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Executive Summary

1. The Baghjan accident took place in a highly ecologically fragile Eastern Brahmaputra
Landscape. The Dibru Saikhowa Biosphere Reserve, zlongside which the blowout took
place, provides habitat for thousands of species including the iconic One-horned
Rhinoceros, the globally threatened bird Bengal Florican and White-winged Wood Duck, a
migration cotridor for elephants, as well as a crucial link and staging grouad for the East and
Central Asian Flyway for migratory birds. The Baghjan accident was not just a fajlure on the
part of OIL in ensuring necessary health, safety and environmental safeguards, but equally
responsible are:

2)

b)

Complete and comprehensive violation of the principles of eco-sensitive zone
notification by Ministry of Environment, Forest and Climate Change, Government of
India, leading to dangerous concentration of oil and gas producing wells in a highly
environmentally sensitive and fragile area of Dibru Saikhowa Biosphere Reserve
Absence of any meaningful baselines and management plans for Maguri Motapung
Wetlands and Dibru Saikhowa National Park, and a lackadaisical approach to’
management of these biodiversity hotspots

Ineffective ecosystem monitoring systems to assess ecosystem health, ard absence of
infrastructure even at the state level to monitor contaminants related with oil and gas
industry

Lack of any mechanism for covering risks to human health, livelihoods and assets located
within the vicinity of oil and gas production areas

Ovetlooking the risks posed by oil and gas industry in disaster risk reduction planning
No investment in capacity development (including site and situation specific Standard
Operating Procedures) for handling the risks of oil and gas production related accidents

2. The blowout accident resulted in severe damage and contamination of the Maguri-Motapung
Wetlands and parts of Dibru-Saikhowa National Park, as is indicated by the foLowing facts
discerned from surveys and assessments carried during February-June 2021:

a)

b)

.d)

The concentration of Poly-Aromatic Hydrocarbons in water, soil and sediments of Lohit,
Dibru and Maguri-Motapung were significantly higher than those reported in other
Indian and global studies on similar accidents. The drastic lowering of Dissolved Oxygen
at many locations of the rivers, streams, Maguri-Motapung and other wetlands, in
combination with high concentration of Poly-Aromatic Hydrocarbons resulted in large-
scale mortality and morbidity of aquatic fauna. Patches of oil still surface in parss of wetland
despite several flood pulses in the landscape.

The blowout caused serious sound pollution, way beyond the set standards, making the
overall environment unsuitable for normal life for prolonged periods, and azfecting
several birds and mammal species.

Vegetation in a large area around Baghjan oil well#5 was sprayed with condensate.
Morbidity and death of livestock, damage to crop fields and grasslands were recorded.
Abnormalities in feeding and behavior patterns of Hollock Gibbons were odserved,
including the unfortunate death of a young one.
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e) Dolphin abundance during declined by 89% in area surrounding Baghjan oil well#5. One
dolphin was found dead in the Maguri-Motapung Wetlands due to poisoning by
condensate.

f) Bird richness declined by 59% in grassland and 85% in wetlands. The counts of migratory
birds in the Maguri-Motapung wetlands is yet to recover to the pre-accident levels.

g) Fish richness declined by 71% and abundance by 81%. Large scale death, ¢xcess mucous

- secretion descaling and bleeding was observed in fishes.

h) Species richness of odonates and lepidopterans declined by 26% and 48% respectively.

i) Herpetofauna loss was significant, 177 carcasses of 4 species were recorded upto 4 km
from the accident site. No evidence of tadpole presence was recorded, in spite of the
incident time being the breeding period of several species of herpetofauna indicate
deaths of neonates.

j) Otchid fowering was severely delayed.

k) Fishers of the area reported a 70 - 80% decline in fish catch from the river and Maguri-
Motapung Wetlands till date, severely impacting livelihoods.

The Baghjan accident poses two fundamental challenges for ecological restoration. Firstly,
the concentration of environmental contaminants released by the blowout need to be
brought to the levels which are safe for biota as well as communities dependent on the
ecosystem. The interventions require taking into account the lack of baseline data on
ecological communities present within the Dibru-Saikhowa Biosphere Reserve, especially
those within the aquatic environs on Maguri-Motapung Wetlands, and the likely response to
restoration. Secondly, the damage to ecosystem components and processes (such as death
and injury to species, disturbance to habitats, altered migration pathways) need to be
restored, which are likely to ake a much longer time frame. Various studies on insects, herpeto-
Jfanna, fish, birds and mammals indicated it will take 2 to 21 years for species population to recover from
losses due to condensate impact.

The condensate from Baghjan well #5 spread in a 2 km radius, and contaminated the
surrounding environment. Less than 2% of this area has been remediated, without systematic
site characterization, and with focus largely on soil dimensions. The ongoing remediation
sites are unp=ctected and not-demarcated, posing severe health and environmental hazards.
Following recommendations are made for restoration of the accident site and its
surroundings:

a) Restoration needs to be guided by a Conceptual Site Model indicating the area of
influence of the contaminant, and the relationship between contaminant source,
pathways, and receptors. The model should be updated with new information from site
monitoring.

by All enabling works like topographic survey, site characterization, waste and debris
segregation and removal, installation of groundwater monitoring wells etc. pnor toany
remediation works need to be completed by OIL. = ¢ :

¢) OIL needs to pursue a risk-based ciean-up approach adopting best avaﬂable remediation
technologies (biopiling, landfarming, volatilization and other non-invasive methods to
remove LNAPLSs, tree based phytoremediation combined with nature based methods
etc.) to bring down the level of contaminants in all contaminated mediums. OIL and
Pollution Control Board, Assam may conduct bench scale, field trials of various
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d)

remediation technologies options,tisk assessments, operability studies, cost-benefit and
sustainability analysis before designing the remediation strategy .

It is recommended that OIL engages with national regulators and other stakeholders as
early as possible in the process of site investigation and development of remediation
strategies. Participatory approaches, with specific emphasis on community involvement
should be ensured via a digital collaboration platfqrm with all restoration related data.

In cases where remediation is not feasible or where the polluted area has high ecological
or scientific value, OIL must determine the best site management and adaptation strategy
to mitigate the risk to public health and the environment viz. monitored natural
attenuation or exclusion.

Afforestation needs to be taken up in the area of influence (soon after remediation of the
contaminated mediums), using native species, in consultation and participation of local
communities.

An office of ‘Contaminated site remediation and technology innovation’ under PCBA
may be established by the Government of Assam. The Office may be entrusted with the
responsibility of management of the hazardous waste sites as per CPCB Guidelines to
protect the environment and the health of the public at large.

Ecological restoration of DSBR should be targeted at assisting the recovery of the ecosystem
that has been degraded and damaged by the Baghjan accident (while injury has been
established, extent and pathways need to be further investigated through systematic studies).
At the same time, abundant caution is advised prior to venturing into physical interventions
for ecological restoration given the high ecological fragility of the Dibru Saikhowa Biosphere
Reserve. The Committee therefore recommends:

2)

b)

Systematic studies and monitoring to determine the current level of contamination within
various components of the wetland and terrestrial area (water, sediment, vegetation).

Assessing the ecological restoration baseline (by involving expert agencies and with full
stakeholder engagement) which would be tasked with: (a) Systematically defining a
‘reference ecosystem condition’ which would serve as a guide for ecological restoration;
(b) Systematically defining ecological restoration indicators which would serve as a basis
of assessing restoration effectiveness over long term; (c) Identifying restoration options —
with specific focus on nature-based solutions which use native species; (d) Identifying
monitoring indicators for all major ecosystem attributes (physical condition, species
composition, ecosystem function) as well as threats and external exchanges; (¢)
Projecting resource requirement and institutional arrangements to implement restoration
measures.

Constituting 'an ‘ecological restoration steering committee’ which would be tasked with
reviewing and approving an ecological restoration plan, and monitoring the progress of
implementaton. The Committee may be set up under the District Commissioner
(Tinsukia) and have representation of all major stakeholders (such as Pollution Control
Board Assam, OIL, Forests, Fisheries, Tourism, Eco-Development Committee, local
tour operators) and also have external restoration specialists on board.
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d) Undertaking systematic monitoring to ascertain that in multiple use areas the wetlands
products (from buffer zone) are safe for human consumption. In case the studies
determine that any of the wetland products are unsafe for human consumption, its

_harvest should be banned for a peripd as suggested by the study, and the dependent
communites fully compensated for the loss.

¢) Conducting epidemiological studies within the communities living in and around the
DSBR to determine the effect of exposure to contaminants. The studies must take a
long-term view — such as health risks created by carcinogens released by the accident.
Accordingly, a system of comprehensive health insurance for all persons living in the
zone of impact (we may consider all communities residing around the Maguri-Motapung
Wetlands and Dibru Saikhowa National Park, as well as those residing within 5 km radius
of the Baghjan well#5) may be put in place so that the health risks are covered. Similarly,
the livestock may also be insured.

For the gains of restoration to persist over-time, it is essential to put in place effective
management arrangements for Dibru Saikhowa Biosphere Reserve which can ensure that the
full range of biodiversity and ecosystem services of the biosphere resetve are delivered in
perpetuity by limiting and managing impact of human-induced adverse change in the
ecosystem. Within the aegis of Biosphere Reserve planning, following recommendations are
made:

‘a) The management plan of Dibru-Saikhowa National Park needs to be updated taking into
account the diversity of habitats, the interconnectivity of the park with river, wetland
ecosystems, other protected areas and the risks posed by developmental activities such as
oil and gas production. The management may be structured to meet the following
objectives: 1) Secure National Park boundaries, ensuring its connectivity with landscape;
ii) Inventory of biodiversity of DSNP; iif) Maintain and improve habitat quality to
support diversity.; iv) Reduce people’s dependence on resources from National Park by
providing alternatives; v) Provide livelihood opportunities to stakeholders through
engagement in eco-tourism activities; and, vi) Adaptive management.

b) The management of Maguri-Motapung Wetlands should strive to achieve ‘Conservation
and wise use of the wetland ecosystem to sustain and enhance its full range of ecosystem
services and biodiversity’. The purpose is to: 2) manage the wetland complex in entirety
as an ecologically and regulatory harmonized unit; b) maintain and improve the habitats
to sustain biodiversity including migratory waterbirds, as well as ecosystem services such
as buffering against extreme events and support wetland-dependent livelihoods in 2
sustainable manner; and c) develop institutional arrangement at the site, district and state
level to address and manage regu.lator}; and policy-related issues. Management may be
guided by following objectives: i) Maintain naturalness of wetland shoreline; i) Maintain
hvdrological regimes connectivity aligned with key ecosystems processes (such as
maintenance of habitat diversity); i) Maintain and improve habitat quality to support
diverse wetland-dependent species; iv) Maintain non-declining harvest of fishes, aquatic
plants and other species of economic use derived from wetland and its surroundings; v)
Provide livelihood opportunities to stakeholders through engagement in wetland based-
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tourism activities; vi) Maintain compliance with all extant regulation; and, vii) Proactive
stakeholder engagement in wetland management £nabled by Communication, Education,
Participation and Awareness Actions.

The Maguri Motapung Wetlands and its zone of influence must be delineated and notified as
per the provisions of Wetlands (Conservation and Management) Rules, 2017. This
responsibility rests with the Assam State Wetlands Authority.

The District Commissioner may be entrusted with the responsibility of designing the Maguri-
Motapung Management Plan as per the guidance of the National Programme for
Conservation of Aquatic Ecosystems of the MOEFCC, secking support of expert agencies
and with engagement of stakeholders. The Eco-Development Committee may be extensively
consulted to ensure that the views, rights and capacities of local communities are built within
the management plan. The management plan must inter alia define responsibilities of
concerned line departments, research organizations, non-government organizations and
community-based organizations in implementing various activities. Periodic monitoring of
the management plan may be carried out by the Tinsukia District Wetlands Committee
constituted under the aegis of Assam State Wetlands Authority.

