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ENVIRONMENTAL ASSESSMENT AND REVIEW FRAMEWORK
A. Introduction

1. Uttarakhand being a tourist and pilgrimage State, attracts a large number of tourist
and pilgrims. A major disaster during 15-17 June 2013 severely affected several parts of
Uttarakhand, which has a mountainous terrain and a fragile geology. Several towns have
been washed away by the unprecedented flash floods and landslides, and a large number of
houses, public buildings, roads, bridges, urban, rural, and tourism infrastructure, power
generation and distribution facilities have been damaged. The impact on the affected
population due to the loss of connectivity has been manifold. The State machinery is
currently focused on emergency restoration and connectivity works. The affected regions are
susceptible to further damages during the on-going rainy season.

2. Based on the request of India, a Rapid Joint Damage and Needs Assessment
(RJDNA) was undertaken by Asian Development Bank (ADB) and the World Bank. ADB
agreed to assist the Government of India (GOI) with reconstruction and rehabilitation efforts
for which the Uttarakhand Emergency Assistance (Sector) Project (UEASP) has been
formulated as a multi-sector emergency loan. The executing agency (EA) for the UEASP will
be Government of Uttarakhand (GOU) and State Disaster Management Authority (SDMA).
The primary implementing agencies (IA) will be Public Works Department (PWD) for roads,
bridges, urban roads, and trekking routes including eco-trails’; Department of Tourism (DOT)
for tourism infrastructure, Uttarakhand Civil Aviation Development Authority (UKADA) for
helipads; and Uttarakhand Jal Sanstahan (UJL) for urban water supply, or any successors
hereto. Some other state agencies such as Forest Department, Kumaon Mandal Vikas
Nigam Limited, and Garhwal Mandal Vikas Nigam Limited are likely to be entrusted with
some works under UEASP under the primary IAs.

3. Due to bad weather, continued flooding and landslides, and the inaccessibility of the
affected areas, the field visits for preliminary investigation are still not possible. Under these
circumstances, the available data and information has been relied upon to prepare this
environmental assessment and review framework (EARF). The EARF was prepared in
accordance with ADB’s Safeguard Policy Statement (2009) (SPS 2009). The
recommendations are consistent with the environmental and related legislations of the GOI
at the national, state and local levels. A realistic and engineering assessment with
preliminary field surveys and investigations would be undertaken only after some
improvement in weather and connectivity.

4. This EARF aims at (i) providing guidelines for selecting subprojects based on
environmental eligibility criteria; (ii) identifying relevant environmental clearance procedures
that would apply to the subprojects; (iii) determining the anticipated environmental impacts
from undertaking the UEASP; (iv) defining the environmental assessment review procedures
for subprojects proposed under UEASP for identifying corresponding environmental
mitigation measures and developing environmental management and monitoring plans
(EMMP) required to avoid, minimize or address anticipated negative environmental impacts;
(v) defining procedures to be adopted during implementation to ensure that environmental
aspects of the UEASP are dealt with in a comprehensive manner, and (vi) ensuring the
adequacy of corresponding staffing, reporting and budget requirements of undertaking the
above. This EARF will be disclosed on ADB’s website, and will be translated in local
language and disclosed on the GOU website.

5. The UEASP comprises the following components:

' PWD will provide technical inputs and support for the trekking routes. In accordance with the statutory
requirements, the eco-trails will be implemented by the forest department.



(i) Transport Sector: The activities will include rehabilitation and reconstruction of
roads and bridges damaged or destroyed due to the disaster. This component’s main
activities are: (i) rehabilitation of badly affected sections of the existing roads (may
also include reconstruction of damaged stretches including realignment if
recommended by technical assessment); (ii) improvements to collateral structures
such as road shoulders, pavements, protection works, cross drainage structures; etc.
(iii) strengthening of slopes including removal of debris due to slides; and (iv)
rehabilitation and reconstruction of existing bridges (may also include construction of
new bridges recommended as per technical assessment).

(i) Water Supply. The activities will include restoration and upgrading of damaged
water supply schemes in 8-10 towns. This component's main activities are: (i)
rehabilitation or reconstruction of existing water intake works; (iii) rehabilitation or
reconstruction or improvements in existing rising mains, transmission and distribution
system, and provision of new associated infrastructure; (iii) rehabilitation of existing
water treatment plants including replacement of damaged equipment, and storage
reservoirs; (iv) rehabilitation and repairs of pumping stations including replacement of
damaged equipment; and (v) rehabilitation or reconstruction or improvements in
existing distribution network.

(iii) Tourism Infrastructure and Facilities: The activities will include restoration of
existing damaged structures, and construction of new facilities that would be used as
evacuation routes or relief measures during recurrence of such calamities. This
component's main activities are: (i) rehabilitation and repairs to existing helipads; (ii)
strengthening of helipads built for immediate evacuation of stranded people and for
carrying essential supplies; (iii) construction of new helipads and associated facilities
at locations identified as evacuation sites; (iv) reconstructing or rehabilitating tourist
rest houses; (v) construction of multi-purpose shelters and tented accommodation;
and (vi) repairs and construction of community and public drinking water, sanitation
and associated facilities.

(iv) Urban Roads. This component will focus on rehabilitation and repairs of critical
urban roads and road links with state roads for improved connectivity.

6. The indicative list of works that will be considered under UEASP is given in Appendix
1.

B. Assessment of India’s Environmental Framework and Institutional Capacity

7. The fundamental responsibility of GOI of protecting and improving the environment of

India is enshrined in the Articles of the Indian Constitution. These articles provide that the
State will protect and improve the environment and safeguard forests and wildlife of the
country; and every citizen is bound to protect and improve the natural environment and to
have compassion for living creatures.

8. The Ministry of Environment and Forests (MoEF) is the prime regulatory body of GOI
for formulating environmental policies, laws and rules. It has several divisions that evaluate
proposed development activities under applicable legislations, and for issuing environmental
clearance (EC) for such developmental project.? The Central Pollution Control Board (CPCB)
provides technical and advisory support to MOEF in terms of formulating the legislation and
developing national standards for usage of water for various purposes, and limiting the
liquid, gaseous, and solid emissions and noise levels from different activities. The
enforcement of the provisions under these environmental legislations and associated
notifications are done by a range of agencies in the central and state governments. The
state pollution control boards (SPCB) are vested with the powers to implement certain
provisions of specific legislations, and are the enforcement agencies for ensuring that the

2 The GOI uses thresholds for categorization in addition to project type and location. The GOI follows national
standards as prescribed by the Central Pollution Control Board.



activities continue to comply with these emission standards and relevant legislations.® The
SPCB can, however, specify stricter standards than the national standards depending on the
sensitivity of the location. The departments of forests and wildlife of GOU have the
responsibility for enforcing provisions of several forest and wildlife related acts. The range of
legislations, notifications, and the complexity of institutions vested with enforcement authority
lead to the conclusion that the relevant clearances and approvals required for subprojects
would vary from case to case.

9. The primary legislation governing environmental assessment of projects in India is
the Environment (Protection) Act (No. 29 of 1986) and rules and notifications issued
thereunder. Several other legislations govern the protection of natural resources and
clearance requirements on projects and activities that have a bearing on such resources.
These legislations include (but are not limited to) the Water (Prevention and Control of
Pollution) Act 1974 as amended; the Water (Prevention and Control of Pollution) Cess
(Amendment) Act (No. 19 of 2003) as amended; the Air (Prevention and Control of Pollution)
Act 1981 as amended; the Wildlife (Protection) Act 1972 as amended; the Wildlife
(Protection) Amendment Act (No. 16 of 2003) as amended; the Forest (Conservation) Act
1980, as amended; the Forest (Conservation) Rules, 1981 as amended; the Biological
Diversity Act (No. 18 of 2003) as amended; the Wetlands (Conservation and Management)
Rules 2010 as amended; the Environmental Impact Assessment Notification of 2006 as
amended; the Coastal Regulation Zone Notification of 2011 as amended; and the Noise
Pollution (Regulation and Control) Rules, 2000 as amended. These legislations and
overriding policies are available on the web site of the MOEF.* Apart from these, there are
technical guidelines and specifications issued by different ministries such as Environmental
Impact Assessment Guidelines for Rail, Road & Highways Projects, 1989; and the Indian
Roads Congress Guidelines for Environmental Impacts Assessment (IRC: 104-1988) of
highway projects. Similarly there are technical manuals on water supply and treatment
issued by the Central Public Health and Environmental Engineering Organization. There are
several standards that need to be complied with. These are for drinking water, discharge of
wastewater, air emissions, and noise levels. The environmental assessment review
procedures for any subproject included under UEASP will address the requirements of all
applicable acts, rules, notifications, and standards referred above.

10. The following are the key operational principles of the GOI's Environmental Policy
and Regulatory Framework:

(i) The environmental impact assessment (EIA) is primarily concerned with assessing
direct and indirect impacts of a project on the biophysical and human environment,
and ensuring that these impacts are addressed by appropriate environmental
protection and enhancement measures;

(i) The EIA supports project proponents in incorporating environmental considerations in
project planning and in determining environmental impacts of their projects;

(iii) Project proponents are responsible for determining and disclosing all relevant project
information needed for a methodical assessment of environmental impacts of their
proposed projects;

(iv) Effective regulatory review of an EIA depends on timely, full, and accurate disclosure
of relevant information in the EIA by project proponents to project stakeholders; and

(v) Meaningful public participation is a part of EIA and it will be assessed in considering
EC application.

11. Considering the nature and scale of the subprojects under transport, water supply
and tourism infrastructure facilities under UEASP and associated environmental aspects,
these acts and regulations require that the facility owners shall obtain:

3 At the Union Territories, pollution control committees are tasked with this responsibility.
* See, www.envfor.nic.in.



(i) clearance from the relevant regulatory agencies at the Centre and the state for all
improvements and rehabilitation activities that fall within the purview of EIA
Notification 2006, and Wetland Rules 2010; and located in the legally protected
areas;

(i) clearance from the Department of Forests, GOU to carry out the work within forest
areas, to use forest land for non-forest purposes, and to fell roadside trees; the
department also requires that cutting of trees be compensated by compensatory
afforestation®;

(iii) a no-objection certificate for the subproject activity, and consents from Uttarakhand
Environment Protection and Pollution Control Board (UEPPCB) (to establish before
setting up and to operate prior to commencement of operations), for construction
equipment (such as hot-mix plants, quarrying and crushers, and batch mixing plants);
and water treatment plants; and

(iv) permission from Uttarakhand Ground Water Board to extract water for construction
purposes.

