAHAN!
SAI BHAGWAN SAHAN!
23 |SRI MK SAHANI LATE BABLILAL SAHANI PERIOBIC B2 385 18-24-10L FORING
SHI SARDA SAHANI
SRI RAMAYAN SAHANI
SRI SATNABAYAN SAHANI
SRI B AGWAN SAHANI
24 [SRI KtuI SAHAS PERIODIC £l 386 25-4K15L BHAL BARI
SR SARDA SAHANS
SR RAMAYAN SAMANI
|SRI LALIT URANG SAI KRGHNA URANG
25 [SRI LAKH( URANG ANNUAL 175 3&8 28-3L FORISG
KLAL URANG
SR! BHUTKA URANG i
SRI FIROJ SINGH
25  |MAGBANSHI SRI SINGNU URANG ANMUAL 32 3%0 28-4%-7L LAHITOU
SRI DEBARL URANG
D DL AT IO AR
27 [SRIIOHOM URANG LATE SUCRA LIRANG ANNUAL 71 392 1B-3K+12L FORING
28 |SR BANUKAN URANG  [BADELA URANG ANNUAL 106 364 24101 FORING
29 |6Ri JAMADHAN URSNG  |LATE LEHENG URANG PERICDIC 63 95 2821 SHALITOLH
30 |SR: BANDHAN SAI BADELA NAGEANSHI 2RHUAL 108 396 3K-3L FORING
31 |SRI BANDHAN SAI BADELA NAGRANSHI ANNUAL 106 397 IK-13L FORING _
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37 |8at PUNA HAZARIKA SRI HIL HAZARIKA PERIODIC 128 408 18-16L FORING
33 [SRILETRUK MORAN SHI PANDU URANG ANNUAL 177 so7 2B-16-11L FORING
36 |SR DEBENDRAMORAN  |SRI BHADESWARURANG | PERICDIC 160 408 28-3K-51 BARI
35 [SRITHANURAMEORA  |SRI BADUBAR URANG PERIODIC 109 a5 38-3k-17L CORING
36 |5At MADHA URIKG LATE LA URANG ANNUAL 160 404 48-2K-7¢ FORING
37 |S BHMAIRA NAGBANSHI  (SRI ETUA NAGBANSH: ANNUAL 129 403 66-15L FORING
38 |SAIETUANAGBANSMI  [SATLAU NAGBANSHI ANNUAL 9 416 33.4K-7L FORING
30 [5% DUMAN NAGBANSI  |SRi SUKRA NAGBANSH! ANNUAL 7 415 108-4K-20 FORING
46 [SRITHULA NAGBANSHI  |SR! MOHOT NAGBANSH: ANNUAL 64 412 5314-19 FORNG
41 |smiamasESH MORAN  [SRI MAGESWAR MORAN PERIODIC 174 211 a2 FORING
42 |SRI MAGESWAR MORAN  [5RI LEHENG MORAN PEAIODIC 1M 410 88 saHTOL!
SR RAM NAGBANSH! ) A
‘, H - i) " .
J o LATE BiRULI NAGBANSHI ARNUAL 161 an 38-14-16L FORING
SRI RAM NAGBANSHI
“ ; v T
st LATE BIRJU NAGBANSHI PERIODIC 57 420 18-1K-16L FORING
45 ISRIDINESWARCHMUTIA  |SRi LUMUK CHUTIA PERIODIC 204 449 28-3, FORING
46 |SRIMONESWAR MORAN |SRI BEDEL MORAN ANNUAL 142 148 25-12L FORING
a7  [5R) MONESWAR MORAN  [SRI SEDEL MORAN ANNUAL 142 450 1K-6L BRI
38 [SR1 MONESWAR MORAN  |SRI BEDEL MORAN ANNLIAL 142 as1 16-2K-10L FORING
45 |SRI LAMDESWAR SATGA  [SRI DEHESWAR SAIKIA PERICDIC 114 452 18-1K-2L BAT
50 |SRI (AMBESWARSAKA  |SRI DEHESWAR SAIKIA PERIODIC 114 253 28-8K-154 aAal