The current District Disaster Management Plan of Tinsukia does not ident:fy oil and gas
production related risks in hazards, and ecosystems, such as Maguri Motapung Wetlands and
Dibru Saikhowa National Park as elements of risk reduction. The plan needs to be urgently
updated, with a détailed Hazard-Capacity-Vulnerability-Capacity Assessment being the basis,
and healthy ecosystems considered as an integral part of the disaster resilience building
interventions.

Given the high density of oil and gas operations in Eastern Brahmaputra Landscape, it is
recommended that Standard Operating Procedures specifically for addressing oil and
condensate spills in wetlands, terrestrial systems and ecologically sensitive zreas such as
DSNP is prepared in consultation with experts, and also drawing on international expertise.

Redressing the damage inflicted by Baghjan accident and also putting in place systems and
institutional mechanisms so that the future risks for oil and gas related accidents are
minimized, will require a cost of Rs. 1,196 crores. These include: ) the costs of ecological
restoration of the accident site: Rs. 139 crore; b) ecological restoration of Dibru-Satkhowa
Biosphere Reserve: Rs. 432 crore; and c) addressing livelihood and socioeconomic aspects
related with restoration: Rs. 625 crore. The costs at ) and c) are directly attributed to the
Baghjan accident and may be borne by OIL. The costs related with restoradon of DSBR may
be shared between the Government of Assam (as the ultimate custodian of the ecological
assets with a direct responsibility of upkeep of these) and OIL (as a direct beneficiary of
healthy ecosystems and an important stakeholder in ecosystem management).

ok
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I: Background and Terms of Reference

A “blow-out” took place from Baghjan 5 well (BGN#5) of Oil India limited, Duliajan,
Assam on 27 May 2020. The blow-out was followed by fire and explosion on June 9,
2020. As a consequence of the accident extensive damage and destruction was caused to
parts of Dibru Saikhowa Biosphere Reserve (DSBR). The accident also resulted in
widespread damages to nearby residents’ propetty, croplands and grasslands, and as well
as created health issues among the residents, and death and disease amongst livestock.

2 The Hon’ble Supreme Court of India vide its order dated September 2, 2021 (of Civil
Appeal No. 2201/2021) constituted a five-member Committee with the following terms
of reference':

a) Interim determination of the damages within a period of one month so that a
suitable direction can be issued to M/s Oil India to deposit the amount for
facilitating remedial measures

b) To recommend other remedial measures and suggest suitable final remedial measures
in the course of its eventful report to be submitted in three months

2]

To facilitate the smooth functioning of the Committee, the Hon’ble Supreme Court
directed the Ministry of Environment, Forest and Climate Change (MoEFCC),
Government of India, to depute a nodal officer. MOEFCC subsequently, vide office
order dated September 14, 2021? informed the members of the Committee about the
appointment of the nodal officer from Wildlife Institute of India (WIX), Dehradun, India.
The Committee however, initiated its work immediately on receipt of the order of
Hon’ble Supreme Court.

Forming a part of the Indo-Burma Global Biodiversity Hotspot and the highly
ecologically sensitive Eastern Brahmaputra Landscape, the DSBR (which spans® 765 km®
and encompasses Dibru Saikhowa National Park (DSNP) and Maguri-Motapung
Wetlands (MMW)), is a critical ecological asset securing ecological and economic security

NEN

of the entire region through their wide-ranging ecosystem services and biodiversity values
(Map 1 and 2). Recorded species richness at DSNP include 36 mammals, 11 turtles, 18
lizards, 104 fishes, 23 snakes, 105 butterflies and nearly 500 bird species®. The

1 Extracted from the Supreme Court of India Record of Proceedings dated September 2, 2021 in the matter of Civil
Appeal No. 2201/2021 - placed at Annex 1

2 Copy of MoEFCC order placed at Annex 2
3 Notified on July 28, 1997 with 340 km? as the core area and 425 km? as buffer area (as per Database on Protected
Areas of India accessed at: http:/ /www.wiienvis.nic.in/Database/br_8225.aspx)

4 Management Plan for Dibru Saikhowa Biosphere Reserve (2019-2024) of Forest Department, Government of
Assam
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Brahmaputra River and the DSNP serve as habitats of the Indo-Gangetic Dolphin®. In
winter, the dried up river-bed and the sandbar (locally called Char Chapori) support
grasslands which are excellent habitats for the critically endangered bird Bengal Florican®,
while also serving as a migration route for the elephants in the Dibru-Dangori Elephant
Corridor; and even tigers. This area is identified for Rhino reintroduction in Rhino vision
2021 of Assam’, its crucial patt for elephant conservation, Bengal florican and white
winged wood duck was reported from this area and need appropriate management to
bring back these species which are highly endangered. This area also forms 2 crucial link
and staging ground for the East and Central Asian Flyway identified for migratory bird
species.

5 Located to the south of the DSNP (and within the DSBR), the MMW spans® 15 km?
constituting a mosaic of shallow marshes and swamps, intermittently inundated areas,
wet grasslands and drainage channels. The presence of up to 57 macrophyte, 23 aquatic
insects, 84 fish, 26 mollusc, and 118 bird species have been recorded here’, several of
which have high conservation value nationally and globally. MMW has been enlisted as
an Important Bird Area on account of its significance in sustaining the avian diversity of
the landscape. The fish, plant and fodder resources and opportunities for recreation and
tourism from the wetland sustain livelihoods of at least ten adjoining villages of about
fifteen thousand people, besides being an important cultural icon of the region. The
flood buffering, water purification and groundwater recharging capacity make MMW a
critical natural asset for the entire landscape.

The region around DSBR is a hotspot of oil and gas production in Assam. In the

Baghijan area alone, 31 wells have been drilled for hydrocarbon exploitation by Oil India,
of which about 19 wells ate in production® as on date. Around 8 wells are located within
the 2 km boundary of the National Park (Map 3). Oil & Gas exploratic;n and production
activities are increasing in this area to augment oil and gas production in the country and

5 Wakid, Abdul. “Status and Distribution of the Endangered Gangetic Dolphin (Platanista Gangetica Guangetica) in
the Brahmaputra River within India in 2005.” Current Science 97, no. 8 (2009): 1143-51.
http:/ /www jstor.org/stable/24111956.

6 Rahmani, AR., Islam, M.Z. and Kasambe, R.M., 2016. Important bird and biodiversity areas in India: Priority
sites for conservation (Revised and updated). Bombay Natural History Society, Indian Bird Conservation
Network, Royal Society for the Protection of Birds and BirdLife International (UK}, 1992.

7 Indian Rhino Vision 2020 — Department of Forests and Environment, Government of Assam accessed at
https:// wwiin.awsassets.panda.otg/downloads/ indjan_rhino_vision_ZOZO.pdf

8 Computed from interpretation of Sentinel 2 Satellite Image of September 20, 2020 (Refer Map 5 in Chapter 5 of

this Report ) -

® As per Maguri Motapung Management Plan 2018-2022 prepared by the Office of Divisional Commissioner, N1 b
Tinsukia £ heys,
10 Information provided by OIL India vide their email dated December 6, 2021 in response to the data request by 12 List ¢

the Committee. OIL informed that the lease has been granted for an area of 71.5 km?2
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thereby a step towards reducing import dependency. There is an overall policy thrust to
increase the share of natural gas (cleaner fuel) in‘thte country’s energy mix'".

The Committee took-up the assigned job following the Hon’ble Supreme Court order,
and as directed by court it had submitted an interim report in sealed cover to the
Registrar (Judicial), Supreme Court of India on October 20, 2021.

The current report forms the final report of the Committee, addressing the
aforementioned terms of reference to the best of its abiliies. The Committee met as

many as 33 times to address the terms of reference assigned'.

11 India Hydrocarbon Vision — 2025 of the Government of India, accessible at
http:/ /petroleum.nic.in/sites/default/files /vision.pdf
12 List of meetings at Annex 3.
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Map 2: Drainage pattern in Dibrn Saikhowa National Park (Map based on interpretation of Sentinel 2 Satellite Image of September 20, 2020)
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Approach and Method
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The overall approach of the Committee is guided by the ‘do no harm’ principle. In the

context of Baghjan, this principle implies that the ecological restoration interventions and

pathways should avoid exposing people and ecosystems to additional risks, while also
taking into account the broader context and mitigate potential negative effects on the

social fabric, the economy and the environment.

The generic framework of enquiry adopted by the Committee for assessing the
environmental damage and recommending restoration measures is presented in Fig. 1:

1789

Accumnulation In Biological Systems

Figure 1. Framework for Damage Assessment and Restoration planning

The Committee did not commission any new assessment or sample investigation, rather
depended on the interpretation of the existing studies which provide the required
baseline for determining environmental damages. Given the short ime frame, the
Committee felt that these investigations would not be fit for purpose, and were highly
likely to have limited replicability and comparability. It may be prudent to invest
resources in systematic sampling guided by the needs of designing and monitoring the
effectiveness of ecological restoration. Such sampling designs are to be prepared as part
of the assessments recommended to precede restoration and management interventions
discussed in the subsequent sections of the report. The Committee used the following
datasets for framing the restoration plan:

a.  Data on contaminants and pathways reported in various studies carried out during

11
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and after the Baghjan blowout”” " ¢”
b.  Ecological data and observations from DSBR
c.  Photographs and other direct observations of damages as reported in various
studies and reports. Photos taken during the Joint public-private participatory
survey conducted by the office of Deputy Commissioner, Tinsukia in Nov,2021
d.  Audio-visuals of the accident site'*
Direct observations from two field visits held during 7-11 October and 15-18

November 2021
f. Stakeholder consultation meetings®.

g Sl ] st e
Figure 2: Meeting of the Committee with OIL. and its remediation contractor, PCBA, DC (1 insukia) in the
conference hail of Deputy Commissioner, Tinsukia on Oct 8, 2021

b

13 Tist of studies consulted is placed at Annex 4.

14 Documentary - Inside the Burning (accessed at hitrps:/ /www youtube.com/ watchzy=h133ExX8x 7w Movie - Ofl’s
Inferno accessed at heps:// www.youmbe.com;’ watch?v=WLyiZGMdO0SY)

15 List of stakeholder mesting is at Annex 5

12
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g Figure 3: Hybrid (virtnal and in-person) meeting of the Compmittee with OIL. and iis remediation contracior, PCBA, DC

(Tinsukia) in Dibrugarh on Oct 9, 2021

I
Ff

Figure 4: Committee at BGN#S accident site on O 8 ,20l27
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Figure 6:: Committee visit Yo the Maguri Motapung Wetland on Oct 8, 2021

Figure 7: Stakeholder consultation at Chai Seed Resorts, Tinsukia on Nov 16, 2021
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Figure 8: Committee interacting with Head of Dadbia 1 Tillage at Ferest Range Office near Guijan Ghat, Tinsukia on
Nov 77, 2021
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Figure 9: Consultation with subject-matter experts at Forest Department Head Quarter, Aranya Bbawan, Guwabati on
Nov 19, 2021
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Figure 10: Soil profile photographs received from OIL. on Dec 4, 2021 based on soil sampling on Nov 30-Dec 3, 2021.
Soil probes were injected to depth upto 25 emr and visually contaminated soil were encountered at depths of 7 cm

to 13 em

Contaminated Sail at top layer

Clean Soil in bottom of pit
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wsultation with fishers and small tea growers of Motapung 1 “illage on Nov 17, 2021

Figure 11: Stakeholder co
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Figure 12: A hand drawn sketch of Maguri-Motapung Wetlands by EDC in the meeting of Nor

17, 2021
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The Committee has based its ecological restoration approach on the international
principles and standards for the practice of ecological restoration'® Highlighting the role
of ecolegical restoration in connecting social, community, productivity, and sustainability
goals, these Standards provide recommended performance measures for restorative
activides for industries, communities, and governments. These Standards also provide a
list of practices and actions that guide practiioners in planning, implementation, and
monitoring activities. These also include discussion on appropriate approaches to site
assessment and identification of reference ecosystems, different restoration approaches
including natural regeneration, consideration of genetic diversity under climate change,
and the role of ecological restoration in global restoration initiatives.