12. During the operational phase of the subproject, it is required that regular
environmental monitoring under those regulations is carried out to ensure that the
subprojects continue to comply with the statutory environmental standards prescribed.

C. Anticipated Environmental Impacts.

13. The UEASP primarily aims to repair, rehabilitate or reconstruct the existing
infrastructure damaged or destroyed by the disaster. In some cases, new construction is
envisaged (like helipads, multipurpose shelters, trek routes, bridges, realigned roads, etc.).
Considering the scale, magnitude, and type of the works proposed under UEASP, most of
the subprojects are judged to have less adverse environmental impacts that are largely
construction-related, site specific, and temporary and reversible in nature. These impacts will
be mitigated through carefully developed EMMPs that will be incorporated into related
contract documents. Thus, most of the subprojects under UEASP are expected to qualify as
of environment category B (environment categorization explained in subsequent
paragraphs). However, the exact locations at which the works are to be carried out have not
yet been identified in most of the cases. Some of these subprojects are likely to be in close
proximity to, or within the environmentally sensitive areas such as national parks, wild life
sanctuaries, and reserved forests. Therefore, possibility of causing certain significant
environmental impacts is not ruled out. In such cases, the location, design and construction
of these structures will need to be done with due consideration of the environmental impacts
and clearances required under the statutory environmental regulations of India. The maps
showing the boundaries of all of these environmentally sensitive areas are available. These
subproject locations, once finalized or identified, will be superimposed on available maps to
assess their likelihood of encroaching upon environmentally sensitive areas. Thus some of
the sub-projects may have to be classified as of environment category A.

14. In accordance with ADB’s SPS 2009, the determination of the environment category
of the Project is to be based on the most environmentally sensitive component of the Project.
Based on the preliminary data available, the proposed UEASP has been categorized as of
environment category A.

15. The implementation of subprojects can have negative impacts on various
environmental aspects, namely: (i) topography and drainage; (ii) soil and land use;
(iii) surface water; (iv) ground water resources; (v) ambient air quality; (vi) ambient noise

® The MOEF has issued specific guidelines in July 2013 for the state of Uttarakhand for expediting the forest
clearances to carry out the emergency works in forest areas (excludes works in national parks and
sanctuaries).



levels; (vii) biotic environment; (viii) cultural and historic sites; (ix) community utilities; and (x)
other socioeconomic impacts. These impacts may arise in the project lifecycle during
implementation and/or during operation phase, and in limited cases may also arise after the
end of the operation period. The potential environmental impacts are categorized into (i)
location impacts, (ii) design and pre-construction impacts, (iii) construction impacts, and (iv)
operation and maintenance impacts.

16. A multi-hazard mapping exercise is recommended to be conducted based on which
reconstruction of all sector projects may take place. Recovery and reconstruction of many
projects may need to consider re-routing and relocation and this mapping exercise would
be indispensable for project site identification/relocation etc. During the RJDNA it was
decided that the multi-hazard mapping exercise will be developed by the World Bank. ADB
will seek to the extent possible to coordinate project site interventions based on the
recommendations of this mapping. The environmental assessments and the associated
mitigation measures would reflect the recommendations of this mapping exercise as
applicable.

17. An illustrative list of potential negative environmental impacts resulting from the
proposed components is summarized below:

(i) Roads and Bridges. The anticipated environmental impacts comprise: (a)
encroachment on protected areas (flora and fauna), and historical, and cultural areas
due to hill cutting; (b) disruption to community utilities; (c) deterioration in ambient air
quality, and ambient noise levels, and elevated vibrations; (d) soil and groundwater
contamination due to establishment and operation of construction and workers
camps; (e) increased dust emissions and noise levels due to operations of quarry
and borrow sites; (f) use of hazardous substances; (g) improper disposal of
excavation spoil; (h) traffic disruption and access obstruction; (i) slides due to soail
instability triggered by cutting, blasting operations and soil erosion; (j) workers and
community health and safety; (k) water pollution due to runoff from construction
machines and bitumen mixing plants; (I) inappropriate location of borrow pits and
inadequate protection measures prior to abandoning such pits; (m) road congestion
caused by construction vehicles and activities; (n) social conflicts; and (o) poor and
inadequate operation and maintenance (O&M) of the rehabilitated systems.

(i) Water Supply. The anticipated environmental impacts comprise: (a) high noise
levels from the operation of pumping stations; (b) pollution and health risks resulting
from improper handling and/or disposal of sludge from water treatment plants; (c)
dust and noise nuisance and blocking of roads during laying of the pipeline network;
(d) dust from construction activities, which could be considerable because of the
climatic conditions; (e) recurrence of leakage problems; and (f) increased traffic flow
resulting from vehicle movement associated with construction activities;

(iii) Tourism Infrastructure and Facilities. The anticipated environmental impacts
comprise: (i) ecological degradation in legally protected areas and impacts on
archeological monuments; (ii) inadequate drainage provisions,; (iii) damage to utility
lines within the right-of-way; (iv) increased dust and noise generation due to
quarry/borrow pit operations, (v) slides due to soil erosion and slope instability
caused by slope cutting (vi) silt and debris runoff to water bodies and drainage
courses (vii) dust generation, air and noise from construction activities, (viii) spills of
chemicals at site, (ix) lack of safety measures during construction; (x) reduced
community health and safety. (xi) discharge of untreated wastewater and solid waste
including plastics, bottles, cans, etc. into ecosystems; (xii) temporary disruptions to
land use; (xii) limitations on access to roads, sidewalk closures, traffic delays and
detours, parking modifications, and increased volumes of construction—related traffic;
and (xiii) elevated vibration levels.

(iv) Urban Roads. The anticipated environmental impacts comprise: (a) loss of
household residences and business premises; (b) possible encroachment on



D.

A.

18.

wetlands; (c) disruption of commercial activities; (d) encroachment on and loss of
natural heritage sites, historical areas, cultural areas, or monuments; (e) reduction in
width of water courses caused by road embankments may affect the flow of
watercourses; (f) noise disturbances affecting educational, healthcare and cultural
activities; (g) road blocking and/or increased traffic during construction of facilities; (h)
noise, dust, or hazardous material generated by construction activities; (i) increased
turbidity and silting of watercourses caused by erosion of soils during construction; (j)
silt runoff during construction leading to impairment of downstream water quality;
land values; and (k) environmental issues resulting from uncontrolled quarrying of
raw materials.

Environmental Assessment for Subprojects and/or Components
Environmental Criteria for Subproject Selection

The EA will ensure that the subprojects under UEASP are properly selected adopting

following criteria:

B.

19.

The subprojects with the type of activities listed in ADB SPS 2009 Appendix 5 (ADB
Prohibited Investment Activities List) do not qualify for ADB's financing;

Subprojects will comply with environmental requirements specified in ADB’s SPS
2009 and those specified in India's environmental laws and regulations, including
discharge and emission standards;

Subprojects likely to be categorized as environmental category A (as defined by
ADB’s SPS 2009, as amended from time to time) will be considered for financing
under UEASP;

Subprojects encroaching into any core or buffer zones of national parks, wildlife
sanctuaries, designated wetlands of international importance, reserved forests, or
other environmentally sensitive areas shall obtain national, state and local statutory
environmental clearances (including clearance from the Supreme Court of India, as
required) before commencing with works; and

Subprojects shall not affect any protected historical or cultural heritage sites or areas,
and in case the subproject is in close proximity of such sites, all relevant regulatory
clearances and approvals would be obtained prior to commencement of works.

Environmental Guidelines for Specific Components

Taking into account of the potential impacts associated with the subprojects of

UEASP, the following environmental guidelines for specific components of UEASP will be
adopted.

Roads and Bridges:

have minimal, if any, realignments through designated wildlife sanctuaries, national
parks, areas that are of international significance (e.g. protected wetlands), or
heritage sites;

minimize disfiguration of landscape by road embankments, cuts, fills, and quarries;
minimize alteration of hydrology of waterways crossed by roads;

avoid development on flood-prone land or floodplains, low-lying flood-prone areas
that cannot be relocated to a safer site, flood defense and mitigation measures
should be implemented; and

the design and construction standards for high flood levels to be raised to an
appropriate level;

minimize the risk of driving accidents where construction interferes with preexisting
roads.



20.

Water Supply:

avoid water-use conflicts in abstraction of raw water for water supply with other
beneficial water uses;

avoid development on flood-prone land or floodplains, low-lying flood-prone areas
that cannot be relocated to a safer site, flood defense and mitigation measures
should be implemented;

the design and construction standards for high flood levels to be raised to an
appropriate level;

avoid to the extent possible any development on flood-prone land or floodplains;
avoid raw water supply extraction where there are upstream wastewater discharges;
avoid hazard of land subsidence caused by excessive groundwater pumping;

avoid over pumping of groundwater, which could lead to salinization;

avoid generating more sewage than existing community facilities can handle;

avoid excessive abstraction of water, which could impact downstream water users;
and

ensure adequate availability of water at source.

Urban Roads:

ensure space availability for road safety, residents, pedestrians and for installation of
noise and air pollution mitigation measures;

minimize disfiguration of landscape by road embankments, cuts, fills, and quarries;
minimize alteration of hydrology of waterways crossed by roads;

minimize dislocation or involuntary resettlement of people living in right-of-way;
minimize the risk of driving accidents where construction interferes with preexisting
roads; and

minimize the risk of accidents associated with increased vehicular traffic, which may
lead to accidental spills of toxic materials and/or loss of life.

Tourism Infrastructure and Facilities:

avoid areas of incompatible land use (e.g., densely populated residential areas,
schools, or hospitals);

avoid impairment of downstream water quality caused by release of inadequately
treated or untreated sewage;

choose sites where overflows can be controlled to avoid impacts on neighboring
properties;

avoid disturbance to the extent, depth, or hydrological balance of wetlands;

avoid development on flood-prone land or floodplains, low-lying flood-prone areas
that cannot be relocated to a safer site, flood defense and mitigation measures
should be implemented;

the design and construction standards for high flood levels to be raised to an
appropriate level; and

choose sites to minimize hazards to public health and natural ecosystems due to
failure of domestic sewage and solid waste management systems

A final check on conformity with the selection criteria will be done by the EA prior to

the submission of selected subprojects to ADB for ADB's clearance. Any subproject, which
does not meet the environmental criteria listed above, will be returned to the respective IA
for ensuring compliance with the criteria. A subproject that is non-compliant with India’s
regulatory requirements will be rejected.

21.