51 |SRI PHUKAN MORAN SR MONPUR MORAN PERICOIC 1m 454 48 8. FORING
52 (s RITUMORAN SRI LABESWAR MORAN PERIODIC 119 455 13-10 SAHTOU
3 [SRI NALIKA MORAN SRt SUGIT MORAN ANNUAL 76 447 1871 FORING
S4  [SRiKui BORA SRI BUDHBAR BORA PERIODIC 132 456 1B-2K-2L FORING
SA1 KiJL BORA SRI BUDHBAR BORA
s5 RIOD 7 K- FORM
S i FERIODIC 132 45 28.3K-2L G
IR MANGLA MORAN
SRI THILA MORAN SR LUTUMO! MORAN
56 PERIODIC 198 438 18-3K-18L BARI
5R BHADESWAR MORA
SRI MONESWAR MORAN [SR1 BEEL MORAN
A0
57 |t TAMORANliare racar moray perioic | 108 | a4 18101 B. FOUNG
og [|SMBHOESWARMORAN lco) ) vumoN) MORAN PERKIDIC 144 443 18-4K-16L 8. FORING
OIL INDIA LTD, DUUAIAN
53 |SRI BIMAL CHANDRA DAS |SRIKARTIK CHANDRADAS | PERIODIC % 131 58-3K-16L LARITOU
60  |SMTIMANGLIURANG  |SR!REDANG URANG PERIODIC 59 367 183¢-17 FORING
SR LAKHIA KOIR)
61 |SRISUNULAL KOWRI SRLSAINA KDIRI PERIGDIC 15 330 28.2%-11L LAHITOLI
SR KANMUKAR KOIR!
SR SIMAL CHANDRA DAS
61 [SECRETARY, SASTRUILP. |SR:KARYIK CHANDRADAS | PERIGDIC 36 337 58.4K-14L B, FORING
SCHOOL
63 |SAi BIMAL CHANDRA DAS |SR!KARTIK CHANDRAOAS | PERIODIC 36 336 ¢a-6K-4L LAKITOU
B4 [SRIHARBESWARDAS  |SRIKAMDURADAS PERIQDIC 19 340 28-4K-16L ARt
65 |SRIMARBESWARDAS  |SRIKANDURA DAS PERIODIC 19 339 $B-4%-51 B. FORNG
65 |SRI BHALAK MORAN SR BIHBOR MORAN PERIOBIC 108 1248 1K-15L BAA
57 |SRITHANURAMBORA  [SRIBODBOR BORA PETGODIC 1 1232 3810 AR
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BB [SRILAKMESWARSAIKIA  |SRI DEHESWAR SAIKIA RERIOAIC 114 1253 28-1K-84 ‘B. FORING
69  |SRI LAMBESWAR SAIKIA  [3RI JEMESWAR SAIKIA PERIODIC 114 1256 4B 8. FORING
70 |SRi PULIN CHETIA SRI MEMU CHETIA PERIONIC 125 1231 18-13L FORING
71 ISR PULIN CHETIA SR MEAU CHETIA PERIOOIC 12% 1258 283170 FORING
72 [5R BHASESH MORAN SH) MAGESWAR MORAN PERIOBIC 174 1289 1K-14% FORING
3 [SRI PRAMESWAR MORAN [SR; LEHENG MORAN PERICDIC 2068 1325 283 SHAUTOL
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ANWEXURE - 1
TIRELE: DOOMDDOMA WAUZA: HAPZAN GAON: BAGIIAN
[SL.HO. [NAME OF PATTADAR __|FATHERS/HUSBANDS NAME [TYPE OF PATTAIPATTA NO.[DAG NO. |ANEA [B-%:L)|CLASS OF LANO|REMARKS
1 2 3 [} S 6 7 ] 3
1 [WAHAT FAGBANGEHT |KUH NAGBANSHI ANNUAL 140 418 | 89.1K.30L | FORING