The Baghjan accident poses two fundamental challenges for ecological restoration.
Firstly, the concentration of environmental contaminants released by the blowout need
to be brought to the levels which are safe for biota as well as communities dependent on
the ecosystem. However, there is considerable uncertainty on ecological communities
present within the DSBR, especially those within the aquatic environs on MMW, and the
likely response to restoraton interventions. Secondly, the damage to ecosystem
components and processes (such as death and injury to species, disturbance to habitats,
altered niigration pathways) need to be restored, which are likely to Zake a much longer
&me frame. The Committee therefore has taken 2 long-term view of the restoration
challenge (while also indicating priority steps to be taken for the same), and also delved
into ecosystem management aspects, required to sustain the benefits of restoration.

DSNP and MMW are complex social-ecological systems. Human societies living in and

around this region are embedded within the ecological and biophysical processes taking
place within the DSBR, MMW with Brahmaputra River and its network which provides
the overarching hydrological and ecological connectivity. The Committee has therefore

taken a landscape lens, recognizing the connectivity between these ecosystems, and with
human species and production systems which are interlinked and embedded within.

The above-mentioned principles also recommend that for the gains of ecological
restoration to persist over time, it is essential to put in place effective management
arrangements which can secure that the full range of biodiversity and ecosystem services
of these ecosystems ate delivered in perpetuity by limiting and managing impact of
human-induced adverse change in the ecosystem. The Committee has therefore also

16 Gann, G.D., McDonald, T., Walder, B., Aronson, J., Nelson, C.R,, Jonsom, ., Hallett, ].G., Eisenberg, C.,
Guariguata, M.R., Liu, J., Hua, F., Echeverria, C., Gonzales, E., Shaw, N., Decleer, K. and Dixon, K. (2019),
International principles and standards for the practice of ecological restoradon. Second edition. Restor Ecol, 27:
$1-546. hatps://doi.org/10.1111/rec.13035
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strived to propose a management framewotk for DSBR (DSNP and MMW).

#
7!

In order to support planning for ecological restoration, the Committee sougat expert
services to map the Eastern Brahmaputra landscape, wherein the subject ecosystems
(DSNP and MMW)) and oil and gas exploration and production facilities ate located.
These maps also enable understanding of the habitat quality and diversity, and the
ongoing anthropogenic drivers of adverse change in these ecosystems. All such maps and

statistics have been included in their respective sections.

The Committee also conducted extensive interviews and review of documer.tation of
various stakeholders related with ecosystem management and Oil and Gas operations.
These included review of management plans, SoP, monitoring records and procedures.

Ecosystems are inherently complex, wherein ‘surprise” rather than ‘predictakility’ is the
norm. Not all effects of contaminants or damage to ecosystem processes are observable
within a short time period. The Committee has therefore been guided by a ‘precautionary
approach’ drawing from experiences of members, experts from related disciplines, and

published information on similar incidents.

Evidently, OIL faced a similar situation due to blowout at Dikom, Dibrugarh district in
2005"7, wherein hundreds of families had to flee from the Dikom tea gardens and
adjoining villages, and it took nearly twenty days to douse the fire. The Committee
deemed fit to visit the site to assess the degree of restoration done and stancards adhered
to. The visit was done on November 16, 2021. As per information provided by officials
of OIL, the site around the blowout well was bioremediated over a period of time and
contaminants reduced below their threshold limits. Presently, a major part of the site has
been converted into a water treatment plant of capacity 1500 KLD (Kilo Liter per day).
The treated water is pumped to the oil production well / site for reinjection in the oil
reservoir to enhance oil production. Another part of the blowout site has been utilized
for putting up 2 sludge recycling plant. On the day of visit, the sludge recycling plant was
not operational, and no sludge was found in the sludge bioremediation pond. The site
visit and interactions with the staff put OIL in a poor light in terms of complying with
the environment safeguards. Additionally, the Committee visited another abandoned well
site at Talap, Tinsukia where OIL along with NERIST have developed 2 rehabilitated
plot with native plant species post-bioremediation.

'S Maji, S. Chakraborty, Y.R. Singh and P.K. Paul (2012). Surveillance over a Blowout Region using NRMS

tepeatability : A case Study from Dikom Field in Upper Assam Basin. Accessed from
https:/ /www.spgindia.org/spg_2012/spgp248.pdf
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Thz Committee reviewed the management plans, Standard Operating Procedure (SoP)
and monitoring systems to assess their adequacy to mitigate and contain risks.
Recommendations have been made to strengthen these systems.

Ths overall costs of ecological restoration have incorporated the following elements:
a)  Ecological restoration of Baghjan Blowout Site
b)  Ecological restoration of MMW and DSNP, including:
a. Preparing management plans and SoP
b. Managing DSNP and MMW to ensure that the gains of restoration
persist
c. Establishing a monitoring system to be able to assess efficacy and
efficiency of suggested restoration and management measures
¢)  Addressing community health and livelihoods aspects linked with ecological

restoration and managcment

)

The Committee clarifies that the costs indicated herein are not an imputation of
ecoromic value of damages. The ecological assets and livelihoods at risk are ‘priceless’ —
and it is the fundamental duty of the State to protect these assets as pet the provisions
laid down under Article 48-A of the Constitution of India, and the doctrine of public

trust.

During the course of assessment of environmental damages, the Committee recognized
several lapses in environmental clearance procedures, environmental management
planning, monitoring systems, disaster management and others. Recommendations on
these aspects have also been made with an intent that addressing these might be crucial

in averting such disasters in future.
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An overview of findings of studies and
committees on Baghjan Accident

3.1 Technical reports and studies commissioned after Baghjan accident

A number of assessments and studies'® have been conducted to ascertain the cause of the
accident and its effect on the surrounding environment. These studies were mostly
sponsored either by OIL or Govt. of Assam. Various committees constituted for the
purpose of investigation submitted their investigation / study reports to ~he concerned
authorities. Details of some of the reports are described briefly in the chzpter.

A Committee of Experts, under the chairmanship of Justice B.P. Katakey, was
constituted by the Hon'ble National Green Tribunal, Principal Bench, New Delhi in the
matter of O.A. No. 43 of 2020 (EZ) and O.A. No. 44/2020(EZ) vide order dated July 2,
2020. The Committee’s mandate was to investigate the cause of gas & oil leak, extent of
loss and damage caused to human life, wildlife and environment, contamination of air,
water and soil of the area of well and its vicinity etc. Based on the preliminary
assessment, the committee submitted its report detailing its preliminary findings, on
BGN#5 blowout and subsequent explosion / fire which led to extensive damage to both
the publicly owned resources including the MMW, DSNP, the eco-sensitive zone
includi'ng the water bodies, air, wildlife and the natural resources surrounding it.
Additionally, the Committee tried to assess harm and damage to privately owned
property of the survivors in the affected villages. The Committee recommended some
interim measures including compensation for the affected families and individuals. For
Restoration of DSNP and MMW, the Committee felt that it is necessary to set up a
multidisciplinary team comprising of community members along with expetts on wetland
ecology, hydrology, fisheries, water birds’ specialists and others who wil formulate a
restoration plan for the DSNP and MMW. The said report also consists of attachments /
annexures e.g. reports of Wildlife Institute of India (WII), show-cause notices, reports of
district administration, list of affected families etc.

Another report which is in quite detail is of Mr. M.K. Yadav, IFS, Additional Principal
Chief Conservator of Forest (Wild Life) & Chief Wildlife Warden; One man Committee
constituted by Govt. of Assam (OMCR). The report is produced in 3 volumes. Volume 1
of the said report is in two parts (Part I &II). Part I details OIL's Baghjan ail field, oil
and gas production in India, Laws and policies. Part IT covers blowout at BGN#5;
details on flame temperature, height, acoustic power, chemical composition of natural
gas and condensate and their chemical characteristics, atmospheric pollution, noise
pollution and vibrations, thermal pollution, soil and water pollution, assessment of

18 List at Annex 4
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biodiversity less, assessment and impact on avifauna, dolphins and other mammals,
fishes, herpetofauna, arthropods, impact of blowout on local population, livestock, crops
and on other properties. Losses / damages (countable and uncountable) are detailed in
the end along with conclusions drawn. Volume 2 of the report is the compilation of all
the secondary material upon which Volume 1 is based. Volume 3 consists of public
hearing notices, letters issued from One-man Committee, replies received, reports
submitted by DFOs, OIL and annexures.

Z Most of the committees recommended that a comprehensive impact assessment should

be carried our after the fire extinguishment to establish actual ground situation. A
detailed discussion of damage assessment from the Baghjan accident is presented in

Chapter 5 of the report. . | g
3.2 An appraisal of information made available to the Committee by OIL

g} OIL has made certain information available to the Committee appraising various steps
taken by it to collect the oil, disperse it, and reduce human exposure and injuries to

natural resources. The Committee’s observations based on such information are as

follows:

2’ No containment measures were taken to avoid the spread of the spilled gas
condensate. This was also confirmed by the OIL and its bio-remediation contractor &
during the interaction on October 10, 2021 at Dibrugarh. However, subsequent :'
email communication with photographic evidence provided by OIL reveals that
there were other contractors who were involved in the immediate response process. ;
The Oil Spill Contingency Plan (OSCP) for onshore operations of OIL, issuedin
2013, and its related implementation and updates appears to be lacking. .

b.  The emphasis of an agency engaged by OIL for improving agricultural productivity !
through application of chemical fertilizers and pesticides is misplaced in the context :
of soil contamination by condensate affecting directly the crop quality. The post :
blowout situation is not the problem of productivity only but the chances of
contamination of the soil and groundwater. No attempt was made to trace the
Contaminants of Concern (CoC) in any part of the affected landscape by the said
agency.

c.  Based on the interpretation of the-study of selective reports, OIL Initiated recovery ,

" and bio-remediation work on some selected contaminated land and water sites in '
the vicinity of blowout i.e., BGN#5. Though a few sites in the affected area(s) have §
been remediated, the main areaina nd around the blowout site still awaits -
bioremediation. The blowout site however has been demarcated with fencing and is
under constant CCTV surveillance since 4pm of December 14, 2021 as informed by
OIL vide email dated December 16, 2021.

19 Re¢
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Restoring the Blowout Site and Adjoining
Areas of Influence

BGN#5, as per the information in writing furnished by OIL is situated over a plot of
land measuring a minimum of 27.55 bighas (about 37,000 m?).”” As per reports submitted
by OIL, 3.8 km? has been the area of influence or the gas condensate spread area. OIL
being the perpetrator, it is their responsibility to ensure that no further damage is caused
to the fragile ecosystem (above and underground), as well as to take immediate steps for

repair of the damage caused.

To support restoration planning , a Conceptual Site Model (CSM) of the BGN#S5 area
and related damage pathway as well as receptors has been developed by the Committee
based on the information furnished by OIL and is shown below (Fig. 12):

SOURCES CONTAMINANTS PATHWAYS RECEPTORS
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Figure 13: Conceptual Site Model

The BGN#5 blowout has been ascribed as one of the biggest on-shore blowout in the
world in terms of the magnitude and complexity’’. The location with limited approach,
the monsoon season, subsequent flood resulting disruption of road communication and
spread of COVID-19 Pandemic during the entire operation posed challenging situations,
however via collaboration with various stakeholders, OIL had overcome most of the
hurdles through commitment, dedication and adaptability in the eventual killing of the

1% Reference of land documents shared by OIL via email dated Oct 12, 2021 is made available in Annex 7
2 OIL Lessons Learned documentation referred to is included within the List at Annex 4
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well albeit environmental concerns.

The blowout at BGN#S5 resulted in contamination of BGN #5 site area referred above,
Jand, surface water, wetland, vegetation and animals with the condensate from natural gas
release. Petroleum or crude oil including gas condensate have toxicity which is harmful
for living beings etc as per the Material Safety Data Sheet (MSDS).”