All subprojects will be subjected to the environmental assessment process. This is a

process of environmental analysis and planning to address the environmental impacts and
risks associated with a project. All environmental assessments will follow ADB's disclosure



requirements. The disclosure requirement for the EIA report will be changed from the 120
days prior to ADB Board of Directors approval to 120 days prior to award of contract of the
subproject.®

22. For the subprojects proposed under retroactive financing, the environmental
assessment process outlined in following paragraphs will be completed including ADB’s
approval of such environmental assessment reports prior to award of contracts, and all
relevant environmental mitigation and monitoring measures will be made a part of the
contract document. In case of some subprojects where the work has commenced prior to
completion of the environmental assessment process, a detailed environmental audit will be
carried out prior to approval of the subproject under UEASP. The environmental audit report
will be prepared and submitted to ADB for approval. The corrective action plans as
recommended in the audit report will be implemented by the IAs.

C. Environmental Assessment and Review Procedures for Subprojects

23. This EARF also provides specific procedures to be used for every subproject under
the UEASP for (i) environmental classification and assessment though a rapid environmental
assessment (REA), an EIA or an initial environmental examination (IEE), of eligible
subprojects; (ii) design and implementation of the EMMPs as stipulated in the EIA or IEE; (iii)
compliance with public consultation and information disclosure-related requirements;
(iv) maintaining records of all subprojects' environment-related documents for disclosure by
the EA and the IAs; and (v) monitoring the performance of the EA and the 1As responsible
for implementing environmental assessment-related activities, including EMMPs.

24, The environmental assessment procedures to be followed during implementation of
the UEASP are guided by the following considerations:

(i) The UEASP is a multi-sectoral loan, involving several implementing agencies;
(i) It involves a range of subproject approval and implementation arrangements;
(iii) It involves a large number of subprojects and needs to be implemented in an

expeditious ‘emergency assistance mode; and
(iv) The most subprojects involve reconstruction or rehabilitation of existing infrastructure
facilities.

D. Requirements to Environmental Screening and Classification

25. The UEASP will use a classification system to reflect the significance of a project’s
potential environmental impacts. Each proposed subproject is scrutinized as to its type,
location, scale, and sensitivity; and the magnitude of its potential direct, indirect, cumulative,
and induced environmental impacts in the project’s area of influence. All subprojects will be
screened to determine their environmental category based on the ADB's REA Checklist. The
templates of the REA checklists for subprojects that may fall across the selected sectors
(roads and bridges water supply, urban roads, tourism infrastructure and facilities) are
attached in Appendix 2. The subprojects will be assigned one of the following categories:

0] Category A. A proposed subproject is classified as category A if it is likely to have
significant adverse environmental impacts that are irreversible, diverse, or
unprecedented. These impacts may affect an area larger than the sites or facilities
subject to physical works. An environmental impact assessment is required;

(i) Category B. A proposed subproject is classified as category B if its potential adverse
environmental impacts are less adverse than those of category A subprojects. These
impacts are site-specific, few if any of them are irreversible, and in most cases

® Since the UAESP is an Emergency Assistance Loan (EAL), a procedural flexibility has been adopted for the
disclosure requirements of EIA reports for the subprojects in category A in line with SPS 2009.



mitigation measures can be designed more readily than for category A projects. An
initial environmental examination is required.

(iii) Category C. A proposed subproject is classified as category C if it is likely to have
minimal or no adverse environmental impacts. No environmental assessment is
required although environmental implications need to be reviewed.

26. A subproject’s category is determined by the category of its most environmentally
sensitive component, which implies that if any one component of a subproject has potential
of significant adverse environmental impacts, then the subproject is to be classified as
Category A regardless of potential environmental impacts of other aspects of the subproject.

27. In general, a subproject will be classified as Category A’ if the project:

(i) has a significant level of environmental impacts requiring complex mitigation
measures needing to be prepared through an in depth assessment of the impacts
and detailed study for preparing mitigation measures; and

(i) will generate impact on an ecologically sensitive area, particularly if the subproject
passes through or falls within 100 meters of ecologically sensitive areas, particularly
designated wildlife sanctuaries, national parks, other sanctuaries, botanical garden,
or area of international significance (e.g., protected wetland designated by the
Wetland Convention); or pass through any cultural heritage sites designated by
UNESCO.

28. Other infrastructure rehabilitation subprojects that do not fall into the above category
are typically classified as Category B or C depending upon the scale of impacts.

E. Requirements for Environmental Assessments and Management Plans

29. The procedures for environmental assessment of subprojects must be in line with the
requirements of ADB’s SPS 2009, as amended from time to time and India’s statutory
environmental regulations at the national, state, and local levels.

30. It is expected that the majority of subprojects will involve the rehabilitation or
reconstruction of damaged infrastructure at existing locations. However in some instances
there may be a requirement to relocate infrastructure to new locations. In these instances
the EA and respective IA will identify potential direct, indirect, cumulative and induced
environmental impacts on and risks to physical, biological, socioeconomic, and physical
cultural resources and determine their significance and scope, in consultation with
stakeholders, including affected people. If potentially adverse environmental impacts and
risks are identified, the EA and the respective |IA will undertake an environmental
assessment as early as possible in the project cycle. For subprojects with potentially
significant adverse impacts that are diverse, irreversible, or unprecedented, the EA and the
respective implementing agencies will examine alternatives to the project's location, design,
technology, and components that would avoid, and, if avoidance is not possible, minimize
adverse environmental impacts and risks. The rationale for selecting the particular
subproject location, design, technology, and components will be properly documented,
including, cost-benefit analysis, taking into account environmental costs and benefits of the
various alternatives considered. The "no action" alternative will be also considered.

31. The impacts and risks will be analyzed in the context of the each subproject's area of
influence that encompasses:

(i) the primary subproject site(s) and related facilities;

(i) associated facilities that are not funded as part of the UEASP, and whose viability
and existence depend exclusively on the subproject and whose goods or services
are essential for successful operation of the subproject;
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(iii) areas and communities potentially affected by cumulative impacts of the UEASP, and
other sources of similar impacts in the geographical area; and

(iv) areas and communities potentially affected by impacts from unplanned but
predictable developments caused by the subproject that may occur later or at a
different location.

32. Environmental impacts and risks will also be analyzed for all relevant stages of the
project cycle, including preconstruction, construction, operations, decommissioning, and
post-closure activities such as rehabilitation or restoration.

33. Environmental Classification. The proposals for subprojects would be generated
by the EA and/or the respective IAs. The environment specialists attached to the Design and
Supervision Consultants (DSC) of the respective IA and/or the environment expert attached
to the EA and/or the respective IA will assist the EA and/or the respective IA to develop a
rapid environmental assessment of each subproject. The rapid assessment takes the form of
a checklist. After screening by the respective IA and/or the EA, duly endorsed REA checklist
will be submitted to ADB for review and for ADB’s confirmation of the environmental
classification of each subproject.

34. Preparation of ElAs, and IEEs: Based on confirmation by ADB of the environment
category of the subproject, the EA and/or the respective |A will prepare an EIA for subproject
classified as Category A and prepare an |EE for subproject classified as B.” For category C
subprojects, the EA and/or the 1As will review environmental implications of the subprojects.
The EIA or IEE for each subproject will include an EMMP that reflects the proposed
mitigation measures, environmental monitoring and reporting requirements, emergency
response procedures, related institutional or organizational arrangements, capacity
development and training measures, implementation schedule, cost estimates, and
performance indicators. During EIA or IEE preparation, adequate public consultation will be
carried out,® and the comments from the public will be reflected in the final EIA or IEE report.

35. Developing Environmental Management and Monitoring Plans (EMMP). An
EMMP that addresses the potential impacts and risks identified by the environmental
assessment shall be prepared for each Category A or B subproject. The EMMP will include
the proposed mitigation measures, environmental monitoring and reporting requirements,
emergency response procedures, related institutional or organizational arrangements,
capacity development and training measures, implementation schedule, cost estimates, and
performance indicators. Where impacts and risks cannot be avoided or prevented, mitigation
measures and actions will be identified so that the project is designed, constructed, and
operated in compliance with applicable laws and regulations and meets the requirements
specified in this document. The level of detail and complexity of the environmental planning
documents and the priority of the identified measures and actions will be commensurate with
the subproject’s impacts and risks. Key considerations include mitigation of potential adverse
impacts to the level of “no significant harm to third parties”, the polluter pays principle, the
precautionary approach, and adaptive management. The preparation and content of the
EMMP is given in ADB's SPS 2009.

36. Occupational health and safety aspects. The EMMP will include provisions to
provide workers with a safe and healthy working environment, taking into account risks
inherent to the particular sector and specific classes of hazards in the work areas. The EA
and the 1As will take steps to prevent accidents, injury, and disease arising from, associated
with, or occurring during the course of work by (i) identifying and minimizing, so far as

" The content of an EIA or IEE study and recommended formats of EIA and IEE reports are given in SPS 2009;
and explained in the Environmental Assessment Guidelines of the Asian Development Bank available at the
following URL: http://www.adb.org/documents/Guidelines/Environmental_Assessment/default.asp

8 Two consultations will take place for EIAs and one consultation will take place for IEEs as detailed in Chapter X
of EAG (2003).
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reasonably practicable, the causes of potential hazards to workers; (ii) providing preventive
and protective measures, including modification, substitution, or elimination of hazardous
conditions or substances; (iii) providing appropriate equipment to minimize risks and
requiring and enforcing its use; (iv) training workers and providing them with appropriate
incentives to use and comply with health and safety procedures and protective equipment;
(v) documenting and reporting occupational accidents, diseases, and incidents; and (vi)
having emergency prevention, preparedness, and response arrangements in place. The EA
and the 1As will apply preventive and protective measures consistent with international good
practice, as reflected in internationally recognized standards such as the World Bank
Group’s Environment, Health and Safety Guidelines.

37. Community health and safety. The EIAs and IEEs will identify and assess the risks
to, and potential impacts on, the safety of affected communities during the design,
construction, operation, and decommissioning of the project, and the EMMP will establish
preventive measures and plans to address them in a manner commensurate with the
identified risks and impacts. These measures will favor the prevention or avoidance of risks
and impacts over their minimization and reduction. The EA and the IAs will inform affected
communities of significant potential hazards in a culturally appropriate manner. The EA and
the IAs will be prepared to respond to accidental and emergency situations. This preparation
will include response planning document(s) that addresses the training, resources,
responsibilities, communications, procedures, and other aspects required to respond
effectively to emergencies associated with project hazards. Appropriate information about
emergency preparedness and response activities, resources, and responsibilities will be
disclosed to affected communities.

