
Mainstreaming Climate Change Into the Environmental Impact Assessment Process

The Assam Integrated Flood and Riverbank
Erosion Management Project

“The subproject areas may be affected by the impacts
of climate change and other external events….”

The Rural Volunteers Centre found the adaptation track taken by the project more
aspirational rather than actual, making more urgent the need for an updated impact

assessment of climate change and climate contingencies, as well as for policies and
mechanisms  to mainstream climate change in the development agenda and planning.

* The full version of the research by Ravindranath and Souparna Lahiri is available at  http://www.forum-adb.org.

9



 RISK AND RESILIENCE

The Assam Integrated Flood and
Riverbank Erosion Management Project

ssam,  a northeastern  state  of India and one
of  the poorest  with  per  capita  income 45%
below the national average in 2005, have long

suffered from the debilitating impacts of frequent
flooding – an unfortunate condition given that about
90% of its agriculture land and urban areas are located
within the state’s flood-prone area. “While the state
has flood embankment systems protecting 50% of its
flood-prone areas, their reliability is constrained by
deterioration associated with poor maintenance, failure
from river erosion, and local riverbed rising.”1

According to the summary EIA prepared by the Water
Resources Department of the State Government of
Assam (June 2009): “The floods are caused by the
runoff of extremely heavy rainfall during the monsoon
and high sediment loads from upper watersheds that
are geologically unstable and degraded because of
deforestation and changing land use and/or shifting
cultivation. Their effective management requires a
long-term, basin-wide approach with a sound planning
framework integrating short- to longer-term programs,
including (i) better catchment management, (ii)
multipurpose reservoirs where feasible, and (iii) a
balanced combination of structural and nonstructural
measures to cope with immediate annual flood and
erosion risks.”

On 19 October 2010, ADB approved the $120-million
funding for the Assam Integrated Flood and Riverbank
Erosion Risk Management Investment Program
(AIFRERMIP) via the Multitranche Financing Facility.2
These are provided in two tranches within a 7-year
implementation period, from 2010 to 2016 (including
one year for maintenance support). Tranche 1 of the
said project, worth $56.9 million, was approved on 25
October 2010.3

Project Description

The Assam Integrated Flood and Riverbank Erosion
Risk Management Investment Program (AIFRERMIP)
aims to enhance the effectiveness and reliability of
flood and riverbank erosion risk management (FRERM)

systems in three existing flood embankment systems
(or subprojects) protecting urban, suburban, and other
strategic areas of Assam: (i) Palasbari reach (74 km) in
Kamrup (south) district; (ii) Kaziranga reach (29 km) in
Golaghat district, adjacent to the Kaziranga National
Park (KNP); and (iii) Dibrugarh reach (25 km) in
Dibrugarh district. The Program also aims to strengthen
the policy, planning, and institutional bases to support
better FRERM operations. Comprehensive and adaptive
structural and non-structural FRERM measures will be
provided in the three subproject areas.

Structural measures will “focus on existing embankment
systems protecting key urban and productive rural
areas and requiring upgrading and protection against
river erosion exploring alternative (cost-effective and
sustainable) designs, whereas non-structural measures
will extend to the most vulnerable locations to the
impacts of chronic flooding. Significant emphasis will
also be placed on establishing sound data and
knowledge base to effectively manage or respond to
the dynamic natural river processes while not
disturbing them as much as possible.”4

Recognizing the need for a “holistic and integrated
approach to flood and riverbank erosion management,”
the Project has three components:

“Component I addresses the need for the enabling
environment and institutional framework,
particularly policy formulation, development of
an organizational framework, institutional
strengthening and capacity building.

“Component II will put into operation integrated
practices and procedures to reduce flood and
riverbank erosion risks and hazards, comprising
structural, non-structural, and community-based
risk management measures and the development
of sustainable programs. This will focus on the
three selected subproject sites in the state’s
strategic locations. This component incorporates
all infrastructure measures, from planning to
implementation, monitoring, and adaptation.

A

1 Water Resources Department of the State Government of Assam, Summary Environmental Impact Assessment
Project Number: 38412, India: Assam Integrated Flood and Riverbank Erosion Risk Management Investment
Program, ADB, June 2009.

2 http://pid.adb.org/pid/LoanView.htm?projNo=38412&seqNo=01&typeCd=3
3 http://pid.adb.org/pid/LoanView.htm?projNo=38412&seqNo=02&typeCd=3
4 http://pid.adb.org/pid/LoanView.htm?projNo=38412&seqNo=01&typeCd=3
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“Component III addresses project management,
with the Project to be implemented through WRD,
supported by consultants, NGOs, and outside
organizations” (SEIA June 2009).