E)
| ]

)

‘d

The landscape of BGN#5 consists of Protected Area (PA), wetlands, human
settlements, homestead gardens, small and big tea gardens, agricultural land and grassland
etc. Study conducted by OIL revealed that 0.72 km? area was affected due to spread of
fire and 3.8 km? area was affected due to spread of condensate from the blowout. The
post blowout period study carried out by OIL in Dec 2020, joint public private survey by
District Commissioner officials in Nov 2021 and site visit by the present committee
members in Oct and Nov 2021 in the above-mentioned affected area along with review
of satellite date that there is an estimated 70,000 tonnes organic carbon currently in the
soil of 3.8 km? area around BGN#5 and an estimated 90,000 tonnes could exist if the
soil is testored.”? Further, a review of tree cover potential > and historical tree cover loss

24 was carried out.

34, OIL issued a work order® to a contractor on August 19, 2020 for bio-remediation of
contaminated land and water areas. After submission of an interim report by the
Committee in the Hon'ble Supreme Court of India suggesting some interim measures,
the OIL has issued additional work orders on Nov 29, 2021 for bioremediation as well as
environmental monitoring of the area of influence:®

)
N

The Committee made the following observations during site visits the last being on Nov
18, 2021 along with the representatives of the District Civil and Police Administration,
Tinsukia; Environment and Forest Department, Government of Assam; Pollution
Control Board, Assam (PCBA) and OIL:

a.  The capped well is buried and not visible.

b.  Significant portion of the existing and accessible site is visually contaminated.

21 Microsoft Word - Condensare 15000 Rev.002 drafr.doc (vimlecom) (accessed on Dec 21, 2021)

22 Sanderman, J., Hengl, T. and Fiske, G.J., 2017. Soil carbon debt of 12,000 years of human land use. Proceedings
of the National Academy of Sciences, 114(36), pp.9575-9580

23 Bastin, ].F., Finegold, Y., Garcia, C., Mollicone, D., Rezende, M., Routh, D., Zohner, CM. and Crowther, T.W.,
2019. The global tree restoration potental. Science, 365(6448), pp-76-79

24 Hansen, M. C., Potapov, P. V., Moore, R., Hancher, M., Turubanova, S. A, Tyukavina, A., Thau, D., Stehman,
S.V., Goetz, SJ., Loveland, T.R. & Kommareddy, A. (2013). High-resolution global maps of 21st-century forest
cover change. Science, 342(6160), 850-853

25 Contract 6114478/PDNO/2020 shared with the Committee by OIL

26 Contract 6116828 shared with the Committee by OIL
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The area around the well has been roughly dressed up and fenced as on Nov 16,
2021. K

Significant quantities of hazardous wastes like asbestos pieces were found lying in
the area adjacent to the blowout site which has recendy been cordoned-off.
Backfilling of effluent pits and contaminated material with mixture of construction
debris, burnt vegetation and asbestos were observed in and around the blowout
area. These sites need to be characterized and remediated.

The site has pits closer to the well which are filled with brackish water, suggesting
water contaminated with oil.

Remediation sites (ongoing as well as completed) outside BGN#5 were without
any sign board nor any enclosures to prevent harvest of possible contaminated
biomass. People and cattle herds were moving around freely. Substantive grazing

was also noticed.

In discussions with OIL’s bio-remediation contractor during Oct, 2021, the Committee
learnt that the bio-remediation had been limited to some (very small area mostly under
private ownership) and not been implemented in the BGN#5 accident site as observed
during the 1st visit (October 8-9) and even in the 2nd visit (November 15-18) and in
wetland areas such as MMW and the drilling pad area and there is also a lack of clarity on
the way forward. The contractor informed the Committee that some quantity of
condensate/ oil was skimmed only from some part of a stagnant water body. A review of
the authorized clean-up report signed by OIL and the bio-remediation contractor has

several weaknesses, key being:

a.

Underestimation of volume of contaminated material. Hazardous material is still
observed around BGN#5 Area at the time of writing this report. Refer Table 1
for few observations in and around BGN#5 as on Nov 15, 2021 when the
committee visited the site for the second time, and subsequently in December
2021

Inadequate site characterization and baseline assessment (inadequate sampling, no
defined sampling strategy, incomplete field logs etc.). The site owner has shared
on December 4, 2021 field logs related to a few soil, water, plant and fish samples
collected by OIL’s contractor in November and December, 2021

Report does not include the Conceptual Site Model (CSM) or 2 model describing
the geohydrology and geographical distribution of the contaminants

Report does not include a delineation of the contaminants still present at the site.
Assessment of pathways, exposure, impacts and contamination, site classification
is not reported

Screening and Response Levels are not cleatly stated for all media tested

No mentioning of waste or rubble encountered during sampling

27
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h. Site-specific remedial objectives for gpntarxﬁnated soils and/or groundwater and
protection of aquatic environment not established
L Description of the post remediation measures not mentioned

Figure 14: Aerial view of the hazardous waste material, consy
site during the visit of the Committee on Oct 9, 2021

HUCtion rle/m':, radﬂdant pipes 0/71r7/en’ at BGIN#S5 accident
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Figure 15: Aerial view of the BGIN#S5 Site during the Committee's visit on Oct 9, 2021
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Figure 16: Aerial view of the BGIN#S site during the visit of th
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Figure 17: Potentially hazardows waste like asbestos and other deris observed by the Commitiee on the northwestern po
of BGN#S accident site on Nov 18, 2021
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The bio-remediation contractor also admitted fgn-performance of any bio-remediation
or site restoration activities on the blowout site (categorized as Heat Zone in their
report). At the time of writing this report, the committee has been provided with

evidence thar the site owner has initiated a new contract for bio-remediation for BGN#5

accident site.

The Committee was surprised to note the inadequacy of infrastructure and human

resources even in the government agencies like Pollution Control Board, Assam ( PCBA)

entrusted with the responsibility of enforcing pollution related regulation.””

During the public hearings, the Committee was informed that flood pulses since the
accident [nearly seven) may have aided rejuvenation of the BGN#5 blowout affected
areas, as was observed in the grassland and aquatic macrophyte dominated areas.
However, when the Committee enquired whether the contaminated area was sufficiently
characterized and sampled for bacterial, other soil microbial communities and chemical
analysis in order to evaluate the efficiency of the expected patural attenuation process, 0o
Ative assessments were reported to have been carried out. It is pertinent that OIL
engages with experts in understanding the ecosystem components and processes better,
especially ' nicrobial communities which are known to have significant role in aiding

quanrit

restoration.

Based on the discussion with PCBA and OIL, it is evident that the parties are planning
an afforestation project in the Baghjan blowout site. A vital part of directing the

up of oil-contaminated ecosystems lies in understanding the

ous microbial communities and identification of oil-degrading
culture-dependent and molecular approaches and

based remediation approaches. Utilizing such a combined
n of gas-condensate impacted soil will help OIL deliver

management and clean-
impacts of oil on indigen
microbial groups using both
combining the same with tree-

approach for ecological restoratio
in line with Sustainable Development Goal 15-Life on Land®.

The Committee in its interim report had suggested some measures to be taken by OIL at

the accident site. The following table compares the status before and after the said

report:

27 What We Do
28 hetps:// www.nitl.gov.in /goal-15-protect-

rernment OF Assam, India (accessed on Dec 21,2021)
rcsro’rc-and—pmmorc-susminablc-usc—tcrrcstrial—ecosysrcms—sustainably-

manage

L

Tuble 1+ Status of blowout site during the parious wisits of the Commitice
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12 The committee has not been able to see any concrete plan of action for restoration and

therefore, recommends following measures to bestaken by OIL urgently:

L Responsible parties: OIL must ensure all site restoratlon activities are conducted
in a safe, responsible and tlmely manner, as well as ensure via a “collaborative online
platform communicate about the implementation of the various site restoration
and related monitoring projects.

Table 2: Responsibility Assignment Matrix (RAM) for Site Restoration

Top Management (Chmrman & OIL 1. Site restoration

Managing Director) 2. Setting up of a cloud based collaborative
restoration platform and

3. Share plan and progress in a transparent mannet

4. Engagement with stakeholders

Chairman Pollution Control | 1. Setting the timeline for restoring the area of

Board, Assam influence /site impacted by the blowout.

2. Make sure OIL continues to pay the full cost of
restoration for all sites impacted by its operations

3. Environmental Quality Assurance Quality
Control plan implementation

4. Verify all data uploaded by OIL on plan /progress
in the online collaboration platform

Addl. Chief Secretary to the Govt. of | Government of Petroleum Exploration Licence / Petroleum Mining
Assam, Mines & Minerals Assam Lease and permit must not be issued/ discontinued
Department. for companies that do not have the financial means

to restore the sites.

()Secretary MoPNG, Government of | Various agencies | 1. Ensuring all the above are adhered to and

_'I India, (2) The Director, Directorate of followed by OIL
Petroleum (DoP), Government of 2. Ensure compliance of all requirements under the
India (3) The District Collectors, relevant laws
i concetned districts.
—

bl

II. Baseline Information: OIL must refer to all the relevant studies which contains
the baseline information showing the pre-existing environment at the site. In Dec
2021, the site owner had initiated base sampling of contaminated materials in and
around the 2 km radius of the BGN#5. OIL should publicly report on the results
and also on the progress of remediation and restoration in the 3.8 km” area of

influence:
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Table 3: TPH Lnspacted Soil: Characterized 1 olumes

Location of §0i1 Sk Cuncenttanon of TPH ab

sample.

Within 2 km radius PHC >10000 mg/Kg or similar to be 1.26 million m? (based on field IOg

of BGN#5 proposed by OIL and pending lab results) minus the
ongoing and completed
bioremediation volume of 16,000 mail

Arez of influence of | PHC >10000 mg/Kg or similar to be Not known. Approximately 0.38

BGN#5 blowout Le., | proposed by OIL million m3 of potentially

3.8 km? contaminated soil.

It is recommended that OIL shares all such data (lab results, photographs, volume
estimation etc.) on a digital platform and help accelerate the global restoration

movement” by connecting everyone, everywhete to local restoration. It is desirable that

the platform connects stakeholders with scientific data to increase the impact, scale, and

sustainability of restoration efforts. We believe that anyone can be a restoration
champion, with OIL leading the way.

A grid-based sampling of the whole area of influence related to BGN#5 (gas blowout

and related fire) into grids of 500 square meter each would have been a better approach

to manage the area in a systematic manner given the visual variability of the

contamination and considering the highly valuable ecosystem under the present scope of

work. Further, OIL must develop a digital collaboration platform that provides all
scientific data as well progress reports accessible to all stakeholder. Each gridora

number of grids may be a unique project that is either managed by OIL directly or jointly

with other interested stakeholders. All such projects need to be presented via the
common digital platform in the form of a rural restoration atlas.” This will also help
ensure site specific remediation measures and not deal with a huge volume of

contaminated material and avoid possible cross-contamination.

III. Goals and Obijectives: The following ob]ectlves need to be enforced by the
responsible parties:

a)  To repair damage done to the natural landscape as a result of oil operations

29 The United Nations declared 2021 through 2030 as the Decade on Ecosystem Restoration,

coinciding with the deadline to reach the Sustainable Development Goals (SDGs)

30 Refer Lirban Nature Atlas (una.citv) or Restor for inspiration

38 4
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over many decades and most importantly due to the BGN#5 blowout
accident. Evaluating likely contamination and damage caused by the same to
the ecosystem (above and underground), without any further delay using
appropriate sampling strategy, on all existing crops, biomass and livestock-
based products, underground ecosystem; and appropriately regulating
harvest, sale and consumption of unsafe products, along with monetary
compensation to producers as may be required. The committee at the time of
writing this report has noted that OIL has collected some samples within a 2
km radius of BGN#S5 i.e. around 12.56 km” and that lab results are awaited.
Field logs *'shared with the Committee show that visual contamination of soil
is still encountered as on Dec, 2021 i.e. almost 19 months post blowout. To
rehabilitate a selection of contaminated features (within the 3.8 km? of the
BGN#5 blowout areas of influence) to ecologically functioning areas that are
able once again to support a typical range of native plant species. Cleanup
operation needs to be enforced to remove any existing waste material within
the BGN#5 facility to a proper end use/disposal site in accordance with

at environmental laws.