2 |MAHAT MAGBANGEHI __ |KUH NAGBANSH) ANHUAL 145 a7 | 1BAK-13L | FORNG
3 |5Ri EYUWA NAGBANGSHL IMGTI NAGBANGSHI ANNUAL 7 419 | 1218 | FORING
4 |57 ETUWA URANG LUTHUR URANG ANTUAL B 370 | 18-3¢-4L BARI
1. SA1 FAROR MORAN
1 - EQR!NG
5 o vas moran HATKULA MORAN AeMIAL £ sar | 1s3en PG
1. SAT DASARATH
GHATOWAR o . . . e
§ b o nansncui PEROHIC 27 313 | 2BaksL | swacmAu
GHATCWAR REXGTAI GHATCW AR
1. SAILOL| CFHANDRA
7 |BaRUAH PERIODIL 2 34 | 16821 BAR!
2. SR GOJEN BARUAH LATE ANDESWAR BARUAR |
!
2 .
g [LSPUNILDNAR BARUAN |LATE HLMAAKANTA P— . st | st | & oo
2. SR GUNDHAR BARUAR |PRITORAM BARUAH
1 SATLAUT CRANDRA
] BARUAH PFERONC 2 117 18-2X%.41L FORING
7. S8 GOJEN BARUAH  |AMOESWAR SARUAM
1. SRY LAXHIA ROIAS
Rayss o 3
e 2 iyl PERIODIC 14 e | 1macaz | rorse
3. SRI KANMURAR KQIRI_|SAINA KOIRH
1. SRi LAKHIA KGRI , ‘
U i e BERIOTIC 14 399 | esoxst | LamITAU
3. SRI KANMUKAR KO |SAitiA XOIR)
SMTI, BRUGESWAR! =
I iy e PERIODIC o i | moxn | FoRmG
1. SRI DASARATH
GHATOWAR
B B o madsans PERIOBIC 27 312 | 9Bakist | # FoORiNG
GHATOWAR RENGTAS GHATOWAR
e ; : FON
14 ont piaval CHaONA Das [EARTIK CHARDRA DRS FERRIEG £ mT || AROKSL Lpe
131 i
i SR BHIMAKANTA GAGO! |ADHAN a0 ARNUAL 135 328 168-0%-120 LAHITALI
1. SR FAPOR MORAN . . ,
‘ wp i | roms
15 | vas monan HATEULA MORAN AL - i RS
a7 ] FOANG
L | S—— ANNUAL 9 4 180%-16L
18 |SRI BAPI CHUTIA STVONA CUTIA PERIODIC 208 429 | 18000l AR
19 |SE! BAR CHUTA SOHA CUTIA PLRIODIC 206 431 | 3BCGIOL | FORNG
1. SRI LAKHIA KOIRY )
332 3B8-0K-3L LANITAL!
D 1) SRICHUNULAL KO RERS 8
3. SAJ KANMUXAR KOIR! [SAINA KOIRI
ANNUA 3 azs | 284aK0L FORING
21 |oRl ETUWA HAGBANGEH! |LAGU NAGBANGSHI -
2 (LSREARCHIIR SINONRCUTIA pewooic | 208 | a0 | 1B2KsL | FORING
2 OIL ND#A LTD. DULIAN
23 |57 DHARESH MORAN _ |SUNGBAR MOBAN PERIODIC 04 a8 | eoan19L | FORMG
8 azs | 282K8L BAR
2 opi MAGESWAR MORAN |LEHENG MOBAN s
1. SR THULA MGRAN
25 2. SRI BLADRESWAR FERIOTIC 193 438 49-2K-91 FORING
MORAN LOTUMOL MORAN
26 LR MIATCHETIA LATE TiP CHETIA PERIODIC — <2a I Baakao —
7. OIL INDIA LTD. TRULAIAN PERIOOIC
27 |5 DHULA MORAN LUKUMPAR MORAN PERIOTIC 145 437 | 2B-2%-6L FORING
ANNLAL 133 808 105-0K-9T FORING
B oo oimBESWAR MORAN |MOxHBAR MORAN
' “|P
af
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1. SR| DIMBEYWAR
MORAN