The three subprojects under component II will develop
and implement a range of modern structural measures,
along with non-structural measures, that will focus
on the prevention of the flood and erosion threat. These
have been selected as the priority subprojects for
implementation under the Program, and they represent
the different types of floodplains in Assam. The

Dibrugarh subproject is an example of a densely
populated town area. The area of Palasbari is
designated for future industrial development, and is
expected to change from predominantly agricultural
land use to manufacturing and industries. Kaziranga
represents an agricultural area with a nearby world
heritage site. In total, about 129 km of riverbank, or
about 10% of the total length of the Brahmaputra
banks, are covered by the core areas with the potential
to address erosion, if necessary. The benefited area is
estimated to be about 100,000 hectares (ha).

The Assam Integrated Flood and
Riverbank Erosion Management Project

 
Subproject 

Scope 
Tranche 1 Tranche 2 

Palasbari 
 
on the southern bank of 
Brahmaputra River; spans a 
74-km reach from the 
confluence of the Kanjan 
River near Guwahati to the 
confluence of the Jaljari 
River 

The first tranche will retire 
4.9 km of existing 
embankments supported by 
7.0 km of revetment 
alongside the most erosion-
prone reach. 

Includes 13.6 km of revetment and 
pro-siltation measures, 
rehabilitation of three boulder 
deflectors, and two gated drainage 
sluices. In addition, the Program 
will support the provision of 
sufficient maintenance of existing 
embankments (70 km) 

 
Kaziranga 
 
adjacent to Kaziranga 
National Park (KNP), 
extending from its border 
upstream (eastward) and 
covering about a 29-km 
reach along the 
Brahmaputra River to 
Bankoal past the Dhansiri 
River confluence 

 
Will provide (i) 4.7 km of 
new inner secondary 
embankment to prevent the 
sudden intrusion of 
floodwater into KNP in case 
the frontline Brahmaputra 
dyke is breached, (ii) three 
sluice gates along the KNP 
boundary dyke, and (iii) 3 km 
of riverbank protection 
through pro-siltation 
measures using porcupines. 

 
Includes (i) renovation of 18.7 km 
of existing embankments on the 
western side of the Dhansiri River, 
and (ii) 6 km of pro-siltation 
measures upstream and 
downstream from the Dhansiri 
confluence. In addition, the project 
will support the provision of 
sufficient maintenance of the 
existing embankments (35 km). 
 

Dibrugarh 
 
covers about a 25-km reach, 
including Dibrugarh town, 
and extends upstream 
towards Oakland. 

The first tranche includes (i) 
strengthening of 9.5 km 
town protection 
embankment, (ii) 1.8 km of 
bank protection through pro-
siltation measures along the 
town protection dykes, and 
(iii) 2.4 km of bank 
protection near Oakland 
areas through sand-filled 
geo-textile revetment. 

Includes (i) strengthening of 4.7 km 
of the existing tributary dyke, (ii) 
rehabilitation of seven spurs along 
the town protection embankment, 
(iii) two gated sluices, and (iv) a 9.5 
km inspection road. In addition, the 
project will support the provision of 
sufficient maintenance of the 
existing embankments (21 km). 
 

 

The Three Subprojects

.
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5 The environmental assessment and review framework (EARF) has been prepared “as a supplementary appendix for the
community-based flood risk management measures. These will be defined in consultation with the communities and may
include minor community infrastructure, such as village platforms and evacuation centers” (SEIA June 2009).

6 The “climate change marker” is a fairly recent feature; Low Impact = 5-20 percent; High Impact = 45-100 percent; see,
ADB, Staff Instructions for the Revised Project Classification System, January 2009.

Scope of the EIA

The EIA report of the project was prepared under the
Environment Assessment Guidelines of the Asian
Development Bank and the guidelines of the
Government of India. The SEIA “covers the impacts of
both tranches of the MFF in the three subprojects
included in the Program” (i.e., an environmental
assessment and review procedure for future tranche
works is not necessary, according to the SEIA report).
The Water Resources Department (WRD) prepared the
EIA and the SEIA through a consultative process of
review by the Asian Development Bank (ADB) and
other stakeholders. A multidisciplinary team of
consultants assisted the WRD in conducting the
environmental impact assessment (EIA) during the
project preparatory technical assistance (PPTA), which
was carried out during April 2007–December 2008. It
was based on a range of data, including those obtained
from surveys for the PPTA. The state government of
Assam has accepted the EIA reports. No formal
approval is required from the Government of India in
accordance with existing environmental law in India,
according to the SEIA report (June 2009).