1 b)  Contaminants, if any in general, need to be reduced to a reasonable level to
support future agricultural activities. To apply a risk-based methodology of
remediation concurrent with recognized international protocols. (Refer Fig.
20. Risk based clean-up approach). Decreasing TPH concentration via

t dilution with uncontaminated soil should not be allowed. The most recent

8¢ 1 work completed by OIL near the BGN#5 site shows that OIL remediation
contractor has resorted to the later.
et ¢)  Any old metal structure/redundant pipes should be dismantled and disposed

of at a licensed facility. (See Table 1 for status as on Nov 15,2021 and
corresponding photo shared by OIL for Dec 26 2021)

of 'y d) A full itinerary of all components, waste and products from the site to be
maintained.
i e) A full Residual Management Plan, should be commissioned upon
| establishment of restoration levels in order to ensure that all products

remaining on site will be managed responsibly and effectively.

f)  OIL may like to utilize the Baghjan remediation and restoration case as an
opportunity to develop a local innovation in the area of nature-based
solutions (NBS)*, with plants, micro-organisms, natural materials, solar
energy being used to manage residual pollution. In this way, contaminated

a soil can be redeveloped soon after the conventional remediation of the top

*! Field Logs and Picture of Soil profile is placed in Annex 9
’.2 BAYOU VERDINE REUSE CASE STUDY, ECOLOGICAL REVITALIZATION ON THE BAYOLU,
L YOU VERDINE IN CALCASIEL PARISH, LOUISIANA. NOVEMBER 2016 (¢papgor)
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IV. Work Plan

a)

b)

d)

g)

h)

layer in combination with less intensive nature-based management of residug)
pollution. )

OIL to establish a new Soil Remediation Group which is responsible for
planning and execution of remediation and restoration projects in assets
owned and/or operated by OIL.

To cordon off all future remediation sites by installing appropriate fencing
and signboard.

Characterization of the probable contaminated site following appropriate
sampling strategy. OIL along with other responsible parties must first
develop site specific and objective metrics for the most important and
immediate environmental, social and governance problems, rather than
produce catchall reports that are often made up of inaccurate, unverifiable,
and contradictory data.

OIL to take measures to prevent vertical and lateral spread of contaminated
materials, demonstrating no detrimental impact to adjacent potential
receptors and/or dilution with clean material. OIL remediation areas must
meet the objectives that include measures to protect (i) underlying clean soils, §
(i) groundwater (iii) surface water; and (iv) air

Boundary ditches and the streams to be maintained in a proper and
responsible manner by OIL. The work plan for the site will follow standard
site remediation practice and follow CPCB’s contaminated site management
guidelines.

OIL to pursue a risk-based clean-up approach (Fig.20), engaging best
available remediation technology to bring down the level of contaminants in
all contaminated mediums. The four corners (or polygon points) of the
completed remediation areas shall have a signage board measuring 1 m by 0.3
m indicating: BGN#5 blowout remediated area with the Sub-area number,
Zone number and completion date together with the remediation
identification number georeferenced. The delineation wooden posts must be
strong enough to withstand long-term weather exposure effects. The signage
board must be of metal with weather protection coating or aluminum.

The existing pits/effluents pits after being remediated need to be backfilled
with clean soil and regraded and compacted to the original ground level.

OIL must ensure adherence of the following (1) Bioremediation progress
monitoring and samples collection (i) Bioremediation baseline and
verification samples collection (iif) Verification duplicate samples collection
(iv)installation of groundwater monitoring wells near bioremediation areas (V)

40
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Collection of groundwater samples (vi) Collection of samples of irrigation
water from each ing sources to be uséd for bioremediation (vii) air quality
and dust monitoring (undertaken at the boundaries of the bioremediation
areas)

Restoration of the site using appropriate measures as per restoration plan
along with joint monitoring of the sites by CGWB (Central Ground Water
Board), PCBA and District Administration

Conducting public awareness and training regarding risk reduction related to
oil and gas exploration. OIL must install a video surveillance system around
the remediation areas consisting of 2 number of video cameras with full view
of the areas. The cameras shall be able to operate 365/24/7 and provide a
reliable quality picture during night time and are required to have zooming
capability and enough memory to store data for a period of at least 2 months.
A sufficient number of cameras installed and maintained which should be
enough to capture all bioremediation zones. Every three months (during
remediation activities), OIL must officially submit to the Chairman, PCBA
recordings/CDs containing all recorded time in sequenced series.

The site must be examined by the responsible parties for a petiod of five
years after remediation, including monitoring of boreholes, water bodies and
ar;y other environmental monitoring required under the CPCB guidelines
related to contaminated site management.”

Re-vegetation: Maintaining greenery at the site using native species, after
satisfactory achievement of site-specific Remediation Tatget Criteria (RTC)
assessed via post-remediation sampling strategy. Revegetation may be carried

out in 2 minimum of 4 ha using native species.

Monitoring and Maintenance Plan: The responsible parties must formulate a

comprehensive monitoring and maintenance plan as well as ensure strict

implementation as per the following:

2)

b)

An annual site visit schedule for five years must be undertaken by Chairman,
PCBA along with designated personnel from CPCB, Senior Management of
OIL, Dy Commissioner, Tinsukia and the site remediation contractor.

For each visit, the site should be monitored/ documented to evaluate the
site's progress (photos, surveying, etc.).

A summary of monitoring frequency of each media within the area of
influence (gas condensate spread) is as follows:

41
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Table 4: Monitoring parameters for site remediation

e

Soil Monthly during bioremediation petiod
Groundwater Semi-Annually (every six months)

Surface water

Semi-annually (every six months)

Gases

Monthly and then may be reduced to quarterly thereafter (every

3 months) as per Company approval (if successful
bioremediation demonstrated)

Solid and liquid waste

As per requirement of PCBA and/or Waste Disposal Facility

Water (storage, supply & usage)

1 Test per source (pre- and post-bioremediation if any)

Air

Semi-Annually (every six months)

d) Soil samples for the enabling works related to Baghjan site remediation must be analyzed at
an NABL accredited laboratory as per Table 5 below.

Table 5: Indicative Parameters for sotl monitoring for remediation sites

Biological

Bacterial Counts
TPH Degraders Count (aerobic)
Chemical TPH Criteria Working Group

(TPH CWG)

TPH (HEM)

PAH (USEPA-16 + Coronene)

Metals (As, Ba, Be, Cd, Cr [as Cr (III), Cr (VI) and total Ct}, Cu, Hg : +
Ni, Pb, Se, V, Zn, Boron (Hot Water Soluble)

Total Organic Catbon

Alkalinity

Available nutrients (PKIN)

Nitrate, Nitrite and Sulphate @ 33 hitps
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Chloride

pH

Salinity (SAR and EC)

f———

Physical Particle Size Analysis

N Percent Moisture

Bulk Density and Porosity

o e) The Baghjan site and its adjoining area has public, private and OIL lznd. Hence
g the governance of the remediation and restoration project ideally needs to be
— Government-led. The office of Deputy Commissioner (Tinsukia) should be the
initiadng organization.
{ f f) Participatory approaches/ community involvement should be ensured via 2
— cloud-based collaboration platform with all restoration related data.
2 Monitoring of the site should be carried out and impact reports should be written
upon completion of the annual visit to describe progress on the site.
h) If any, aspects of the site viz. vegetation, signboards, groundwater monitoring
* wells etc. are found to require maintenance or repai, this will be detailed in the
report, signed by the responsible parties and a clear instruction will be given to all

parties for the repairs /restoration to be carried out.

1) As part of the restoration requirements, it is envisaged that this signed report
would be given to the authorities as well as distributed internally by OIL. The site
would be revisited after the timeframe set out for the repairs has passed and an
update report on progress will be completed and signed.

— ) A certificate of restoration duly signed by all affected stakeholder that confirms

that a particular site was restored in accordance with current standards and

requirements, and any known contamination issues ot hazards were mitigated
needs to be uploaded to the cloud-based collaboration platform.

13 k) OIL must improve the measurement and reporting of waste and related GHG

emissions in an integrated, comprehensive, and auditable way.

40 The Committee recommends that the Government of Assam establishes an office of
“Contaminated site femediation and technology innovation” under PCBA. The Office
may be entrusted with the responsibility of management of the hazardous waste sites as
per CPCB Guidelines™ to protect the environment and the health of the pubdlic at large.
In view of extensive oil and gas operations in the state, it is recommended that the
existing infrastructure and human capacity of PCBA is substantially augmented.

33 bpsy/ /epebinicin/uploads/hwmd/MoEFCC guiddines contaminatedsites.pdf (accessed an 20th Dec,2021)
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Figure 19: Human and livestock movement at the contaminated site observed during the visit of the commitee on
October 8-9, 2021 and extent of on-going site activities during commitiee visit on November 16-18, 2021
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11 debris observed by commitiee members on

BGINHS aciident with aily sludge and construetio
2] view taken on Nov 18, 2021

Figure 21: Effluent pits in
Oct 8 2021 and corresponding aers
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Restoring the Dibru Saikhowa National Park
and Maguri Motapung Wetlands

The DSBR is located in Tinsukia and Dibrugarh Districts of Assam, India, with a small
part of the Buffer Zone in Dhemaji District. Spanning 765 km’, including DSNP as its
core area (spanning 340 km® in Dibrugarh and Tinsukia Districts, Map 4) and
surrounding river and fringe villages forming a buffer of 425 km?, the DSNP is basically
a floodplain of the River Brahmaputra (Map 4 and 5). The area lies in the Indo-Burma
Global Biodiversity Hotspot and the Assam Plains Important Bird Area. Bio-
geographically, DSNP represents the North Eastern India — Brahmaputra Valley
Biogeographic Province (9A), having rich diversity of life forms adapted to terrestrial,
aquatic and arboreal ecosystems. The terrain of the park is flat and it is situated in the
floodplains of the River Brahmaputra and River Lohit. The park is traversed by Dibru
and Dangori and others rivers. The national park is inhabited by over 800 animal
species™, 71 tree species™ , 43 species of orchids® and over 60 plant species used as
medicines” . The Brahmaputra River and the park serve as habitats of the Indo-Gangetic
Dolphin. In winter, the dried up river-bed and the sandbar (locally called Char Chapor)
support grasslands which are an excellent habitat for the critically endangered bird
Bengal Florican, while also serving as migration route for the elephants in the Dibru-
Dangori Elephant Corridor; and even tigers. This area is identified for Rhino
reintroduction in Rhino vision 2021 of Assam, its crucial part for elephant conservation,
Bengal florican and white winged wood duck was reported from this area and need
appropriate management to bring back these species which are highly endangered. This
area also forms a crucial link and staging ground for the East and Central Asian Flyway
identified for migratory bird species. This is a unique habitat in the world and very little is
left in India and needs immediate attention for conservation. '

Located to the south of the DSNP (and within the DSBR), the MMW spans 15 km®
constituting 2 mosaic of shallow marshes and swamps, intermittently inundated areas,
wet grasslands and drainage channels (Map 5). The current wetland regime has
purportedly established after the massive flooding in the early nineties, resulting in
submergence of the grassland habitats, and the lotic environs of the Lohit River and its

* DBSR Management Plan

3 Joshi, R.K. Tree species diversity and biomass carbon assessment in undisturbed and disturbed tropical forests of
Dibru-Saikhowa biosphere reserve in Assam North-East India. Vegetos 33, 516-537 (2020).
hteps://doi.org/10.1007/s42535-020-00135-4

3 Khyanjeet G, R.L. Borah, G. C. Sharma. Orchid flora of Dibru —Saikhowa National Park and Biosphere Reserve,
Assam, India. Pleione 4(1): 124 - 134. 2010

3 http:/ /nopr.aiscair.res.in/handle /123456789 /983
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tributaries gradually merging into the lentic environs of the wetlands near Lotapung
village and subsequently merging again into the lotic environs of Dibru River. The name
of the wetland is believed to have been derived from catfish Clarius Batrachus (called
Magur ir. Assamese) found abundant here, and the Motapung village which abuts these
wetlands. The diverse habitats enables MMW to support equally diverse lifeforms, which §
include ztleast 57 plant and 254 animal species 3 several of which have high '
conservetion value nationally and globally. MMW has been enlisted as an Important Bird
Area (IBA) on account of its significance in sustaining the avian diversity of the
landscape. The fish, plant and fodder resources and opportunities for recreation and
tourism from the wetland sustain livelihoods of at least ten adjoining villages of about
fifteen thousand people, besides being an important cultural icon of the region. The
flood buffering, water purification and groundwater recharging capacity make MMW a

critical natural asset for the entire landscape.