118-1K-1H

EORING

29 [2. SR BUBUL MORAN PERIQDC 46 504
3. S MOG MORAN
4. 5R! LEU MORAN
5. SAI PADESWAR MORAN
6. SRI ADESWAR MCRAN |MOKNBAR MORAN
30 SR MAGHA BHUYAN CHUTIA BHUYAN ANNUAL 152 514 | 3B.4K-100 FOR MG
31 Jsw cussmeswan MORAN |MoxiBAR MoRAN P | Sk f IRl § FORWE
1 SREROOL MOAAH
32 |2 SRI PHANIDHAR ANNUAL 70 S0 2B.4K-BL FORING
MORAN
3. SHI MILESWAR MORAN [DAUK MORAN
33 521 LAKHESWAR MORAN |RUPABAR MORAN ANRHUAL 178 494 38-1K-18L EOANG
M CODESWAR MORAN BHEKE HAZARIEA PERIQDIC 156 492 78-3K-7L B. FORING
35 521 BATEK MIRAN SR NOBOR MOAAN PEMODIC 121 522 53-3%-5L FORING
1 SRITHULA MOAAN
2. SRI BHADRESWAR ]
36 MORAN PERODC 159 481 | 28-3k13L FORING
3. SRI MANGLA MOAAK  [LUTUME MORAN
37 |5R MANGAL KISHAN AGAL KISHAN AHNIAL 157 463 18.4£-9 FORING
L SR MANGLA MCRAN
2, SR THULA MORAN
3. SR1 QHADRESWAR , s
1 MORAN Y PER\ODIC 138 460 48-3K-4L 3. FORING
4. SR MANESWAR
MORAN LATE BEDEL MOBAN
1. SAF MANGLA MORANM
2. SR THULA MORAN
3. SA! BHADRESWAR i -
39 LADRAN e T YO ANNUAL 116 455 18-3K-12¢ FORING
4. S MARESWAR
MORAN LATE BEDEL MCRAN
1. SR MEHENG MORAN
2, 381 MAWAT MORAN
3, 531 BUIN MORAN LATE BHELOW MORAR
4, SRI DHANESWAR
4 |MORAN ANNUAL 128 184 38-0K-19L FORING
5. SRI PANIRAY MIORAN
6. SR} MOLOYA MORAN
7. SR1 LOPHOW MORAN  [LATE PENOW MORAN
|B. SRI HEHGORA MORAN [LATE BHOLOW MCRAN
41 |SRi LUTKUP MORAN PARDU MORAN ANNUAL 177 468 18-7%-13L FORING
42 [SRILOFQK MOAAN TULAN MORAN PERIODIC 125 432 S8.1K-0L BRI
43 [SRI NAREN MORAN TULEN MORAN FPERICDIC 127 450 16-1%-7L FORING
1. 5#| TOKOW MCRAN
2. SA1 LABMOT MORAN | LATE HEMANTA MORAN
s 2SR UBHAT MORAN PERIODIC 2 579 28 1581 8. FORING
4. SRt MILESWAR MORAN
S. SR1 BIRESWAR MORAN
6 SR PUBHESWAR
MORAN LATE GAKIN MORAN
7. SPI NANDGE MOAAN FOY SACRAN
45 SRI AHUME MORAN BALL MORAN PERIQOIC 139 454 BB3-0K-0 FORING
46 |SRI THULUK MORAN SR HARLTBAR MORAN PERIODIC 25 485 18-3K-10L | B, qum
47 |SAI ANIYAI MORAN HALI MORAN ANRUAL S 483 18-0k-17L | B FO®ING
1. 5RI DHANESWAR
MORAN ,
48 |2 5RIJUNA MORAN LATE BIHUWA PERIODIC 10 470 1B-4K-3¢ B. FORING
3. UMACENTA MORAN
BARUAH BHOLOK MORAN
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A0 |SAI JUNABAR MORAN | BINLRAM MORAN PERODIC 175 w71 | 181K 2L FORING
S0 |SRIJUNABAR WORAN | BIHURAM MORAN PERIDOIC 175 472 | 180K-1EL | FORING
51 SRE-PILIYA MORAN LATE LLIFUX MO#AN RERIQDIC 64 473 5B-3K-13L RAR|
52 |SRI ALIYA MORAN LATE LUFUK MORAM PERQDHC 84 474 | 20-0%-281 | SHMALTAL
53 [SRIJORADHAN MCRAN | LEMEHG MGRAN PERIQOI 305 475 | 18-1%.15L | 8. FCRING
1. 531 PENDW MOAAN G0N MORAN
T, SRT ROKNESWAR » 1K
54 MORAN PERIQIONC 52 476 05-1K-31 BARI
3. SRI PHUKAN MOBAN  [$40NPUR MOAAN
L SRIBHUTLK MORAN
2. SRI BAUL MORAR .
hy] 3 S21 LOBMIT MORAN PHEPUR MORAM PERIOTIC 41 479 4B-3K-14L B, FORING
4. SRI NAGEN MORAN | BISINA MORAN
56 |5A1 JONADHAN MOTAN | LEHENG MORAN PERIODIC 63 381 | 2845151 | B FORNG
57 |SAI SAHARAI KAMDA GOR MOHAN KANDA PEAIODK 13 308 | 12B4K-BL | B. FORING
1. SHI ABANIKANTA
GOHMN
3. SMTL KETEK GOHAM | BiABAR GOHAIN
58 [3. SRIHARARGYOTI PEROMC 83 40 | 12818 348
GOMAIN
4. SR GOLAP JYCTI
GONALN BIRBAR GOHAIN
59 |SRILAKK! MGAAN BALL WORAN PEROTC 140 1213 | 283K13. | FCRING
ol N W— FERIODIC 177 1226 | 88-0%4L BAR
51 |RATIAR NECG MEVTHIA FERIODIC 178 1299 | 38210 | B FORING
€1 |5AI SUREN KEQG PABEN PERIONIC 201 1320 | 08 4K-17L BAR
63 |SRAI DIGANTA MOBAN | DIMBESWAR MORAR PEATODIC Ft) 1323 | 18-3%-13L BAR|