As stated in ADB’s Environmental Assessment and
Review Framework for Small-Scale Community Flood
Risk Management Works: “The scope of EIA involved
the assessment of major structural components of each
subproject that includes embankment rehabilitation
and upgrading, construction of new dykes, installation
of sluice gates, revetment, and pro-siltation works.
Although the subproject structural works are divided
into two tranches, the subproject EIAs and the project
SEIA have already covered all the major structural
measures. The EIA will be updated, as needed, to
reflect possible changes in its design and timing of
implementation on the one hand, and reflecting the
actual impacts observed during the tranche 1
implementation. These changes in the EIA will
undergo the same review and dissemination following
the ADB guidelines.”5

The individual subproject EIA and associated
environmental management plan (EMP) may be
revised for the second tranche if the project design is
changed based on the implementation and monitoring

results of the first tranche (SEIA June 2009). Both the
Dibrugarh and Kaziranga EIA documents indicate that
experts consulted in the preparation of the report are
mostly related to environment in general, geology,
zoology, soil conservation and testing and air, water
and noise pollution. No climate specialist is on the
panel.

Climate Assumptions in the EIA

The ADB has categorized the project as “Medium –
Adaptation” (based on its current project classification
system), meaning, the project addresses climate change
through adaptation, with medium impact (i.e., 25-40
percent impact contribution to adaptation).6 The SEIA
reported that “more cost-effective and flexible options
that can adapt to the dynamic river process should be
explored. Alternative risk management measures need
to be pursued in other areas, such as flood proofing,
strategic retirement of embankments, and a range of
non-structural measures including flood and erosion
risk prediction and mapping, advance warning, and
safety nets for the people threatened and displaced by
flooding and river erosion. Comprehensive
strengthening of the policy, planning, and institutional
basis, data, and knowledge base are also required,
along with the effective participatory mechanisms to
ensure accountable program delivery and management”
(SEIA June 2009). In the operational phase, as reported
in the SEIA, “the proposed Program is not anticipated
to have any impact on the climate.”

WEARING AWAY. River erosion on Brahmaputra
near Dibrugarh.  Photo courtesy of Souparna Lahiri.

The Assam Integrated Flood and
Riverbank Erosion Management Project
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In the construction phase, the SEIA concedes that the
“temperature may rise in the short-term in the
immediate vicinity of the embankment because a large
number of trees will be cut down” (e.g., about 15,000
trees in Palasbari, 2,000 trees in Kaziranga, and
10,000 trees in Dibrugarh). As a mitigation measure,
compensatory tree plantation will be undertaken on
the basis of planting three trees for every tree cut.

“However, climate change (global warming) in the
catchments area may play a significant role because
of its implications on water resources and related
environments,” the SEIA mentioned. There could be
“an increase in precipitation for the Northeastern
region as a result of a relatively moderate increase in
temperature of about 2°C by 2041–2060” that could
increase the incidence of flooding in the Brahmaputra
Basin over the long term. Free board of 1.5 m is
incorporated in the proposed design of the
embankments “to withstand floods of a return period
of up to 100 years within the 30-year economic life of
the Program.” Plus, it has been advised that the feeder
line inflow–outflow of water to wetland areas must be
maintained, with provision of sluice gates to be made
in the embankment (SEIA, June 2009).

Nonetheless, the possible impact of climate change
on the downstream Brahmaputra and its riverine
communities around the project area has been
completely neglected. No assessment has been made
on the impact of any climate change on the riverine
communities in the project areas and their livelihoods
such as impact of variation in rainfall and sudden
floods on agriculture, especially on women. The EIA
is also silent on the impact of land use change in the
catchment area due to development works such as
roadways, highways and new townships and industries
around the Dibrugarh subproject. Similarly, there is
no effort towards a rigorous assessment of the impact
of construction work on the wildlife in Kaziranga
National Park (KNP) and its biodiversity, a key
conservation and ecologically sensitive area in the
northeast.

ADB’s EIA guidelines do not talk about a separate
assessment for impacts of climate change. Only par.
114 in the guidelines states that: “In determining
appropriate environmental standards for ADB projects,
ADB will follow the standards and approaches detailed
in the World Bank’s Pollution Prevention and
Abatement Handbook.” This handbook describes
generally acceptable pollution prevention and
abatement measures and emission levels. However, as

in the case of the World Bank environmental
assessment procedures, the environment assessment
for any individual project may recommend adoption
of alternative emission levels and approaches to
pollution prevention and abatement.

India’s National Action Plan on Climate Change
(NAPCC) is also silent on the need to mainstream climate
change impacts through environment impact
assessment. The NAPCC only states that reliable
‘assessments should be made on the impact of climate
change on water resources.’

The EIA 2006 Notification, which is the outcome of the
National Environment Policy (NEP) 2006, is silent on
the impact of climate change and how to address that
through regulation of emissions. The Government of
India’s guidelines on EIA still do not have components
to address and assess climate change. The project
under evaluation does not even need an EIA and/or
mandatory public hearing, as per the EIA 2006
Notification (i.e., flood control was taken out of the
schedule of the EIA notification for Category A and B
projects).