- i : ;f _.- it :
Zetlands (by Committee, October 9, 2021)

Figure 22: Fishers in ]\([aguz‘i—]\fota];ung !

38 MMW Management Plan 201 8-2022
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Fignre 23: An operational oif well in the vicinity of Magnri-M ofpm‘ﬂ Wetlands (by Committee, Oct 9, 2021)
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Land Use/ Land Cover of Maguri-Motapung area in 2020
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Figure 24: A patch of 0il on the surface of Maguri - Motapung Beel (November 17, 2021 observed by Committee)
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5.1 The Baghjan accident and impact on wetland and.surrounding forest area

40

48,

The MMW is located around ~ 300 m south and southeast from BGN#5. Owing to its
close preximity to the accident site, major parts of the wetland were subject to oil spill
and condensate deposition, burning, sound pollution, high temperature and burning,
seismic activities, and high concentration of toxic aerosols. Assessments done by WII
and the DFO (Tinsukia) post-accident have extensive documentation on evidence of fish
diseases and mortality, dolphin mortality, reduced sightings of several wetland species,
and vegetztion burning. Studies suggested toxic PAHs in water, soil sediments and fish
tissues. These PAHs are of origin from gas condensate spillage and also formed from
combustion and are carcinogenic®, affect physiology of animals and reduce immunity.
The wetland oxygen level declined due to condensate film formed on water during the
time of zccident resulting in large scale impact on aquatic life. The loud sound which is
way above the prescribed limit even of industrial level is known to have effect on wide
ranging species including humans. Community representations made to the committee
included drastic reduction in fish catch, dip in ecotourism revenues and several impacts
on healta (of human and livestock), besides loss and damage of assets.

This sectibn builds on the assessments and findings of various agencies which
investigated damages from Baghjan accident® notably Wildlife Institute of India-WII
(Ecolog:cal), OMCR (Comprehensive including several aspects of impact: Multiple
agencies), ERM - Environment Scan Report (environmental aspects), The Energy
Resources Institute-TERI (Soil, Water and Air polluton), Indian Institute of Technology,
Guwahzti-IIT (Impact on buildings), Assam Agriculture University-AAU (Agricultural
productivity), Council of Scientific and Industrial Research-North East Institute of
Science and Technology-CSIR-NEIST (Seismological and Geophysical) and PCBA

(Water quality).

The sound produced during blowout was intense and studies by OMCR, II'T-Guwahati
and Wildlife Institute of India (WII) provide conclusive proof that sound level produced
was detrimental to human health and wildlife of the area. The sound pressure was way
above the prescribed limits of human and animal hearing, it was equivalent to industrial
noise and turbojet sound. Anthropogenic sound disrupts animal communication. This
level of roise will adversely impact mammals, birds and insects, from disorientation to
health issues. Animals would be stressed and would have behavioral and physiological

changes.

39 Material Safety Data Sheet at: hﬁgs:ﬁcdn,caymanchem,comlcgjn!mgdsﬁ 00882m.pdi

40 List included as Annex 3
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- Gas and condensate were released during blowout (Polycyclic Aromatic Hydrocarbons
(PAHSs) present and formed during combustion). WII reports high concentrations of
PAHs, 0.21 — 691.31 ug L-1 in water and 104.3 — 7829.6 ug Kg-1 in fishes". The
concentration of PAHs in water samples and fish tissues was found to be significantly
higher than in previous studies conducted in India** and elsewhere around the world. (ref
value) As the event occurred during monsoon, the impact of hazardous condensate and
chemicals spreading through water extended beyond the usual area of influence, causing
widespread harm. PAHs specific toxicity results in a variety of biological dysfunctions in
aquatic animals, including neoplasms, lower reproductive results and endocrine
disruption causing immunotoxicity, post-larval growth, trans-generative impacts. PAHs
presence in water also affects the female fishes as its exposure has been linked to lower
plasma estradiol levels, suppression of vitellogenesis, lower ovarian estradiol production,
and reduced fertility in female fishes® . Thus, the PAHs concentrations found in this
study must have caused severe toxic effects on fish, benthic organisms, and other aquatic
animals. Condensate also has a wide range of effects on aquatic mammals, and it can be
H absorbed through various pathways, including cutaneous contact, inhalation, and
ingestion; moderate to severe lung illnesses developed, resulting in lung abscesses,
pneumonia, adrenal toxicity and pulmonary infections. The autopsy repo-t of the Ganges
River dolphin body found in the impact site matched with prior reports of PAHs effects
on mammals. The WII has concluded that there has been mass mortality of species as a
result of oil contamination, which has had a global impact on the high biodiversity area.
PAHs also impact phytoplankton and zooplankton productivity having ecosystem wide

impact on wetlands. The toxins released by the blowout may persist in soils and
sediments, which, in addition to affecting current flora and fauna, will also affect the
local population by posing a serious health risk in the future.

“ Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous anthropogenic contaminants, and are
toxic, carcinogenic, and mutagenic to all organisms, including humans, and can be biologically
amplified to high concentrations in food webs. Their lipophilicity, persistence, and high
toxicity enables their accumulation in the tissues of nontarget living organisms. The main
sources of these contaminants in the environment include forest fire, natural petroleum seeps,
combustion of fossil fuels, coal burning, and use of oil for cooking and heating.

* Fot example, Dhananjayan and Mutlidharan in a study on PAHs in Mumbai Harbour in five
species of fish report the concentration of total and carcinogenic PAHs in the rarge between
17.43 to 70.44 ng/g wet weight. and 9.49 to 31.23 ng/g wet weight, respectively, among the
Species tested. V. Dhananjayan, S. Muralidharan, "Polycyclic Aromatic Hydrocarbons in
Various Species of Fishes from Mumbai Harbour, India, and Their Dietary Intake
Concentration to Human", International Journal of Oceanography, vol. 2012, Article ID
645178, 6 pages, 2012. https://doi.org/10.1155/2012/645178

43 Material Safety Data Sheet at: https://cdn.caymanchem.com/cdn/msds/70088Zm.pdf
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OMCR assessed the impact on vegetation using drones, and reported plant leaves soaked I

in condensate, several tea plants were seert with dead leaves. Flowering and fruiting in
several species have been impacted, new flowers appear to be falling off from the plants
prematurely. The soil was found to be contaminated with condensate. Interviews with
villagers by the Committee also indicated that vegetables and crops were impacted by
condensats and were not usable. The wetlands and impinging grasslands are home to
several flora and fauna, including wild buffalo, barking deer, and a variety of avifauna .It
has been reported in OMCR findings that, about 64,000 kg of condensate containing
heavy hyd-ocarbons might have fallen in a three-km radius of the blowout on the south
side of the site over an estimated area of 589 ha. Neatly 24 ha around the flame was

severely burnt and 102 ha partially burnt.

BNHS (mentioned in OMCR) suggested an average loss of around 26% of odonates and
48% of lepidopterans. Herpetofauna loss was also significant, 177carcasses of 4 species
were recorded. WII team found no evidence of tadpole presence in spite of the incident
time being breeding period of several species of Herpetofauna. Various studies on
arthropods indicated that it will take 2 to 21 years for species populations to recover
from losses due to oil impact. Herpetofauna carcass was found from 0.5 to 6 km from

the incident site.

Eighty-seven species of fishes were reported from Magiiri-Motapung beels which were
reduced to 25 species with widespread deaths of fishes. Dissolved oxygen level reduced
significantly in beel in compatison to the control site. Fish species richness declined by
71% and abundance by 81%. WII report highlighted visible symptoms like discoloration,
loss of scales, excess mucous secretion and bleeding in fishes due to oil toxicity. Global
studies indicated it took several years before the system becomes functional and fish
mortality declined.

OMCR and WII reported decline in bird diversity, death of several species. Asian
openbill have not nested during blowout time and breeding of several other species of
birds were impacted. Many wetland and grassland birds were not seen within 5 km zone
of impact site. The bird richness declined by 59% in grassland and 85% in wetland (WII).
Committee's visit to wetlands found only two species of wetland birds, Brahminy or
shellduck and Cormorant. Even after one year of the accident, the migratory bird counts
and population have not recovered to those observed in the recent past.

WII and OMCR recorded several mammal species Hollock gibbon, Squirrels, and
Ganges dolphin being impacted by the accident. Death and reduction in their population
was recorded within 5 km radius. Hollock gibbon female gave birth to a dead baby.
Behavioral changes were recorded in gibbons. Ganges dolphin died due to toxicity of
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condensate /PAHs and their population declined by 89% in Lohit-Siang confluence area.

Wild Buffalos and deers reported to have moved zf_\;fay from impact site.

The entire region has been subject to several flood pulses (up to-seven) since the
accident, and thereby it is likely that parts of the contaminants have even been washed
downstream (especially from the channels wherein flows are relatively higher, and
towards the Dibru River). Yet, in all likelihood, the condensate which was deposited on
the vegetation may have continued to persist, and found its way into sediments, and as
well as become part of the bio-geochemical cycles of the wetland ecosystems. During
field visits to the MMW/, patches of oil were observed to surface when the sediment (at
one or two locations) was disturbed with boat paddles (Fig. 24). The Committee was not
made aware of any study, dataset or monitoring of different components of wetland
water, sediments and vegetation which indicated otherwise. As a matter of fact, no
systematic tracing of the contaminants released from the accident was done within the

wetland, nor an attempt made to understand their ultimate fate.

The wetland has a high livelihood dependency, with communities harvesting fish,
molluscs and vegetables for home consumption as well as for sale. It 1s therefore critical

to ensure that these products are safe to consume.

During interactions with the residents of the Erasuti village, decline in land productivity
was indicated. Similatly, the fishers of Motapung Village indicated that the fish catch has
considerably declined, especially of species such as Darikana (Rasbora sp), Singhee
(Hetergpnenstes fossilis), and Magur (Clarias Batrachus). Similatly, the tour operators indicated
a decline in waterbird populations using the wetland as habitat.

During interactions, the residents of Erasuti village, (a revenue village enclaved within the
DSNP) informed the Committee about the damages to vegetables, crops and grasslands
and woodlands. Livestock was impacted due to consumption of fodder contaminated by
leaked gas-condensate. The Village Headman of Dadhia, a forest village in DSNP,
however, did not allude to any damage caused due to the Baghjan accident.

Tour operators and local communities indicated that the number of migratory birds
visiting the MMW have been considerably lower since the Baghjan accident. Delayed or
very low flowering of orchids was also reported from the area. '

Despite what has been discussed above, on the damage to DSNP, there is a clear need to

conserve and sustainably manage this high biodiversity area, considering the fact that
OIL has undertaken drilling activities even on the boundary of this Protected Area (PA).

59



5.2 Overview of current management and monitoring mechanisms
Being 2 part of the DSBR, the DFO (T insukia) serves as the nodal officer for MMW,
while within the District, the District Commissioner is responsible for the overall health
and upkeep of the wetland environment.

k2 An Eco-Development Committee (EDC) has been constituted by the Forest
Department to elicit active cooperation of local communities living in the buffer of
DSBR, and to ensure their reciprocal commitment in conservation of the reserve and its
buffer areas. As informed during the interactions with the committee on 17 November
2021, the EDC was formed in 2015 with 12 members. The EDC manages tourism
activities, such as ensuring that all boat operators get a fair opportunity of income
generation. The EDC has also placed dos and don’ts for the tourists and visitors, while

visiting the wetland.