— 12
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ARNEXORE BEVIE
| APPENDIX F
- A . kv
GOVT OF ASSAM
OFFICE OF THE CIRCLE OFFICER:::DOOMDOOMA REVENUE CIRCLE
DOOMDOOMA
No, DRC.16/2015-16/Pt/24 Dated Doomdooma the 14th July 2020
To, ;’«!(;“( ,
The Deputy Commissioner e ""*{ A ' "
Tinsukia. ' R LT
} ' J(n'g'}d) .
Sabe- Sabmission of She finef list of houses damaged due to buming under

Baghjan & Dighaltarang gaon near 5 No. Oil Well due to fire
blos out incident ded 09/06/2020 at Ol leakage site I Baghjan.

Gir,

In inviting a reference to the subject and as per your verbal instruction
over telephone, | have the honour to submit berewith the list house damage
assessment report submitted by SK. Lot Mondols and P.W.D.(Bailding) Division
officials, Tinsukia. They have awessed burnt houses noar the Baghjan Qil fire blow
incident site and on the penmitted bairicade ares in Baghjan and Dighattorang Geon
under the supervision of Magistrate incharge and overall supervision of respected
additdonal Deputy Consissioner, Tinsukiaand sebmitted final list of 11 oos of houses
burmed in Baghjan & Dighaltarang ares near oil fire incideni site after re-verification

Subroitted the report amd re-verification list for favour of kind

Endior- As stated above. Yours Faithfully, 3
(Soft copy of photographs A
Of assessment) }\@ /,@{(
i \;\
Circle Officer
Doosidooma Revenue Clrcle
Dooerdooma
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SUBMISSION OF FINAL LIST OF HOUSE BURNED IN BAGHJAN &
DIGHALTARANG AREA NEAR OIL -PIRE INCIDENT SITE APTHR RE-
VERIFICATION BY THE ASSESSMENT TEAM N

' |
5L.ND, | NAME OF THE AFFECTED FAMILY

| Sri Papui Chutia, S/o: Dineswar Chutia

| St Ritu Moran, 5/0: Lobheswar Mcran

| Sel Horuful Panging, W /o: Arkinda

Sri Deep Saikia, 5/0: Lombheswar Saikia

$rl Amal Saikia, S/0: Sri Lombheswar Saikia
Sri Bikash Saikia, S/0 Amal Saikla i
Sri Sabedev Moran, S/o: Phukan Meoran

Sri Hemanta Moran, (Umi) S/o: Phukan Moran

Sri Lakhindra Moran, S/0: Phukan Moran _

Sri Munu Mura, 5/0: Joy Masi o
Smti, Labanya Saikia, W/o:joynath Saikia
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Item Nos. 03 & 13 Court No. 1

BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI

(By Video Conferencing)

I.A. No. 30/2020
(For modification/recall of order dated 24.6.2020)
IN
Original Application No. 43/2020(EZ)

Bonani Kakkar Applicant(s)
Versus

Oil India Limited & Ors. Respondent(s)
AND

I.A. No. 31/2020
(For modification/recall of order dated 24.6.2020)

IN
Original Application No. 44 /2020(EZ)

Wildlife and Environment
Conservation Organisation Applicant(s)

Versus

Union of India & Ors. Respondent(s)

Date of hearing: 02.07.2020

CORAM: HON’BLE MR. JUSTICE ADARSH KUMAR GOEL, CHAIRPERSON
HON’BLE MR. JUSTICE S. P. WANGDI, JUDICIAL MEMBER
HON’BLE DR. SATYAWAN SINGH GARBYAL, EXPERT MEMBER