38. If some residual impacts are likely to remain significant after mitigation, the EMMP
will also include appropriate compensatory measures (offset) that aim to ensure that the
project does not cause significant net degradation to the environment. Such measures may
relate, for instance, to conservation of habitat and biodiversity, preservation of ambient
conditions, and greenhouse gas emissions. Monetary compensation in lieu of offset is
acceptable in exceptional circumstances, provided that the compensation is used to provide
environmental benefits of the same nature and is commensurate with the project’s residual
impact.

39. The EMMP will define expected outcomes as measurable events to the extent
possible and will include performance indicators or targets that can be tracked over defined
periods. It will be responsive to changes in project design, such as a major change in project
location or route, or in technology, unforeseen events, and monitoring results.

40. At times, a third party’s involvement will influence implementation of the EMMP. A
third party may be, inter alia, a government agency, a contractor, or an operator of an
associated facility. When the third-party risk is high and the EA/IAs have control or influence
over the actions and behavior of the third party, the EA/IAs will collaborate with the third
party to achieve the outcome consistent with the requirements for the EA/IAs. Specific
actions will be determined on a case-by-case basis.

41. The EA/IAs will use qualified and experienced experts to prepare the environmental
assessment and the EMP. For highly complex and sensitive projects (if identified during
implementation), independent advisory panels of experts not affiliated with the project will be
used during project preparation and implementation.

42. An element of the SPS (Environment) provides that ADB address the environmental
aspects of its operations through a systematic approach to the purchase of goods and
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services that are thought to be less damaging to the environment® than other goods and
services that serve the same purpose.

43. Biodiversity Conservation and Sustainable Natural Resource Management. The
EA and the |As, through application of the EARF provisions, shall identify measures to avoid,
minimize or mitigate potentially adverse impacts and risks and, as a last resort, propose
compensatory measures, such as biodiversity offsets, to achieve no net loss or a net gain of
the affected biodiversity.

44, Natural habitats. In areas of natural habitat, the project will not significantly convert
or degrade such habitat, unless the following conditions are met:

(i) no alternatives are available;

(i) a comprehensive analysis demonstrates that the overall benefits from the project will
substantially outweigh the project costs, including environmental costs; and

(iii) any conversion or degradation is appropriately mitigated.

45, Mitigation measures will be designed to achieve at least no net loss of biodiversity.
They may include a combination of actions, such as postproject restoration of habitats, offset
of losses through the creation or effective conservation of ecologically comparable areas that
are managed for biodiversity while respecting the ongoing use of such biodiversity by
Indigenous Peoples or traditional communities, and compensation to direct users of
biodiversity.

46. Critical habitats. In subprojects to be implemented in areas of critical habitats'®, the
EA and the |As shall ensure that:

(i) there are no measurable adverse impacts, or likelihood of such, on the critical habitat
which could impair its high biodiversity value or the ability to function;

(i) the project is not anticipated to lead to a reduction in the population of any recognized
endangered or critically endangered speciess or a loss in area of the habitat concerned such
that the persistence of a viable and representative host ecosystem be compromised; and

(iii) any lesser impacts are mitigated.

47. When the project involves activities in a critical habitat, the borrower/client will retain
qualified and experienced external experts to assist in conducting the assessment.

48. Legally protected areas. In circumstances where some project activities are located
within a legally protected area, the borrower/client will meet the following requirements:

(i) act in a manner consistent with defined protected area management plans;

(i) consult protected area sponsors and managers, local communities, and other key
stakeholders on the proposed project; and

(iii) implement additional programs, as appropriate, to promote and enhance the
conservation aims of the protected area.

® Goods controlled (i.e., banned or scheduled to be phased out of production and use) under international
environmental or public health agreements shall not be allowed. Substances controlled under these agreements
are among the products most damaging to the environment and human health. These include ozone-depleting
substances, asbestos, chemicals covered by Rotterdam Convention, and persistent organic pollutants covered
by the Stockholm Convention. Except as ADB may otherwise agree, goods must not contain products identified
on ADB’s Prohibited List. Suppliers should provide such reports or information as needed to ensure that this
requirement is met.

1% Critical habitats include those areas either legally protected or officially proposed for protection, such as areas
that meet the criteria of the World Conservation Union Classification, the Ramsar List of Wetlands of International
Importance, and the UNESCO world natural heritage sites.
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49. Review of ElAs, and IEEs. ElAs, and IEEs prepared by the EA and/or by the
respective IAs, and duly vetted and endorsed by the respective environment staff at the EA
and/or the 1As will be submitted to ADB for review and approval. The ElIAs and IEEs will be
disclosed on ADB website as per SPS 2009 and ADB’s Public Communications Policy
(2011). The EIAs will also be disclosed for 120 days prior to award of contract for the
subproject. In the event that a subproject design undergoes changes following approval of
the EIA or IEE, and the new design has elements that impinge on the environmental impacts
identified and addressed in the original EIA or IEE, or introduces new potential
environmental impacts, the EIA or IEE must be revised by the EA and/or by the respective
IA, and will be subject to re-approval by ADB, to address these new impacts. The revised or
updated EIAs and IEEs will be disclosed on ADB website. Any subproject observed to be in
noncompliance with ADB’s guidelines or requirements will not be eligible for financing under
UEASP.

50. Supervision, Monitoring and Reporting. The information on the implementation of
the EMMP, as well as that on the environmental safeguard compliance will be systematically
documented and reported to ADB by the EA as part of the semi-annual reports on the
implementation of the EMMPs for environment category A subprojects, and on annual basis
for environment category B subprojects. Each IA will ensure that all environmental
assessment documentation, including the environmental monitoring reports, are properly
and systematically kept as part of subproject specific records. All such monitoring reports will
be disclosed on ADB website.

51. Since UEASP will be administered as an emergency assistance, there will be a need
to implement some subprojects on an urgent basis before the onset of the next monsoon
rains. The severe winter season during November to February also reduces the working
period. A review of available information on the indicative list of subprojects suggests that
many interventions are of similar nature, and will not have extensive or severe environmental
impacts. Hence, based on environmental screening through REA checklists, sectoral
(generic) IEEs may be prepared for such subprojects. However, where the REA checklists
indicate environmental impacts of a serious nature, a detailed environmental assessment
(an IEE or an EIA as required) will be carried out.

52. The EA and the IAs shall ensure that ADB is given access to undertake
environmental due diligence for all subprojects. However, the EA and the |As have the main
responsibility for undertaking environmental due diligence and monitoring the
implementation of environmental mitigation measures for all subprojects. The due diligence
report as well as monitoring reports on implementation of the environmental management
plan will to be documented systematically, will also be disclosed on GOU website, and will
made available to the public if requested.

E. Consultation, Information, Disclosure and Grievance Redress Mechanism
A. Public Consultation

53. The RJDNA provides an overview of the total damage caused by the disaster. The
analysis also indicates the type of projects that will need to be undertaken, and a prioritized
list of interventions across the identified sectors has been compiled in consultation with the
relevant IAs and the EA. Although these subprojects will be undertaken for the welfare of the
communities, to rehabilitate, or reconstruct essential and important infrastructure, it is still
likely that the environment, communities and immediate stakeholders may be affected by the
reconstruction exercise. In cases, infrastructure may need to be constructed along new
alignments, and locations, thereby, disturbing habitat that was previously not affected. In
order to minimize any impacts on the communities and the environment rendered fragile by
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the devastating calamity, it is important to involve communities in the reconstruction process
through a system of consultation.

54, The EA and the IAs will ensure that meaningful public consultations'! are undertaken
during the assessment process for the subprojects with affected people and other concerned
stakeholders, including civil society, and facilitate their informed participation. According to
ADB’s SPS, public consultation is mandatory as part of environmental assessment of
subprojects, and best practice approaches should be followed. Public consultation for
category A subprojects need to be carried out during the early stage of environmental
assessment preparation and throughout the project implementation to address any
environmental issues that affect the local communities, NGOs, governments, and other
interested parties. For all category A subprojects, the SPS requires public consultation at
least twice: once during the early stages of EIA field work and once when the draft EIA
report including EMMP is available, and prior to loan appraisal by ADB (since UEASP is an
EAL, the draft EIA reports will be prepared during implementation and discussed with local
communities and other stakeholders prior to submission to ADB for approval). For category
B subprojects it is recommended that public consultation be carried out during the early
stages of the environmental assessment process and throughout the project implementation
to address any environmental issues that affect the local communities, NGOs, governments,
and other interested parties. It is important that consultation with stakeholders occurs at an
early stage of environmental assessment preparation, and throughout project
implementation. The EA and the IAs will ensure that the consultation process with the local
communities and other stakeholders is continued throughout during the implementation
phase. The concerns raised by the local communities shall be addressed by the EA/IAs
through proper implementation of EMMPs and grievance redress systems.

55. A variety of approaches can be adopted, which are described in detail in the ADB
Environmental Assessment Guidelines (2003). Consultation will be carried out in a manner
commensurate with the impacts on affected communities. The consultation process and its
results are to be documented and reflected in the environmental assessment report.

56. Consultation will be based on the following principles:

(i) early start in the individual project preparation stage and continuation throughout the
project cycle;

(i) timely disclosure of relevant information to affected people in a comprehensible and
readily accessible format in local language;

(iii) ensuring the absence of intimidation or coercion during public consultation;

(iv) gender inclusive and responsive with focus on disadvantaged and vulnerable groups,
and

(v) enabling the integration of all relevant views of affected people and stakeholders into
decision-making.

B. Information Disclosure

57. The project and subproject related information shall be disclosed through public
consultation and more formally by making documents and other materials available in a form
and at a location in which they can be easily accessed by stakeholders. This normally
involves making draft reports available at public locations in the subproject locations and

" Meaningful consultation is a process that (i) begins early in the project preparation stage and is carried out on
an ongoing basis throughout the project cycle; (ii) provides timely disclosure of relevant and adequate
information that is understandable and readily accessible to affected people; (iii) is undertaken in an
atmosphere free of intimidation or coercion; (iv) is gender inclusive and responsive, and tailored to the needs
of disadvantaged and vulnerable groups; and (v) enables the incorporation of all relevant views of affected
people and other stakeholders into decision making, such as project design, mitigation measures, the sharing
of development benefits and opportunities, and implementation issues.
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providing a mechanism for the receipt of comments, and making documents available more
widely by lodging them on the ADB and the EA’s and IAs’ websites. The EA and the IAs will
submit to ADB the environmental assessment documents and monitoring reports for
disclosure on ADB’s website. Since UEASP is an EAL, the EARF will be disclosed before
project appraisal, where applicable.