Figure 25: Aerial view of the Erasuti village (by Commrittee, Nov 17, 2021)
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The Committee was provided with a copy of the MMW Management Plan (2018-2022)
which has been prepared by the Office of the Deputy Commissioner. The plan has been
prepared with a vision of ‘restoring and maintaining the near-natural condition of the

~ MMW, while ensuring the sustainable supply of ecosystem goods and services for local

people’. The plan envisages activities for implementation in the permanent wetland area,
flood affected area, and within human habitation around. A District Level Coordination
Committee with Divisional Commissioner (Tinsukia) as Chairperson, and representation
of Zila Parishad, Agriculture, Fishery, Veterinary, Handloom, Social Welfare, District
Rural Development Agency, Forest, Tea Board and local communities.

DFO also provided the management plan of DSBR (2019/20 to 2023/24). The plan has

the following management objectives:

a) To ensure the persistence of existing wildlife through enhanced protection and
habitat management

b) To work in tandem with all stakeholders for successful rehabilitation of Laika and
Dadhia Forest Villages outside the core area

) To ensure a highly dedicated and motivated workforce through capacity building and
adoption of suitable welfare measure

d) To promote Eco tourism in a regulated manner so as to augment local livelihoods

e) Tofoster the spirit of continued research, especially experimental research to in
order to avail scientific inputs for the park

f) To organize buffer folk so as to achieve consensus in implementation of eco
development initiatives with the aim of reducing pressure on the core

) To involve local fringe area villagers with the network under umbrella of Eco
Development Committee (EDC)

DSBR has received funds (from Centrally sponsored schemes, Project Elephant, 12th
Finance Commission, District development plan and non-plan) which varied from to Rs
22.06 lac to 157.93 lac between 2011 to 2021, on an average they received Rs 83.34 lakh
in this period.

Plan recognizes inadequacy of funds and staff and thus its inability to effectively manage
Biosphere Reserve. There is very little scientific research available and the plan has not
envisaged any funding for applied research for its effective management. There is an
urgent‘need to do so. The protection infrastructure is inadequate, training of staff for
wildlife is nonexistent*. The area is dynamic due to floods and current development
around it, but management has not identified the issues and mitigation appropriately. Oil
and gas well drilling and production operations have hardly any mention nor there is any

# There is 2 long pending issue of relocation of Dadhia and Laikia forest villages.

61

1839



Oa.

plan to deal with pollution or any accident.

During discussions with the Deputy Commissioner, the Committee was disappointed to

learn that the MMW management plan had not been implemented, and there is also a

lack of clarity on its formal approval. The EDC members could not confirm their

participation in the management plan, rather failed to identify the document itself. The

Committee was further surprised to find no budget or financial plans being part of the

plan. Ideally, all wetlands management plans are supposed to be proposed to and

approved by the State Wetlands Authorities (in this case Assam State Wetlands

Authority). The plan period is nearing expiration (2022), and has several weaknesses, key

being:

a) Wetland area and its catchment has not been demarcated, and thus maps do not
render spatial planning

b) Baseline assessment on hydrological regimes, especially the flood pulses and
connectivity with the river have not been carried out

¢) Measures for ecosystem conservation are of cursory nature. The plan does not
suggest the ways in which the intrinsic values of the wetland will be conserved

d) Management objectives and outcomes are not clearly stated, and no performance
indicators have been suggested

ey There is an over-emphasis on economic activities, making the plan very development
orientated, underplaying conservation outcomes

f) Monitoring mechanisms, indicators, systems and arrangements are defined very

rudimentarily

The existing mechanisms for monitoring of MMW and DSNP are rudimentary. There is
hardly any ecosystem level monitoring of DSNP — available information is largely limited
to remote sensing based land use and land cover estimates, and population estimates of
select species. Data on water chemistry reported by the PCBA for MMW is based on 2
single sample collected monthly. This is grossly inadequate, given that the wetland is a
mosaic of diverse habitats (such as open water, vegetated, lentic and lotic patches), and a
single datapoint is thereby misleading. Upon discussion with the Pollution Control Board
officials, the Committee also learnt that the organisation does not have the required

capacity and infrastructure to monitor the contaminants released in the accident.

Under the provisions of the Wetlands (Conservation and Management) Rules, 2017, it 1s’
required that the area of MMW and its zone of influence is properly demarcated, and 2
notification of activities prohibited, regulated and permitted within the wetland is
specified following a due process of notification. This has not been complied with, and

wetland regulation completely overlooked.




As per the provisions of the Disaster Management, Act, 2005, each District is required to
have a District Management Plan, with the District Disaster Management Authority
(under the Chairmanship of the District Collector) as the institution responsible for

" iffiplementation. The copy of the DDMP for Tinsukia was reviewed-by the Committee,

and it was observed that the Plan did not identify Oil and Gas production related risks in
hazards, and ecosystems, such as MMW and Dibru Saikhowa as elements of risk
reduction. Therefore, the DDMP is silent about the damages to ecosystems, and
therefore does not have a SoP to act upon when faced with a disaster relating
ecosystems. This needs to be urgently rectified, with a detailed Hazard-Capacity-
Vulnerability-Capacity Assessment being the basis, and healthy ecosystems considered as
an integral part of the disaster resilience building interventions.

OIL has no protocol in place to address oil/ condensate spills in wetlands, terrestrial
system and ecologically sensitive areas such as DSNP. This is a critical lapse given the
high intensity of oil and gas operations around the MMW and the DSNP. The SoP
examined by the Committee were of generic natute, highly insufficient to address the

impacts on sensitive ecosystems, in events such as the Baghjan accident.

The Committee, examined the Terms of Reference of the studies / assessments
commissioned by OIL for redressing the environmental damages. Unfortunately, the
studies are not strategically designed, and may not address the pressing needs of
ecological restoration and ensuring that the health of ecosystems is maintained in the
long run, and the institutional and governance arrangements required for this purpose
and put in place. The Committee is also of the opinion that merely creating species
checklists would not be adequate, unless these are backed by a thorough understanding
of the ecosystem components and processes which are required to sustain the species
richness, the tisks to such conditions and the risk reduction pathways.

53 Restoration framework for DSBR
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The entire DSNP and MMW landscape evolves and functions in templates set by
hydrological regimes, sediment and nutrients. As water moves through the MMW, the
stemporal spreading of flows lead of moderation of discharge and velocity; spatial
spreading of flows leads to spreading of sediments and nutrients; exchange between
surface and groundwater; and detention of water creates conditions for physical and
biological processes which modify water quality and provide habitat for numerous life
forms.
Floodplain environments such as DSNP and MMW are flood-pulse driven ecosystems.
Periodic inundation influences the lateral exchange of water, nutrients and organisms
between the river system and the wetlands structure their biota and productivity.
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Floodplain wetlands play a critical role in the functioning of the river ecosystem. Thus,
the damage to the MMW due to fire and spread of condensate would have impacted the
Dibru River ecosystem.

Wetlands conservation espouses to achieve ‘wise use’ which is defined in the text of
Ramsar Convention as the ‘maintenance of its ecological character, achieved through the
implementation of ecosystem approaches, within the context of sustainable development’
(www.ramsar.org). Wise use is about maintaining wetland values and functions in order
to maintain their intrinsic values as well as benefits provided to the society, from an
inter-generational point of view. The Baghjan fire incident poses two central challenges
for MMW: a) addressing the damage and degradation of the ecosystem through
ecological restoration; and b) putting in place effective management arrangements that
would ensure that the wetland ecosystem continues to be in a ‘healthy condition’ to be

able to sustain biodiversity and ecosystem services values.

Ecological restoration of DSBR needs to be targeted at assisting the recovery of the
ecosystem that has been degraded and damaged by the Baghjan accident The efforts have
to be directed for enabling the degraded and damaged ecosystem to a trajectory of
recovery that allows adaptation to local and global changes, as well as persistence and
evolution of its component species. The following eight internationally accepted
principles for restoration, singly as well as collectively, are relevant here and need to be

adopted:

Principle 1. Ecological Restoration Engages Stakeholders

Principle 2. Ecological Restoration Draws on Many Types of Knowledge

Principle 3. Ecological Restoration Practice Is Informed by Native Reference
Ecosystems, while Considering Environmental Change

Principle 4. Ecological Restoration Supports Ecosystem Recovery Processes

Principle 5. Ecosystem Recovery Is Assessed against Clear Goals and Objectives, Using
Measurable Indicators

Principle 6. Ecological Restoration Seeks the Highest Level of Recovery Attainable

Principle 7. Ecological Restoration Gains Cumulative Value when Applied at Large

Scales
Principle 8: Ecological Restoration Is Part of a Continuum of Restorative Activities

Ecological restoration has to be guided relative to an appropriate reference model,
regardless of time required to achieve the recovery. The reference model, which has to be
built from multiple sources of information should characterize the condition of the
wetland had it not been degraded or damaged (say prior to the Baghjan accident), and
also accommodate the known or predicted change in environmental conditions in and

———
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around the wetland (for example, the implication of intensification in tea cultivation in

the buffer regions of the wetland). It is also stresséd that reference conditions (pre

accident) are not mere replication of historical condition, but one in which the native

species and communities are able to recover, and continue to reassemble; adapt and >
evolve (Fig. 26).

7 For the gains of restoration to persist over ime, it is also essendal to put in place
effective management arrangements which would secure that the full range of
biodiversity and ecosystem services of the DSNP and MMW are delivered in perpetuity
by limiting and managing impact of human-induced adverse change in the ecosystem.
The management arrangements should also strive to ensure integration of DSNP and
MMW biodiversity and ecosystem services in sectoral plans, such as disaster
management, rural development, fisheries, tourism and others.

i As stated in the eatlier sections, the flood pulses since the Baghjan accident have greatly
assisted in the disbursing the contaminants and enabling reestablishment of vegetation,
especially macrophytes. However, the severity of the accident was such that even more
than a year, in parts of the wetland, oil film surfaces when the sediments are disturbed. It
appears that rh;,e oil spill has also mixed with the wetland soil, thus indicating that the
impacts are highly likely to be persistent and long term.

o Baseline condition pre-restoration 10-years post-treatment

Fignre 26:The ecological recovery wheel for conveying progress of recovery of ecosystem attributes compared with those of
reference model. The left model indicates the levels of ecosystem attribute at the baseline level (to be defined prior to
restoration)

v

Abundant caution needs to be exercised while deciding on restoration within ecologically
sensitive environs such as MMW. For example, removal of wetland soils affected by
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leaching of oil or any other chemical may also tend to remove benthic organisms, and

allow for colonization of pioneer species and species invasion. At the same time, since

several wetland products such as fish and vegetables are used for human consumption, j

is important to ensure that these are safe for human consumption, as well as for wetland

dependent species.

The Committee proposes the following:

a)

b)

d)

Conducting systematic studies and monitoring to determine the level of

contamination within various components of the wetland and terrestrial area (water,

sediment, vegetation).

Commissioning an ecological restoration baseline assessment (by involving expert

agencies and with full stakeholder engagement) which would be tasked with:

(1) Systematically defining a ‘reference ecosystem condition” which would serve as a
guide for ecological restoration. The reference condition should be established
for all major ecosystem attributes, using all knowledge systems (published

science, indigenous and local knowledge, expert judgement), and take into views

of all stakeholders
(i) Systematically defining ecological restoration indicators which would serve as a
basis of assessing restoration effectiveness over long term

« (1) Idehtifying restoration options — with specific focus on nature-based solutions

which use native species

(iv) Identifying monitoring indicators for all major ecosystem attributes (physical
condition, species composition, ecosystem function) as well as threats and
external exchanges

(v) Projecting resource requirement to implement restoration measures

(v1) Suggesting an institutional arrangement to implement restoration measures

Constituting an ‘ecological restoration steering committee’ which would be tasked
with:
a) Approving an ecological restoration plan

b) Monitoring and review of progress of implementation of restoration plan

Undertaking studies and systematic monitoting to ascertain that in multiple use areas

the wetlands products (from buffer zone) are safe for human consumption. In case
the studies determine that any of the wetland products are unsafe for human
consumption, its extraction from the wetland should be banned for a petiod as
suggested by the study, and the dependent communities fully compensated for the
loss.