Mr. Mukul Rohatgi, Senior Advocate with Mr. Parthive K.
Goswami and Mr. Rahul Pratap, Advocates for OIL — Applicant in IAs -
original respondent in the OAs

Mr. Siddhartha Mitra, Senior Advocate with Ms. Shruti Agarwal,
Advocate — for original applicants — opposite parties in IAs

ORDER

1. This order will dispose of I.A. No. 30/2020 in O.A. No. 43/2020

(EZ) and LA. No. 31/2020 in O.A. No. 44/2020(EZ) as both the
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applications are same for all purposes, seeking modification/recall of
common order passed by this Tribunal on 24.6.2020 in two original

applications filed on same issue.

D The issue pertains to claim for compensation to the victims and to
the environment on account of damage in an incident of oil well blow out
on 27.05.2020 at Baghjan in the Tinsukia DistricIt of Assam and other
consequential events that followed. Case of the applicants is that
Baghjan Oil well set up by the Oil India Limited (OIL) released propane,
methane, propylene and other gases causing damage to bamboo groves,
tea gardens, banana trees and betel nut trees in the area and also spread
into the Dibru-Saikhowa National Park which, according to the
Applicant, records over 40 mammals, 500 species of birds, 104 fish
species, 105 butterfly species and 680 types of plants including a wide
variety of rare orchids. The area harbours tiger, elephant, wild buffalo,
leopard, hoolock gibbo‘n, capped langur, slow loris, Gangetic dolphin,
besides critically endangered bird species such as the Bengal Florican,
White Winged Duck, Greater Adjutant stork, White rumped vulture,
slender billed vulture as well as the rare and endemic Black-breasted
parrotbill. The oil also spilled into the Dibru river causing a film of oil in
the river that passes through the Maguri-Motapung wetlands, an
Important Bird and Biodiversity Area, and along the Dibru Saikhowa
National Park. The Maguri-Motapung Wetland, located less than 10 km
from Dibru-Saikhowa National Park, is a part of the Dibru-Saikhowa
Biosphere Reserve (DSBR) and hosts some of the most vulnerable species
of birds such as Swamp Francolin, Marsh Babbler, Greater Adjutant and
Pallas's Fish-eagle, Red-headed Vulture and White-bellied Heron, and
over 80 species of fish. River Dibru is a tributary of River Lohit which

then forms river Brahmaputra in the lower reaches. Brahmaputra river
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system is also a home to Gangetic dolphins. As a result of the blow-out,
there was also a fire on 09.06.2020. The applicant has also stated that
the blow-out has left behind huge volumes of residue as gas condensate
which is a mixture of chemical compounds that are toxic for land and
vegetation and is a known carcinogen. The blowout is not only hazardous
to the health of the people but also severely affect their livelihood whose
occupation is mainly agriculture, fishing and animal rearing. 1610

families were displaced as a result of the gas leak.

3. This Tribunal, vide order dated 24.06.2020, considered the
material placed on record by the applicants in two cases being OA
43/2020(EZ) and OA 44/2020(EZ) and issued notice. The Tribunal also
constituted an Expert Committee headed by a former Judge of the

Gauhati High Court with seven other members as follows:

1 Hon’ble Mr. Justice B.P. Katakey, Chairman
former Judge of the Gauhati High
Court. A

2  Member Secretary, Central Pollution : Member

Control Board (Online, if travel is
restricted due to Covid-19)

3 A senior expert from Council of : Member
Scientific and Industrial Research
(CSIR)
(Online, if travel is restricted due to
Covid-19)

4  Dr. Sarbeswar Kalita, Professor and Member
Head of the Department of
Environment Science, Guwahati
University

5  Shri. Abhay Kumar Johari, IFS : Member
(retired), Former Member
Biodiversity Board

6  Shri Ajit Hazarika, Ex-Chairman, : Member
ONGCL

7  Member Secretary/Senior
Scientist, Assam State Pollution
Control Board

8 District Magistrate, Tinsukia : Member
District, Assam
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The Committee is also granted liberty to co-opt as member or seek

opinion from any other expert/ experts or institution/institutions

including Wildlife Institute of India (WII), Dehradun, if felt necessary. The

terms of reference on which the Committee is to give a report are:

il.

iii.

iv.

vi.

vii.

viil.