58. The information disclosure related requirements for UEASP are:

(i) overall responsibility for ensuring that the environmental requirements of the Project
set forth in ADB"s SPS 2009 and statutory environmental regulations of India lies
with the EA and the |As for the respective subprojects;

(i) the EA is primarily responsible for ensuring that all environmental assessment
documentation, including the environmental due diligence and monitoring reports, are
maintained properly and systematically documented as part of the Project record;

(iii) all environmental documents are subject to public disclosure, and are therefore to be
made available to public, if requested;

(iv) all environmental assessment documentation for category B subprojects (IEEs) will
be posted on the ADB website upon approval of IEEs by ADB;

(v) under the SPS (2009), If any category A subprojects are identified, the draft EIA is to
be prepared, and posted on the ADB website 120 days before board approval;'?
Since the UAESP is an EAL,the EIA report will be disclosed on ADB website 120
days prior to award of contract of the subproject;

(vi) the reports on the implementation of EMMPs submitted by the EA to ADB (semi-
annual for environment category A and annual for environment category B
subprojects; and the third party semi-annual reports submitted by the external
environment experts will be disclosed on ADB website.

59. The EA and the IAs will provide relevant environmental information, including
information from the documents above in a timely manner, in an accessible place and in a
form and language(s) understandable to affected people and other stakeholders. For
illiterate people, other suitable communication methods will be used.

C. Grievance Redress Mechanism

60. Since UEASP centers around destroyed or damaged infrastructure, it is anticipated
that there could be complaints from the communities at various levels pertaining to the
environmental impacts of the infrastructure being rehabilitated or reconstructed.

61. The EA will establish a mechanism to receive and facilitate resolution of affected
peoples’ concerns, complaints, and grievances about the project’'s environmental
performance. Field level grievances will be addressed through Grievance Redress
Committees (GRC) to be formally constituted at each IA comprising of members of local
government, member of the environment regulatory agency if required, NGOs, project staff,
and representatives of the affected people. The environment staff of the IA would be the
nodal officer responsible for management of complaints pertaining to environmental aspects.
A complaint register would be maintained at each site for a subproject. The GRCs will be
formally notified and established at the project sites, and will function as open forums for
hearing complaints and exploring quick resolutions to resolving conflicts. Each GRC will
record its deliberations and inform the concerned parties of a resolution within 2 weeks of its
findings and recommendations. Communities will be informed about the GRC through the
outreach mechanism of the EA and the respective |As. If the grievance cannot be resolved

'2 Since the UAESP is an EAL, in line with relevant operational procedures for EAL, a procedural flexibility has
been requested for the disclosure requirements of EIA reports for the subprojects in category A. The disclosure
requirement for the EIA report will be changed from the 120 days prior to board approval to 120 days prior to
award of contract of the subproject.
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within 2 weeks, the EA is notified to further advise on the situation with higher government
bodies. The grievance mechanism will address the concerns and complaints using an
understandable and transparent process that is gender responsive, culturally appropriate,
and readily accessible to all segments of the affected people at no costs and without
retribution. The mechanism developed will be in a manner that it shall not impede access to
the existing judicial or administrative remedies.

F. Institutional Arrangement and Responsibilities

62. A secretariat will be established in the EA as the project management unit (PMU) for
the UEASP. The secretariat will consist of officials from GOU for project and financial
management. The secretariat will be assisted by the project support office for project
preparation and implementation under ADB technical assistance. The project support office
established by ADB will also assist the |As.

63. The EA will work closely with the 1As for effective implementation of environmental
safeguards related requirements. The institutional arrangements and responsibilities are
detailed below.

64. The PMU established within the EA will be responsible for ensuring compliance of
subprojects with (i) ADB’s SPS 2009 and India’s statutory environmental regulations at the
national, state and local levels; and (ii)) day-to-day coordination with the project
implementation units (PlUs) established within respective implementing agencies. The PIUs
will be responsible for supervision and monitoring of day-to-day implementation of
subprojects. The responsibility of preparing environmental assessment reports will be shared
by the EA and the I|As. Academically qualified staff having appropriate professional
experience in the area of management of environmental safeguards will be engaged in the
PMU and in each PIU on full-time basis till completion of the UEASP. The environment staff
in the PMU may be supported by the project support office funded under the technical
assistance. The EA and the |As will ensure that the environment staff is provided with all
requisite infrastructure support (dedicated office space, dedicated vehicle for field visits,
laptop, communication facilities, administrative support, etc.) and associated budget for
effective supervision and monitoring of implementation of environmental safeguards.

65. The |As will be supported by design and supervision consultants (DSC). Each DSC
will have one environmental specialist on full-time basis till the completion of its contract.
Since the works are spread across a number of districts in hilly areas, these environmental
specialists would be supported by junior level environmental staff on full time basis if
deemed necessary during implementation or during reviews by ADB. The senior engineers
of the 1As (in-charge of site works) or their nominated engineering field staff will be trained
on key environmental management aspects by the PMU and respective PIU environment
staff, and will be assigned the task of monitoring day-to-day implementation of the EMMPs in
the field.

66. For monitoring of environmental parameters as outlined in the ADB approved
EMMPs, appropriate monitoring agencies would be engaged by the contractors (cost to be
included in each contract based on subproject specific monitoring plans) or by the IAs for the
monitoring works not included in the civil works contracts (cost included in the budget given
in table 3).

67. For environment category A subprojects, external environment expert(s) will be
engaged by the EA for third party monitoring. These experts will undertake periodic field
visits, review implementation of EMMPs, develop corrective action plans if required and
discuss those with the environment and field staff of the contractors, DSCs, the respective
IAs and the EA. These experts would also review the corrective actions implemented in their
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subsequent follow-up visits. These experts will submit their semi-annual reports on the
implementation of EMMPs directly to ADB.

68.
(i)
(ii)

(iii)

(iv)

(xii)
(xiii)

(xiv)

69.

The IAs will be responsible for:

appointing an environment officer as a full-time staff to monitor the implementation of
environmental management measures required for each subproject.

preparing documentation for statutory environmental and forest clearances,
permissions, consents, etc. for all projects; following up with respective regulatory
agencies (environment and forest departments at the state and central government,
UEPPCB, etc.) and responding to their queries; ensuring compliance with the terms
and conditions mentioned in the clearances, permissions, consents, etc.; and
renewing these within the validity period as mandated under the then prevailing rules
and regulations;

ensuring that all regulatory clearances are obtained before starting civil works for the
subproject or the relevant stretches (in case of linear activities like roads, pipelines,
etc.);

ensuring that for each subproject environment classification process is completed
and approved by ADB, relevant environmental assessment documents (EIA or IEE)
are prepared including the EMMPs, and appropriately disclosed;

ensuring that contractors have access to the EIA, or IEE reports and EMMPs for the
relevant subprojects;

ensuring that contractors understand their responsibilities to mitigate environmental
problems associated with their construction activities;

ensuring that the EMMPs, including all proposed mitigation measures and monitoring
programs are properly implemented;

undertaking monitoring of subprojects and preparing environmental monitoring
reports to be delivered to ADB;

informing ADB immediately in the case of unpredicted environmental impacts
occurring during project implementation; preparing and implementing a
environmental emergency plan in consultation with relevant government agency, the
EA and ADB;

conducting field visits for compliance verification, preparing and ensuring
implementation of corrective action plans (including those developed during ADB
review missions);

in the case that a subproject needs to have its siting or alignment changed during
implementation, review the environmental classification, obtain its confirmation from
ADB (through PMU), reviewing it to determine whether a supplementary study (IEE
or EIA) is required. If so, prepare TOR for undertaking a supplementary IEE or EIA,
and require an environment specialist to carry out the study, and implement any
amendments to the original EMMP.

preparing a project specific EMMP for the operations that includes a sub-plan for
each of the work areas.

providing awareness training in environmental management for all employees
working on the subproject.

ensuring that meaningful public consultations (including both men and women) are
undertaken with affected groups and local NGOs. The list of people attending the
consultation, time and locations, subjects discussed during consultation will be
recorded in a systematic manner.

sharing information and disclosure of environmental safeguard documents (including
any corrective action plans prepared in cases of change to original project design) as
required.

The PMU within the EA will be responsible for the following responsibilities:



(ii)
(iii)

(vii)

(viii)

70.
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appointing an environment expert as a full-time staff to provide guidance and
coordinate with the IAs in the implementation of environmental safeguards for
UEASP (may be supported by project support office funded under technical
assistance);

preparing environmental screening checklists for each subproject after due
consultation with implementing agencies, and submit to ADB for approval;

based on the environment category approved by ADB for the subproject, preparing
terms of reference (TOR) to conduct IEEs or ElAs; preparing ElAs or IEEs and
relevant EMMPs in consultation with the 1As as per ADB’s SPS (2009) and India’s
statutory environmental requirements, and submit to ADB for its approval;.

ensuring that EMMPs and other specific conditions, if any, are included in bidding
and subsequently in contract documents;

submitting the environmental monitoring reports to ADB after review and
endorsement;

conducting field visits for compliance verification, preparing and ensuring
implementation of corrective action plans (including those developed during ADB
review missions);

conducting capacity building programs in consultation with ADB for strengthening of
environmental assessment , management, and monitoring capability of the staff from
PMU, PlIUs, the EA, the implementing agencies, other line agencies as deemed
necessary, DSCs, and contractors; and

ensuring that external environmental expert(s) is/are engaged for monitoring of all
category A subprojects; submission of a external monitor's report covering all
environment category A subprojects directly to ADB on semi-annual basis;
implementation of corrective actions (through IAs) recommended by the external
monitor or by ADB.

The proposed institutional arrangements are given below:

Table 2: Proposed Institutional Arrangements

Unit Designation Remarks
PMU at the EA Environmental Expert Full-time
PlUs in respective | Environmental Officer Full-time
Implementing Agencies
Design and Supervision | Environmental Specialist Full-time in each
Consultants (DSCs) DSC
Environmental Assistant 1 in each DSC, full
time if deemed
necessary
External Monitor (in EA) | Environment Monitoring Specialist | Intermittent  Inputs
(18 person-months
over 36 months)

ADB will take the following responsibilities:

review the REA checklists submitted for the subprojects, and confirm environment
categorization;

in case of EIAs and IEEs prepared for each subproject (both new or updated as
applicable), review them as a basis for the approval of subprojects;

review of any corrective action plan prepared for environmental safeguards during
project implementation, as well as environmental monitoring reports;

disclose the EIAs and IEEs and the environmental monitoring reports on ADB web
site in line with disclosure requirements outlined in SPS 2009;

monitor the implementation of the environmental assessment procedures described
above and the approved EMMPs;
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(vi) conduct environmental safeguards due diligence as part of project review missions;

(vi)  provide assistance to the EA and the IAs, if required, in carrying out their
responsibilities; and

(viii)  provide resource persons during environment capacity building events to deliver
lectures on ADB specific requirements.