Conducting epidemiological studies within the communities living around the
wetland, and using the wetland resources, to determine the level of exposure and
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health impacts. The studies should take a long—terrn view of the health impacts —
such as health risks created by carcinogens reledsed by the accident. Accordingly, 2
system of comprehensive health insurance of all persons living in the zone of impact
*(we inay consider all communities residing around thes MMW and DSNP, as well as -
those residing within 5 km radius of the BG-5) so that the health risks are covered.

3 The Committee recommends that the State Government constitutes a panel of experts
(with a mix of national and local members) for implementing the aforementoned studies.
Whetever required, assistance from renowned international experts and organizations

=2

(such as Society for Ecological Restoration and others) may be sought.

5.4 Management framework for DSBR

The current management plan for DSBR needs to be updated taking into account the
diversity of habitats, the interconnectivity of the park with river, wetland ecosystems,
other PAs and the risks posed by developmental activities such as oil and gas production
(including the damages inflicted by Baghjan accident on MMW).

In this section, management frameworks for DSNP and MMW are elaborated, while
recognizing that these form integral parts of DSBR.

S A management framework for DSNP may be guided by following six objectives:

Table 6: Management Framework for DSINP

P a) Secure National Park L Write Management plan, plan | e Clear demarcation of

| boundaries, ensuring its duration should be for 5 years. boundary
| = connectivity with L create protection ° Updated map
' landscape , infrastructure and hire ° Security audit and staff
personnel for protection performance
Survey of area and mapping ° Use of corridors by
Redefine Eco-sensitive zone. wildlife

Reduce human impact

b) Inventory of biodiversity ° Survey of Vegetation ) Use of technology to
of DSNP ° Survey of Fauna monitor flora and fauna
° Periodic monitoring data

of status of wildlife
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Hire or consult appropriate
agencies and individuals for
biodiversity assessment
Training of staff for
biodiversity and population
monitoring

¢) Maintain and improve
habitat quality to support
diversity.

Assess the extent of people’s
dependence including
livestock and its impact.
Restrict the expansion of
invasive species

Reintroduce species which
have gone extinct

Maintain grassland habitats to
support wild Buffalo and other
species

Build capacity of staff, hire
Veterinarian in identifying
zoonotic diseases and
responding as per a defined
protocol

Mapping of inm

Reduction in invasijy,
area

Species count and
biodiversity reports
Veterinarian positiog
and trained staff
Establishment of

reintroduced populan‘u“._‘

of wild species
Vaccination of livestag
using Protected Area

and within 2km viciniy §

of DBSR

—

d) Reduce people’s
dependence on resources
from National Park by
providing alternatives

Provide alternative sites to
villages

Put in place a monitoring
system to assess use of area
Strengthen Eco-development
committee

—)

Improvement in groun
productivity

Positive change in
biodiversity values

4

e) Provide livelihood
opportunities to
stakeholders through
engagement in eco-tourism
activities

Create a cultural inventory of
the region and implement a
visitor education program
Promote community-led
ecotourism, with focus on
income generation at local
level

Design and implement a
systematic and inclusive
Communication, Education,
Participation and Awareness

Visitor education
Program and materid
Visitor Centre

f) Ad ot
5.5 Maiiz
w

L

% I

i

Table - A

2). M Tntain
wétland
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_ Programme for people living
in vicinity of park and tourists
s f) Adaptive management ° Established mechanism for ® Review of management
assessing management effectiveness (after 3
effectiveness (periodicity, and 5 years)* by
4 resources) external
Ve ° Monitoring system (plan, ° Data repository and use
sjve protocol, resources) for management
° Data management system for
. decision making
rie
i i 5.5 Management framework for MMW
.
| The management of MMW should strive to achieve ‘conservation and wise use of the
i wetland ecosystem to sustain and enhance its full range of ecosystem services and
¢ . biodiversity’. The purpose is to:
Ve a)  Manage the wetland complex in entirety as an ecologically and regulatory
ficinjty';L harmonized unit;

'3 b) Maintain and improve, the habitats to sustain biodiversity including migratory

' waterbirds, as well as ecosystem services such as buffering against extreme events
and support wetland-dependent livelihoods in a sustainable manner; and

¢)  Develop institutional arrangement at the site, district and state level to address and

manage regulatory and policy-related issues.

8y Management of MMW may be guided by following eight objectives, brozdly aligned with

key wetlands features*

Table 7: Management Framework _for MMW'

2). Maintain naturalness of | e Prevent permanent construction on the o % shoreline which is devoid
wetland shoreline wetland shorelines (ensure that a buffer of of ary permanent
atleast 50 m from the highest floodline construction
observed in last 10 years) is maintained ) Clear demarcation of
® Ensure that wetland area is surveyed, maps wetlznd boundary
g prepared and entered into land records
~—

* A step-wise guidance for management planning of wetlands is provided in the MOEFCC’s National Plan for
Conservation of Aquatic Ecosystems, accessible at: https://indianwetlands.in/ uploads/NPCA-MOEFCC-

guidelines-April-2019.pdf

69



Incorporation of :
area into lan L 3
d l’ecOrds ;

b). Maintain hydrological
regimes connectivity
aligned with key
€COSyStems processes
(such as maintenance
of habitat diversity)

Maintain surface flow connectivity between
river and wetland -
Limit anthropogenically induced
sedimentation

Maintain water quality to support ecosystem
processes and services

Peak and lean Watey | _. :
(as compared with i |

trends)

Extent and periodjcity o | _

flood pulse
Sedimentation rates @l
compared with baseﬁnc'
rates)

Effluent benchmarks

maintained atleast at (i

Category D (propagasig

wildlife and fisheries)

¢). Maintain and improve
habitat quality to
support diverse
wetland-dependent
species

Maintain habitats for migratory waterbirds
Restrict the expansion of invasive and feral
species

Protecting the nesting sites of waterbirds
and fishes

Habitat mapping of Gangetic dolphins
around the wetland complex

Maintain grassland habitats to support wild
Buffalo and other species

Build capacity of local communities in
identifying zoonotic diseases and
responding as per a defined protocol
Develop a SoP for responding to avian
diseases

T
Patch diversity (% habjy|
area under open water, .
emergent macrophytes,
floating macrophytes,
grasslands etc.)
Species count and
composition

R

d). Maintain non-declining
harvest of fishes,
aquatic plants and
other species of
economic use derived
from wetland and its
surroundings

Put in place a monitoring system to assess
fish harvest, species richness and length and
weight parameters of key economic species
Strengthen fisher cooperatives by building
capacity, creating equitable representation,
and clarifying roles and responsibilities of
office bearers and members

Create, in consultation within Fisher
Cooperatives and Department of Fisheries,
a registration system for boats and major

gears operating within MMW

Proportion of fish catch
with respect to sustaitf

yield

Size variation with €3
to mean length of key
species in sustainable
Membership of fish
cooperatives, and
proportion of catch
Fisher incomes and 4
to fisher welfare sch

Toursm visitation 1%

R

e). Provide liveli
opportur “i¢
stakeholc ¢
cngagemen't
wetlar ™7 3
activities

f). Maintain ¢ 1
with all exta
regulatior 7
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Restrict the number of fishers and fishing
boat in line with sustainable fish catch
Prevent introduction of exotic fish species
within MMW

Map breeding and spawning grounds, and
migratoty pathways of fish and ensure that
these ate protected

Create sustainable culture fisheries
opportunities within private ponds to wean
fishers away from fishing within MMW
Strengthen post-harvest and marketing
infrastructure

Tourism income, local
employment generation

¢). Provide livelihood
opportunities to
stakeholders through
engagement in
wetland based-tourism
activities

Create a cultural inventory of the region and
implement a visitor education programme
Promote community-led ecotourism, with
focus on income generation and local level,
and aligning visitor behavior towards
wetlands conservation and wise use

Design and implement a systematic and
inclusive Communicaton, Education,
Participation and Awareness Programme for
the MMW

Income generation from
sustainable use of wetlands
Awareness levels of
communities and local
stakeholders on wetlands
values and functions

f). Maintain compliance
with all extant
regulation

Delineate the MMW wetland regime based
on a combination of ecological indicators
(inundation regime, presence of hydrophytic
vegetation and hydrocarbon soils).
Delineate the zone of influence of MMW,
taking into account the hydrological
connectivity with the Brahmaputra River
and DSNP

Prepare draft notification of MMW as per
the requirements of Wetlands (Conservation
and Management) Rules, 2017 and place for
approval of Assam State Wetlands
Authority*

Put in place a system of community
wardenship, to augment formal surveillance
by Forest Department

No. of conflicts resolved
No. of poaching incidents
Cases of fishing using illegal
gears and methods

% Refer Guidelines for Implementation of Wetlands (Conservation and Management) Rules, 2017, accessible at:
https:/ /indianwetlands.in/uploads /final-version-and-printed-wetland-guidelines-rules-2017-03.01.20.pdf




g). Proactive stakeholder °
engagement in
wetland management

Creating a multi-stakeholder platform
involving all key stakeholders as forum for

discussing major management issues related

to wetlands, conveying management
interventions, and seeking feedback

Number of smkehﬁidh;'.

participating Proactiyy
wetlands managemey,

h). Adaptive management | e
including climate risks

Established mechanism for assessing
management effectiveness (periodicity,

Review of manageme,, | .

effectiveness (after 3 /5

and monitoring plan resources) years)* :
) Monitoring system (plan, protocol, Updating the health e |-
resources) periodically -
] Inclusion of climate risks within
management planning
— 4
5.6 Ecosystem Inventory, Assessment and Monitoring System
89 Conservation of DSNP and MMW is predicated on maintenance of its ecological

character, and retaining those critical ecosystem components and hydrological processes
that underpin ability to provide wide ranging ecosystem services, as well its resiliency.
Thus, having a system to desctibe, monitor and detect changes in ecological character of
DSNP and MMW is critical to support decision making for these ecosystems. Equally
important is putting in place a system to assess effectiveness of management that is put
in place, so that complementing institutional arrangements are also ensured.

90). Developing a monitoring plan for DSNP and MMW requires addressing the following

inter-related requirements of inventory and assessment:

e Establishing the ecological character baseline (inventory)

° Establish status, trends and threats using inventory information (assessment)
® Assess changes in status and trends, including reduction in existing threats or
appearance of new threats, or even changes in management effectiveness
(Monitoring®")
91, It is imperative therefore to put in place an integrated Ecosystem Inventory, Assessment

and Monitoring System (EIAMS) to address the overall information needs for ecosystem

47 Monitoting is expected to be hypothesis driven (for example, deterioration in water quality due to a
specific pollution source), and applied for management. Non-hypothesis driven collection of
information is termed as surveillance, and plays an equally important role in management by helping

discern underlying trends or risks of adverse change in ecological character.

-
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management, and to provide a robust decision support system for the same. The ambit

of monitoring is also envisaged to include assessment of management effectiveness. The

following are the specific objectives for establishing EIAMS:

a) “Developing up-to-date and scientifically valid information on status and trends of
ecosystem features and influencing factors

b) Establishing a baseline for measuring change in ecosystem components, processes
and services

¢) Informing decision makers and stakeholders on the status and trends in biodiversity,
ecological functioning and ecosystem services of the wetland

d) Supporting compliance to national and state legal requirements and regulatory
regimes

¢) Determining impacts of developmental projects on ecosystem components,
processes and services

f) Identifying risks to ecological character and support development of response
strategies

g) Assessing effectiveness of MMW and DSNP management

The state of MMW and DSNP is linked with the status and trends of its direct drainage
basin, as well as_the indirect River basin. Information requirements can therefore be
organized along' three spatial scales:

e MMW

e DSBR (of which MMW and DS