Incorporating Climate Change Adaptation
Considerations in the IFRERMIP

The ADB clearly stated in the project document that
the AIFRERMIP is a medium-impact, adaptation-
related project. Yet, the lack of a comprehensive climate
change adaptation assessment, whether separate or
embedded in the EIA, makes the avowed adaptation
tract more aspirational rather than actual.

COPING MECHANISM. Traditional spurs on Brahmaputra
Photo courtesy of Souparna Lahiri.

The Assam Integrated Flood and
Riverbank Erosion Management Project
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7  As presented in par. 98, p.28 of SEIA report, June 2009. It is also bared in the report that the WRD, at the moment, “has
limited capacity to address the environmental measures in-house. As such, the institutional capacity of the WRD needs to be
enhanced with regard to environmental training, monitoring infrastructure, and environmental guidelines. Adequate training
will be imparted as proposed under the EMP to increase its capability.”

8  From a geomorphologic standpoint, the basin falls under seismic zone V (the highest damage risk zone under India’s
earthquake hazard zoning system). That makes the area very susceptible and vulnerable to riverbank erosion, landslides and
landslips in the hills due to infrastructure works such as road building and hydro projects. Also, major land use changes result
in heavy sedimentation load and silt deposition in the downstream portion.

The justification for including a climate change
assessment in the EIA process has already been laid
down in the project documents: the Government (of
India), in its 11th five-year plan, has accorded high
priority to flood management, which is “in line with the
paradigm shift of the country’s disaster management
strategy to focus more on preparedness” as opposed
to post-disaster responses, as well as a growing
concern on the impacts of climate change (WRD, June
2009). Also, India’s National Environment Policy (NEP)
2006 stressed “the need for adaptation to future climate
change, and the scope for incorporating these in
relevant programmes, including watershed management,
coastal zone planning and regulation, forestry
management, agricultural technologies and practices,
and health programmes.”

The SEIA report on the project stated that the
“subproject areas may be affected by the impacts of
climate change and other external events, including
major earthquakes and upstream development works
such as hydropower development.” Also, it has been
pointed out that “increased precipitation is one possible
climate change impact in the North Eastern region by
2040–2060, although opinions vary.” It would be
perilous to merely rely on “systematic monitoring of
the river dynamics” (which, as promised, will be
strengthened under the Program) to “facilitate the
identification and implementation of necessary
measures to adapt to any emerging changes in the
construction and post-construction phases of the
subprojects” (including the establishment of warning
systems).7 A clear, comprehensive, implementable
disaster management model for the project areas must
be formulated.

The Brahmaputra River Basin, which is highly volatile
and unstable in terms of its geomorphology and
hydrology, has a huge catchment area that falls within
Arunachal Pradesh, drained by at least five major river
basins originating in the eastern Himalayas.8 The
hydrological flow of this basin could be influenced
not only by glacial retreat and intense variation in the
patterns of rainfall throughout the basin but, more
alarmingly, by the more than 100 proposed large

hydroelectric projects in Arunachal Pradesh. The SEIA
states that “the Program takes an adaptive approach
with substantial contingencies to respond to river
changes,” but the Environment Management Plan does
not show any concrete and understandable model of
adaptation that will be undertaken in this project.

All these possible impacts emerging out of the
inevitable changes in the ecology and the surrounding
environment need to be assessed under the NEIFREMP.
Climate change considerations need to be mainstreamed
into the project to ensure the viability of the project
itself and to maximize its avowed benefits. The EIA of
NEIFREMP should, therefore, look into the following:

! Technology options which reduce impact of
climate change and GHG emissions;

! Changes in rainfall pattern in the Brahmaputra
Basin;

! Construction of more than 100 proposed mega
hydropower projects on various river basin
and tributaries of Brahmaputra in Arunachal
Pradesh in the upper catchment area;

! Diversion and deforestation due to
development projects such as roadways and
hydropower in Arunachal Pradesh and in the
vicinity of the project area

! Changes in the land use policy arising out of
various road projects like highways,
expressways, hill roads in the States of
Arunachal Pradesh and the project areas in
Assam;

! Glacial retreat in the eastern Himalayas;
! Use of non-renewable and energy-intensive

technology, fuel and raw material in the
construction of the project;

! Emission levels during construction including
that of GHGs;

! Possibilities of disaster arising out of climate
change in the project area and mitigation
within the purview of the NEIFREMP; and

! Possibilities of impact of climate change on
agriculture in the project area; thus, reducing
the positive impacts of NEIFREMP.

The Assam Integrated Flood and
Riverbank Erosion Management Project
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