A. Staffing Requirements and Budget

72. One environmental expert will be based in PMU of the EA and each of the respective
PIUs of implementing agencies. Consultant support for environmental management and
monitoring will be provided to enhance the existing resources of each of the PIUs. UEASP's
costs will incorporate a budget and resources needed to (i) implement the environmental
review and screening procedure, (ii) undertake the environmental assessment studies for the
subprojects, (iii) monitor the implementation of EMMPs, and (iv) undertake environmental
mitigation measures as required.

73. A timeframe of 21 person-days is considered sufficient to prepare an IEE report, and
up to 120 days is considered sufficient for an EIA report as per ADB requirements. Hence
the budget allocation as per the local rates would be in the range of $4,000 for an IEE and
$15,000 for an EIA. At present no data is available in terms of the number of subprojects
that would qualify as of environment category A (requiring an EIA) and of category B
(requiring an IEE). It is also possible to bunch the subprojects falling in one geographical
area, and prepare consolidated EIA or IEE reports. Based on the indicative list of
subprojects, about 30 consolidated reports (both EIA and IEEs put together) are envisaged,
and a budget provision of $250,000 is considered.

74. Sufficient budget funds and resources have been incorporated into UEASP to cover
costs to (i) implement the environmental review procedures, (ii) conduct IEEs and EIAs for
the follow up subprojects, (iii) monitor the implementation of the EMMPs, and (iv) undertake
environmental monitoring by PlUs.

75. The cost of conducting training, undertaking monitoring of environmental parameters
through recognized laboratories (part of civil contract), hiring environmental consultants, and
implementing the EARF will also be incorporated in UAESP.

76. Implementation of the above environmental assessment and review procedures
would require the following budget:

Table 3: Estimated Cost for Implementation of
Environmental Management and Monitoring Plans

Item No. of Rate per Budget (USD)
Units Unit ($)

Environmental expert attached to PMU | 1 person x| 2,000 per 72,000
in the EA 36 months month
Environmental officers attached to PIU | 3 persons x| 2,000 per 216,000
in each 1A 36 months month
Environmental specialists attached to | 3 persons x| 4,000 per 432,000™
the DSCs 36 months month
Environmental assistants to support the | 3 persons x| 1,800 per 194,400
Environmental specialists within the | 36 months month
DSCs (if deemed necessary)
Environment  monitoring  specialist | 0.5 persons| 5000 per 90,000

13 supported by the technical assistance for project support office
" The cost is supported by the consultancy contracts.
'8 The cost is supported by the consultancy contracts
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Item No. of Rate per Budget (USD)
Units Unit ($)
(external monitor) in the EA for third | x 36 months | month
party monitoring of category A
subprojects.
Preparation of environmental | Lumpsum 250,000 250,000"
assessment reports (EIAs and IEEs)
Office expenditure related to | Lumpsum 25,000 25,000
preparation of environmental
assessment reports and EMMPs.
Provision of travel budget and | Lumpsum 1000 per 144,000
expenditure of  monitoring the month  per
implementation of EMMPs PIU and
PMU for 36
months
Capacity building programs (3 per year | Lumpsum 50,000 50,000
for 3 years)
Contingency 26,600
TOTAL 1,500,000
G. Monitoring Environmental Performance and Supervision
77. Environmental assessment will include environmental monitoring plans identifying

environmental monitoring activities to ensure that negative environmental impacts are being
addressed effectively through implementation of EMMPs. An environmental monitoring plan
will be prepared for each subproject. It will identify environmental parameters to be
monitored; describe sampling stations, frequency of monitoring, applicable standards,
agencies and institutions responsible for monitoring; and provide indicative monitoring costs.
The extent of monitoring activities, including their scope and periodicity, will be
commensurate with the project’s risks and impacts. The parameters to be monitored,
frequency and duration of monitoring as well as the locations to be monitored will be as per
the monitoring plan prepared as part of the EMMP. Implementation of the EMMP during
construction will be done by the contractor and supervised by the DSC's environment
specialist. The |As will monitor contractor's environmental performance. The budget for
environmental monitoring shall be included as part of civil works and DSC contracts. This
plan will require environmental monitoring mechanisms to be used to indicate the
effectiveness of the EMMP in mitigating negative impacts identified in the EIA or IEE report.
The EA has the overall responsibility of fulfilling environmental requirements of the GOI and
GOU, and monitoring the implementation of the EMMPs for all subprojects under UEASP.
The PMU at the EA would be assisted by the respective PIU in each IA. The DSCs would
provide support to the respective IAs in this regard.

78. During the design and preconstruction stage, monitoring will be the responsibility of
the 1As supported by the EA. This is mainly in the form of review and verification of designs
and incorporation of mitigation measures into design and contract documents. Mitigation
measures to be taken during the construction stage will be mostly implemented by the main
contractor. The PIUs will also monitor the environmental performance. During the defect
liability period, monitoring will be the responsibility of the respective IAs. .During the
operation stage, monitoring will be the responsibility of the facility owner or the operator,
such as the urban local body or line department or agency. The SPCB may carry out third-
party monitoring in line with the regulatory requirements of India. Although sufficient care
and appropriate mitigation will be incorporated into the design of these facilities,
performance monitoring during operation will be essential to making the investments

'® May be supported by the technical assistance for project support office
7 supported under consultancy contracts or project support office budget
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environmentally suitable and socially acceptable. Therefore, environmental parameters to be
monitored during the subproject lifecycle will be identified and during environmental
assessment and recorded in the EIA or IEE reports prepared for the subprojects.

79. Reports on the implementation of environmental management and environmental
monitoring plans need to be documented systematically. The EA and the |As shall ensure
that ADB is given access to undertake environmental review of any subproject, as and when
required. When unexpected environmental impacts are encountered during implementation,
the EA and the IAs will inform ADB immediately, and in close consultation with ADB, shall
undertake remedial measures to mitigate those impacts at the earliest opportunity. These
environmental mitigation measures shall be implemented by the respective IAs and
thoroughly monitored by the EA. The actions and the results shall be recorded in writing and
included in the environmental monitoring report. The IAs will prepare quarterly reports for
subprojects that will capture the status of implementation of mitigation measures and
monitoring carried out thereof and submit to the EA. The EA will consolidate reports received
from each IA, and submit the consolidated report semi-annually for category A subprojects
and annually for category B subprojects to ADB, which will be disclosed on ADB website. If
the EA finds any issues that need further environmental monitoring and/or mitigation
measures, it will give instruction to 1As, and inform ADB. ADB will review the implementation
of the EMMP, both through semi-annual /annual reports from the EA, and through its review
missions.

80. ADB will require the EA and respective implementing agencies to:

(i) establish and maintain procedures to monitor the progress of implementation of
EMMPs;

(i) verify the compliance with environmental measures and their progress toward
intended outcomes;

(iii) document and analyze monitoring results and identify necessary corrective and
preventive actions in the periodic monitoring reports;

(iv) follow up on these actions to ensure progress toward the desired outcomes,

(v) retain qualified and experienced external experts to verify monitoring information for
projects classified as of environment category A;

(vi) use independent advisory panels to monitor project implementation for highly
complex and sensitive projects (if identified during implementation); and

(vii)  submit periodic monitoring reports on safeguard measures as agreed with ADB.

81. During review missions, ADB will assess environmental compliance with all
environmental requirements. ADB will monitor projects on an ongoing basis until a
project completion report is issued. ADB will carry out the following monitoring actions to
supervise project implementation:

(i) conduct periodic site visits for projects with adverse environmental impacts;

(i) conduct supervision missions with detailed review by ADB"s safeguard
specialists/officers for sub-projects with significant adverse environmental impacts;

(iii) review the semi-annual and annual monitoring reports submitted by the EA to ensure
that adverse impacts and risks are mitigated as planned and as agreed with ADB,;

(iv) work with the EA and respective |As to rectify to the extent possible any failures to
comply with their safeguard commitments, as covenanted in the legal agreements,
and exercise remedies to reestablish compliance as appropriate; and

(v) prepare project completion reports that assess whether the objective and desired
outcomes of the EMMPs have been achieved, taking into account the baseline
conditions and the results of monitoring.
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82. This EARF has been formulated for the use of the EA and the IAs to ensure that the
subprojects will be prepared and implemented in accordance with the statutory
environmental regulations at the national, state and local levels, and ADB’s SPS 2009, as
amended from time to time.



Appendix 1

INDICATIVE LIST

OF

SUB-PROJECTS



l. ROADS AND BRIDGES
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A) List of Roads (State Highways)

S.No Name of Road Category Number
1 Mayali-Guptkashi Motor Road SH 37
2 Chamoli-Kund Motor Road SH 36
3 Karanprayag-Nauti-Paithani Motor Road SH 34
4 Karanprayag- Gwaldam- Bageshwar-Joljibi (Thal Munsyari SH 11

Motor Road)
5 Rudraprayag-Pokhri-Gopeshwar Motor Road SH 35
6 Uttarkashi-Ghanshali-Tilwara Motor Road SH 15
7 Badethi Badrigad Motor Road SH 16
8 Tyuni Mori Purola Naugaon Motor Road SH 17
9 Tyuni-Chakrata-New Tehri-Kirtinagar Motor Road SH 8
10  Bageshwar Kapkot Saama Tejam Motor Road SH 40
11 Berinag Gangolihat Rameshwar Motor Road SH 42
12  Kausani Baijnath motor Road SH 11
13 Kathgodam-Khutani-Padampuri-Dhanchuli-Mornolla-Devidhura SH 10
Lohaghat Pancheswar Motor Road
14  Raipur-Kaddukhal Motor Road SH 19
15  Suwakholi-Bhawaan-Sarot Chapra-Nagun Motor road SH 30
16  Jajal-Gaja-Devprayag Pauri Motor Road SH 31
17  Almora Ghat Panar Motor Road SH 43
18  Bareli-AlImora-Bageshwar Motor Road SH 6
19  Bhatrojkhan- Bhikiyasen- Chokhutia Motor Road SH 12
20 Bhikiyasain Deghat Bungidhar Bachuwaban Mehalchori SH 33
Chaukhutia Motor Road
21 Almora to Shaherfatak Motor Road SH 39
22  Thalisain-Chorikhal Chipalghat Motor Road SH 2
23 Marchula-Saraikhet-Baijro-Pokhra Satpuli-Pauri (Pokhra Baijro SH 32
Division)
24  Kherna Ranikhet Motor Road SH 14
25  Nainital Kaladhungi -Bajpur Doraha Motor Road SH 13
26 Khutani-Bhawali- Dhanchuli-Okhalkanda-Khanasyu-Patlot SH 38
Motor Road
27  Haripur Ichadi Kwanu Minas Motor Road SH 21
28  Chakrata Lakhamandal (Barnigard) Road SH 18
29  Dehradun-Musssoorie SH 1
30 Rishikesh Bhaniyawala Motor Road SH 24
31 Puhana-Igbalpur-Jhabreda-Narsan Road SH 28
32  Puranpur Maghotanda Road SH 46
33  Purkaji-Lakshar-Jwalapur Motor Road SH 25
34  Roorkee-Lakshar-Dummanpuri Balawali Motor Road SH 26
35  Roshnabad- Biharigard Motor Road SH 27
36  Gadarpur Dineshpur Matkota Road SH 5
37  Lakshman jhoola Rathuwadhaab Dhumakot Motor road SH 9
38 Ramnagar-Kaladhungi-Haldwani-Chorgalia- Sitarganj-Bijti SH 41