XI.

Xil.

Cause of gas and oil leak;

Extent of loss and damage caused to human life, wildlife,
environment;

Damage and health hazard caused to the public;

Whether any contamination has been caused to water, air
and soil of the area of the oil well and its vicinity;

Extent of contamination of water of the Dibru river due to the
oil spill;

For the purpose of (iv) and (v) above, it may be necessary to
get the air quality monitored and, samples of soil and ground
water of the area as well as the water of river Dibru
downstream of the oil spill tested;

Impact on.the eco sensitive zone of the Dibru-Saikhowa
National Park and Maguri-Motapung Wetland;

Impact on agriculture, Fishery and domestic animals in the
area;

Whether there were any mitigation measure put in place by
OIL to offset the incidents such as the one in question;
Persons responsible for the fire incidents and the cause of
failure to prevent the incident;

Assessment of compensation for the victims and cost of
restitution of the damage caused to property and the
environment;

Preventive and remedial measures;
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xiii. Any other incidental or allied issues.

The Committee is also to dwell on the action taken thus far either by the
Government or by the OIL or by any other agency and the expenditure
incurred towards mitigation. Opportunity is also to be provided to the

Respondent OIL to give its views and submissions.

The Tribunal also directed deposit of an interim amount of Rs. 25 crores
to meet the cost of remediation of the damage to the environment, bio-

diversity, human, wildlife and public health subject to final assessment.

4. We have heard Shri Mukul Rohatgi, learned Senior Counsel
appearing for OIL in support of the applications filed by the OIL for
modification/recall of the order dated 24.06.2020 which have been
opposed by the Original Applicants represented by Shri Mitra, Senior

Advocate.

5. It is submitted by Shri Rohtagi that the order passed by this
Tribunal did not take into account the fact that on the same issue
proceedings have been taken before the Gauhati High Court. The Central
as well as State Governments have ordered enquiries. The Tribunal also
did not take into the fact that the company itself has taken several
measures for rehabilitation of the displaced families by setting up relief
camps and providing food and other facilities. The OIL has also
deposited a sum of Rs. 4.83 crores with the District Magistrate,
Tinsukia District as an interim relief for the affected families as per
directions of the District Magistrate. The OIL has also set apart a
budget of more than Rs. 130 crores towards operation cost in
controlling the blow-out at Baghjan. It has also hired international

experts for remediation for the damage caused on account of the blow-
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out and is undertaking requisite remediation and rehabilitation works.
He submitted that the Committee is unnecessary and so is the direction
to deposit the amount of Rs.25 crore with the District Magistrate as the
OIL is public Sector undertaking committed to compensate the
victims and restitute the environment. It will pay whatever amount
required on its liability being ascertained, apart from voluntary

steps already taken.

6. We do not find any ground for recall of the impugned order but are
inclined to modify it with regard to immediate deposit of Rs.25 crore in
view of the discussion as shall follow. Even though the order was passed
ex-parte, the basis of the order remains even after considering the
present IAs and after hearing learned senior counsel. Incident and
damage remain largely undisputed. The Committee has been asked to
undertake site visit and compile relevant information necessary for
adjudication of the issue falling within the jurisdiction of this Tribunal
under sections 14 and 15 of the NGT Act read with section 20. The
Committee is also to consider the viewpoint of the OIL which would
include steps already taken or planned for rehabilitation of the victims
and restitution of the environment. Other enquiries are not a substitute
for the information sought to be gathered by this Tribunal for exercise of
its jurisdiction which is sui generis as laid down in Bhopal Gas Peedith
Mahila Udyog Sangathan case (2012) 8 SCC 326 and Meghalaya Mining
case, (2019) 8 SCC 177. Other enquiries are perhaps for discharge of
functions of State and Central Govt under different statutes. Proceedings
before High Court may involve several issues while this Tribunal is
mandated by the statute to perform its functions within the four corners
of its jurisdiction. Actions initiated by the company are in discharge of its

duties but the same does not end jurisdiction of this Tribunal. Under
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the law, liability for compensation of occupier undertaking hazardous
activity is absolute in view of MC Mehta v UOI, (1987) 1 SCC 395.
Further, liability of the Occupier as well as concerned the regulatory
authorities of the State and Central govt has to be undergone under the
Manufacture, Storage and Import of Hazardous Chemical Rules, 1989
and the Chemical Accidents (Emergency Planning, Preparedness and
Response) Rules, 1996. In these circumstances, recall of order
constituting Committee to compile all relevant facts and data in a
transparent and fair manner is not called for. Doing so will be failure of
the Tribunal to exercise its jurisdiction. All steps taken by the OIL can
also be looked into by the Committee in the course of its

recommendations.