Motor road




B)

List of Roads (MDR's)

Name of Roads

District- Rudraprayag

a b wN -~

Khirsu-Khedakhal-Kadai-Khakra Motor Road RP-1
Makku Pahunch Motor Road RP-2

Guptkashi-Kashimath-Kotma-Jaal Malla-Chaumasi Motor Road RP-3

Banswada-Karnsil-chandranager-Mohankhal Motor Road RP-4
Ukhimath-Mansuna-Jugasu-Raulek-Uniyada Motor Road RP-6

District- Uttarkashi

= O oo ~NO O~ WN -

0

Silkyara Bangaon -Chapda Saroth Motor Road
Devidhar Dhanari Fold Motor Road

Badethi Banchora Badrigarh Motor Road
Silkyara Bangaon -Chapda Sarod Motor Road
Naogaon paunti Rajgadi Motor Road

Damta Kandari Motor Road

Arakot Chinwa Balcha Motor Road

Sankari Jakhol Motor Road

Mori Natwadh sankri Motor Road

Birhi-Gauna Motor Road

District Pithoragarh

o O WN -~

Satsilling Thal Motor Road
Pamtodi-Bhatad-Kukrolli Motor Road
Sandev chaubati Muwani Motor Road
Kanalichina- Pipli Motor Road
Ogla-Bhagichora-Pasma Motor Road
Thal Pankhu Dharmghar Motor Road

District Chamoli

O ~NOoO OO WN -

Ghat Ramdi Motor Road
Tharali-Devel-Mundoli Motor Road
Lohajang-Wan Motor Road
Gwaldum-Nandkeshri Motor Road
Adibadri-Nauti Motor Road
Karnprayag-Nainisen Motor Road
Gauchar-Sidoli Motor Road
Joshimath-Auli Motor Road

District Bageshwer

1
2
3

Bageshwer-Dafot Motor Road
Jila jaji Pahunch Motor Road
Dangoli-Selani Motor Road

Appendix 1



Appendix 1

4 Kapkot Karmi Motor Road
5 Bageshwer Dofad Dharmghar Kotmanya Motor Road
6 Bageshwer Pindari -Glacer Motor Road

District- Champawat

1 DhunaGhat-Bhigrada-Ritha Motor Road
2 Champawat-Khetikhan Motor Road

3 Champawat-Manch-Tamli Motor Road

District -Pauri

Khadhad-Sumadhi-Bhugadi Motor Road

Pauri-Khirsu-Srinager Motor Road

Khirsu-Musagli-Damdevel Motor Road
Bhugadi-Develgadh-Chamdhar Motor Road
Khirsu-Khedakhal-Kadhai-Khankra

Chelusen-Silogi-Ghattugad Motor Road
Dairiyakhal-Chudai-Rikhnikhal Motor Road

Rikhnikhal-Beerokhal Motor Road

P.C.T.T.B.D. Motor Road (Thelisen-Bhungidhar-Deghat Motor Road)

O© 00N OB WN -~

District -Almora
Kosi-Daulaghat Motor Road
Majkhali-Someshwer Motor Road
Artola Jageshwer Naini Motor Road
N.T.D.- Kafadkhan-Dholchina Motor Road
Binta-Gagas Motor Road
Barkinda Manila Dotiyal Motor Road
Richi Billekh Bhujan Motor Road
Marchulla Syalde Deghat Motor Road
Ranikhet-Jalali-Masi Motor Road

0 Ganai-Jorasi Motor Road

1 Dwarhat-Binta Someshwer Motor Road

= 2 O O NOO OO, WN -

District - Nainital

Ghansali Tehri Pratapnager Motor Road
Pratapnager Tehri Motor Road

Tehri Hidolakhal Devprayag Motor Road (Tipri Roaddhar Motor Road)
Motna Madannegi Motor Road
Lambgaon Pratapnager Motor Road
Bhildiyana Lambgaon Motor Road
kodar Deengaon Mukhem Motor Road
Kilkaleshwer Silkakhal Motor Road
Tehri Hidolakhal Devprayag Motor Road
Gaza Nakot Motor Road

Ghansali Ghuttu Motor Road

= 2 O O NOO AP, WN -~

- O
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District Dehradun

O ~NO OO WN -

[(e]

10
11

Salakui-Bhauwala-Dunga-Nanda ki chawki Motor Road
Sehaspur-Shankarpur-Ramsawala-Bhauwala-Suddhowala Motor Road
Lambidhar-Kimadi-Dehradun Motor Road

Mazra Bhuddi Shekhuwala Dharmwala Motor Road

Kalsi Beraat Khai Motor Road

Shahiya Kwanu Motor Road

Lambrpur-Laxmipur- Barotiwala Motor Road

Tuni Kathiyana Motor Road

Purodi rawna Damta Motor Road

Daragaad-Kathiyan Motor Road

Bhaniyawala-Thano-Raipur Nathanpur-Jogiwala Puliya till No 6 Motor Road (No 12) (2

Lane Road till sehestradhara)

District Haridwar

= O oo NO OO, WN -

0

Old Delhi Nitipass Motor Road (Ranipur Turn to Shankar Ashram)

old Delhi Nitipass Motor Road ( Shankar Ashram to Shinghdwar)
Dhanori-Daluwala Motor Road

Dhanori-Teliwala Motor Road

GendikhataOLaldhang Motor Road (km 1 to 9)

Saray Subhashgadh-Athal-Basedi Motor Road (Km 4, 9, 11, 13, 14)
Khanpur Dalawala Motor Road( km 1 to 8)
Bahadrabad-Dhanori-Eemlikheda-bhagwanpur-Gagalhedi Motor Road
NH 58 to Ghodawala Budhahedi Motor Road

Mangloor-Chabreda Motor Road

District Udhamsinghnager

1
2
3

Kashipur Dadhiyal Motor Road
KAshipur Main Motor Road
Jaspur Dhampur Motor Road

District- New Tehri

OO WN -~

Chamiyala Bhudakedar Motor Road

Pilkhi Gadoliya Motor Road

Ghansali Koti Akhodi Motor Road
Aglad-Thattud-Almas Bend Motor Road
Nainbag-Ghodakhuri-Andi Motor Road No- 11
Campti-Chadhogi Halka Motor Raod

District - Nainital

a b wON -

Laxmikhan-Talla Ramgarh-Pyuda-Kwarab Motor Road
Bhujan-Betalghat Motor Road

Ratighat-Betalghat Motor Road

Nirikshan Mukteshwer pahunch Marg
Bhujan-Betalgahat-Garjis Motor Road



C)

List of Roads (Damaged Roads Under USRIP-I &ll)

Name of Roads

Construction Division PWD PIU Dehradun

O© 00N OB WN -

Kalsi-Chakarata Motor Road
Bhagwanpur-Kheri Shikohpur Motor Road
Biharigad-Buggawala Motor Road
Pirankaliyar-Muzzahidpur Motor Road
Orangabad-Teliwala Motor Road
Raisi-Shahpur Motor Road
Ruhalki-Sahdevpur Motor Road
Chudiyala-Bindukharak Motor Road
Bhagwanpur-Behri-Bhuraj Motor Road

Construction Division PWD PIU Pauri

= O oo NO OGP, WN -

0

Sungarkhal-Jwalapadevi Motor Road
Santudhar-Paboo Motor Road
Satpuli-Dudharkhal Motor Road
Dudharkhal Tadkeshwar Motor Road
Pathradakhal Gethichera Motor Road
Samkhal Soyalbend Motor Road
Khirsu Adibadri Motor Road
Chobattakhal Chairikhal Motor Road
Banekh Thapla Motor Road

Fatehpur Lansdwon Motor Road

Construction Division PWD PIU Gauchar

~NOoO ok WN -

Nandpryag Ghat Motor Road

Jakholi Guptkashi Motor Road

Rudrpryag Pokhari Karanpryag Motor Road
Pokhari Karanpryag Motor Road

Chamoli Guptkashi Motor Road

Chamoli Sartoli Motor Road

Tehri Ghansali Tilwara Motor Road

Construction Division PWD PIU Uttarakashi

1
2

Kuwan Kafnol Rarhi Motor Road
Naugaon Purola Motor Road

Construction Division PWD PIU New Tehri

1

2
3
4

Kirtinagar Sorakhal Motor Road
Kirtinagar Dangdhari Motor Road
Tehri Ghansali Tilwara Motor Road
Partapnagar Tehri Motor Road

Appendix 1



5 Chatiyar Kepras Motor Road
6 Chamba Mussoori Motor Road
7 Tehri Kirtinagar Motor Road

Construction Division PWD PIU Dugadda
Hanumanti Fatehpur Motor Road
Kandakhal Chelusen Motor Road
Chelusen Devikhet Motor Road
Matiyali Dwarikhal Motor Road
Kheludanda Apolosera Motor Road
Rikhanikhal Thalisen Via Panas Motor Road
Soparkhal Lalitpur Motor Road
Rikhanikhal Thalisen Via Jaspurkhal Motor Road
Rikhanikhal Thalisen Via Bhagwatiya Motor Road
0 Dhumakot Nainidanda Motor Road

= O oo NO OO, WN -

Construction Division PWD PIU Nainital
Ranikhet Mohan Motor Road
Betalkhat Bhatroj Motor Road
Mangoli Khamari Motor Road
Nathukhan Suyalbari Motor Road
Malla Talla Nathukhan Motor Road

a b wON -

Construction Division PWD PIU Almora
Almora Bageshwar Motor Road
Udiyari Bend Thal Motor Road
Barechina Seraghat Motor Road
Harda Bhikiyasen Motor Road
Ganiyadoli Abhari Motor Road
Ganiyadoli Vishakot Motor Road
Dola Sinar Motor Road