7. We may refer to a recent order of this Tribunal dealing with
another tragedy on account of toxic gas leak at Vizag being order dated
2.6. 2019 in OA 73/2020 In re: LG Polymer Chemical Plant wherein
similar pleas of a company were rejected. It was observed that safety of
citizens and the environment are of great concern calling for strict
action for failure at all levels and strengthening the regulatory
mechanism. While the State must take action against its erring
authorities for such failure, MoEF&CC must review its monitoring
mechanism, criminal or other administrative issue may be gone into in
any other proceedings, adjudication of liability of the company with
regard to compensation by this Tribunal is not debarred. The Tribunal
direct the State and Central Govts to perform their duties as per 1989
and 1996 Rules and other provisions. Operative part of some of the
directions in the said case is:

“Restoration plan may be prepared by a Committee comprising two

representatives each of MoEF&CC, CPCB and three representatives of
State Government to be named by the Chief Secretary, including the
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District Magistrate, Vishakhapatnam and such other concerned
Departments within two months from today. MoEF&CC will be the
nodal agency for the purpose.

Final quantification of compensation may be assessed by a
Committee comprising representatives of MoEF&CC, CPCB and NEERIL
The said Committee will be at liberty to associate/co-opt any other
expert institution or individual. The Secretary, MoEF&CC may ensure
constitution of such Committee within two weeks from today. The

Committee may give its report within two months thereafter. MoEF&CC
will be the nodal agency for the purpose.

The Chief Secretary, Andhra Pradesh may identify and take
appropriate action against persons responsible for failure of law in
permitting the Company to operate without statutory clearances within
two months and give a report to this Tribunal
The MoEF&CC may also constitute an Expert Committee to
suggest ways and means to revamp monitoring mechanism to
check and prevent violation of environmental norms and preventing any
such recurrence in future in any of the establishments dealing with
hazardous chemicals. A special drive may be initiated in this regard.
An action taken report may be furnished within three months from
today.”
8. We may now consider the prayer for deferment of the direction to
deposit a sum of Rs.25 crore with the Distt. Magistrate to meet the
liability for compensation to the victims and the cost of restoration of the
environment. Shri Rohtagi has stated that some amount has been
deposited with the Distt. Magistrate but, it is not clear whether the
amount has been disbursed or not and what the disbursement plan for
relief to the victims is, apart from shelter and food which are said to have
been provided. The Committee has been requested to suggest the amount
of compensation which will include suggesting disbursement and
restoration plan. The OIL is stated to have set apart more than Rs.25
crore and Shri Rohtagi also categorically assures that OIL being a public
sector undertaking, there will be no difficulty in promptly making
available whatever amount required for discharge of its liability. In view

of this assurance, we defer our direction for deposit of Rs. 25 crore till

the actual amount and its disbursement plan are worked out in the light



of the report of the Committee after considering viewpoint of victims as
well as the OIL. However, adequacy of steps taken by OIL will have to be
looked into by the Committee and then by this Tribunal following due
process of law.

o. Accordingly, the applications including [.A. No. 32/2020 which is
formal stand disposed of in the above terms. The Chief Secretary, Assam
may give action taken report with regard to the liability of the concerned
officers of the State and MoEF&CC may also consider this incident in its
report to be filed in OA 73/2020relating to revamping of regulatory
framework and strategies to ensure that such incidents do not occur to
prevent harm to public health and environment and to ensure further

safety norms and safeguards.

List for further consideration on the date already fixed i.e.

29.07.2020.

A copy of this order be sent to the Chief Secretary, Assam,
Secretary MoEF&CC, Justice Katakey and other members of the

Committee by email.

Adarsh Kumar Goel, CP

S. P. Wangdi, JM

Dr. Satyawan Singh Garbyal, EM
July 2, 2020
I.A. Nos. 30 & 32/2020
In OA 43/2020 with
IA 31/2020 in OA 44/2020
DV
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