Chaukhitiya Bachuaban Motor Road

O ~NO A WN -

Construction Division PWD PIU Bageshwar
1 Seraghat Udiyari Bend Motor Road

2 Kalana Bend Pantquari Motor Road

3 Jallikhan Nabada Motor Road

4 Bejnath Gualdam Motor Road

Construction Division PWD PIU Pithoragarh
Lohaghat Balikh Motor Road

Kakrali Thuligad Motor Road

Thuligad Beron Mandir Motor Road
Lohaghat Chaumel Motor Road

Pulla Chamdeval Siling Motor Road

a b wON -

Appendix 1
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6 P C Mandalak Motor Road

7 Thal Ogla Motor Road

8 Pithoragarh Jhulaghat Motor Road
Construction Division PWD PIU Rudrapur
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C) List of Motor Bridges
S. . . Category
No District Name of Bridges of Road
1 Almora Km-1 Khairna - Ranikhet-Ramnagar Motor Road, Kosi SH-14
River- Steel Girder Bridge
2 Motor Bridge in km 1 Ghansali-Tehri-Pratapnager Motor SH-15
Road
3 Motor Bridge in km 100 Uttarkashi Lambgaon -Tilwara SH-16
Tehri Motor Road
4 Km 8 Almas Bhawan Naguna Motor Road SH 30
5 Km 6 Almas-Bhawan-Naguna Motor Road SH 30
6 Km 9 Raipur-Kumalda-Kaddukhal Motor Road SH-19
7 Hari Protection work of Motor Bridge in km 15 Roorkee-Lakshar- SH-26
aridwar .
Balawali Motor Road
8 B Baijnath-Bageshwar-Berinag Motor Road km 1- 14 m RCC SH-11
ageshwer .
Motor Bridge
9 Dehradun Masoorie Motor Road in Bindal River Motor SH-1
Bridge
10 Motor Bridge in km 66 Chakrata-Lakhamandal SH-18
11 Rajpur-Kuthalgate (Kalirav) Motor Bridge SH-23
12 Dehradun Dehradun Ponta Road -km 1- Bindal River Bridge SH-22
13 Motor Bridge in km 29 Daragaad Kathiyan Motor Road MDR
14 Sahaspur-Dunga Road- Swarna River Bridge MDR
15 Motor Bridge in km 11 Saheshpur-Shankarpur-Ramsawala- MDR
Bhauwala -Sudhowala Motor Road
16 Tehri Motor Bridge in km 10 Lambgaon-Pratapnager Motor Road MDR
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Il TOURISM AMENITIES AND HELIPADS

S. No.

PROJECTS UNDER MAJOR HEAD

Construction of Helipads/ Heliports with associated facilities in 5 affected
districts of Rudraprayag, Chamoli, Uttarkashi, Pithoragarh and Bageshwar.

Chamoli District 6
Rudraprayag District 11
Uttarkashi District 4
Bageshwar District 4
Pithoragarh District 6

Providing Multi Purpose halls /shelter in 5 affected districts of
Rudraprayag, Chamoli, Uttarkashi, Pithoragarh and Bageshwar.

Chamoli District - 4 (400 capacity)
Rudraprayag District - 15 (1500 capacity)
Uttarkashi District 7 (650 capacity)
Bageshwar District 5 (550 capacity)
Pithoragarh District 6 (450 capicity)

Providing Tents/ Tourist accommodation in 5 affected districts of
Rudraprayag, Chamoli, Uttarkashi, Pithoragarh and Bageshwar.

Chamoli District - 30 nos at 3 locations
Rudraprayag District - 30 nos at 3 locations

Uttarkashi District - 15 nos at 3 locations
Bageshwar District - 60 nos at 12 locations
Pithoragarh District - 55 nos at 11 locations

Studies and preparation of master plans, pre feasilbilty reports for orderly
tourist infrastructure development in Garhwal Mandal, to:

(i) define the carrying and absorption capacities of about xx Higher reach
destinations

(ii) convert xx Middle reach destinations to into base camps for the Higher reach
destination to stagger the tourists, and

(iii) enhance the facilities in surrounding villages of xx Gateways to act as
satellite towns
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S. No.

PROJECTS UNDER MAJOR HEAD

Studies and preparation of master plans, pre feasilbilty reports for orderly
tourist infrastructure development in Kumaon Mandal, to:

(i) define the carrying and absorption capacities of about xx Higher reach
destinations

(ii) convert xx Middle reach destinations to into base camps for the Higher reach
destination to stagger the tourists, and

(iii) enhance the facilities in surrounding villages of xx Gateways to act as
satellite towns

Development of Tourist Bio-metrics & Regulation software at various entry
points
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. URBAN INFRASTRUCTURE

1. Water supply subprojects of the following towns will be included under the project:

Srinagar- Pauri

Rudraprayag

Devprayag

Uttarkashi

After detailed appraisal another 3-4 towns are likely to be included.

2. Urban roads of the following towns will be included under the project:

Srinagar

Rudraprayag

Devprayag

Uttarkashi

Dharchula

After detailed appraisal another 3-4 towns are likely to be included.



Rapid Environmental Assessment (REA) Checklist

Appendix 2A
ROADS AND BRIDGES
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Instructions:

(i) The project team completes this checklist to support the environmental classification of a project.

(i) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are

adequately considered, refer also to ADB's (a) checklists on involuntary resettlement and
Indigenous Peoples; (b) poverty reduction handbook; (c) staff guide to consultation and

participation; and (d) gender checklists.

(iii) Answer the questions assuming the “without mitigation” case. The purpose is to identify potential

impacts. Use the “remarks” section to discuss any anticipated mitigation measures.

Country/Project Title:

Sector Division:

India /Uttarakhand Emergency Assistance Project

Screening Questions

Yes

No

Remarks

A. Project Siting
Is the project area adjacent to or within any of the
following environmentally sensitive areas?

Cultural heritage site

Protected Area

Wetland

Mangrove

Estuarine

Buffer zone of protected area

Special area for protecting biodiversity

B. Potential Environmental Impacts
Will the Project cause...

= encroachment on historical/cuitural areas; disfiguration
of landscape by road embankments, cuts, fills, and

quarries?

= encroachment on precious ecology (e.g. sensitive or

protected areas)?
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Screening Questions

Yes

No

Remarks

alteration of surface water hydrology of waterways
crossed by roads, resulting in increased sediment in
streams affected by increased soil erosion at
construction site?

deterioration of surface water quality due to silt runoff
and sanitary wastes from worker-based camps and
chemicals used in construction?

increased local air pollution due to rock crushing,
cutting and filling works, and chemicals from asphalt
processing?

risks and vulnerabilities related to occupational health
and safety due to physical, chemical, biological, and
radiological hazards during project construction and
operation during project construction and operation?

noise and vibration due to blasting and other civil
works?

dislocation or involuntary resettlement of people?

dislocation and compulsory resettlement of people
living in right-of-way?

disproportionate impacts on the poor, women and
children, Indigenous Peoples or other vulnerable
groups?

other social concerns relating to inconveniences in
living conditions in the project areas that may trigger
cases of upper respiratory problems and stress?

hazardous driving conditions where construction
interferes with pre-existing roads?

poor sanitation and solid waste disposal in construction
camps and work sites, and possible transmission of
communicable diseases (such as STli's and HIV/AIDS)
from workers to local populations?

creation of temporary breeding habitats for diseases
such as those transmitted by mosquitoes and rodents?

accident risks associated with increased vehicular
traffic, leading to accidental spills of toxic materials?

increased noise and air pollution resulting from traffic
volume?

increased risk of water poliution from oil, grease and
fuel spills, and other materials from vehicles using the
road?

social conflicts if workers from other regions or
countries are hired?
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Screening Questions Yes | No Remarks

= large population influx during project construction and
operation that causes increased burden on social
infrastructure and services (such as water supply and
sanitation systems)?

= risks to community health and safety due to the
transport, storage, and use and/or disposal of materials
such as explosives, fuel and other chemicals during
construction and operation?

= community safety risks due to both accidental and
natural causes, especially where the structural
elements or components of the project are accessible to
members of the affected community or where their
failure could result in injury to the community throughout
project construction, operation and decommissioning.

Climate Change and Disaster Risk Questions Yes | No REMARKS
The following guestions are not for environmental
categorization. They are included in this checklist to help
identify potential climate and disaster risks.

e |s the Project area subject to hazards such as
earthquakes, floods, landslides, tropical cyclone winds,
storm surges, tsunami or volcanic eruptions and
climate changes (see Appendix I)

= Could changes in temperature, precipitation, or
extreme events patterns over the Project lifespan affect
technical or financial sustainability (eg., increased
erosion or landslides could increase maintenance
costs, permafrost melting or increased soil moisture
content could affect sub0-grade).

= Are there any demographic or socio-economic aspects
of the Project area that are already vulnerable (eg.,
high incidence of marginalized populations, rural-urban
migrants, illegal settlements, ethnic minorities, women
or children)?

= Could the Project potentially increase the climate or
disaster vulnerability of the surrounding area (e.g., by
encouraging settlement in areas that will be more
affected by floods in the future, or encouraging
settlement in earthquake zones)?

Note: Hazards are potentially damaging physical events.
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Rapid Environmental Assessment (REA) Checklist

Appendix 2B

WATER SUPPLY

page 6 of 19

Instructions:

participation; and (d) gender checklists.

(i) The project team completes this checklist to support the environmental classification of a project.

(i) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are
adequately considered, refer also to ADB's (a) checklists on involuntary resettlement and
Indigenous Peoples; (b) poverty reduction handbook; (c) staff guide to consultation and

(iii) Answer the questions assuming the “without mitigation” case. The purpose is to identify potential
impacts. Use the “remarks” section to discuss any anticipated mitigation measures.

Country/Project Title: | India /Uttarakhand Emeraencv Assistance Proiect

Sector Division:

Screening Questions

Yes

No

Remarks

A. Project Siting
Is the project area...

= Densely populated?

= Heavy with development activities?

= Adjacent to or within any environmentally sensitive areas?

o  Cultural heritage site

e Protected Area

e \Wetland

e Mangrove

e  Estuarine

e Buffer zone of protected area

e Special area for protecting biodiversity

e Bay

B. Potential Environmental Impacts
Will the Project cause...

= pollution of raw water supply from upstream wastewater
discharge from communities, industries, agriculture, and soil
erosion runoff?

= impairment of historical/cultural monuments/areas and
loss/damage to these sites?
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Screening Questions

Yes

No

Remarks

hazard of land subsidence caused by excessive ground
water pumping?

social conflicts arising from displacement of communities ?

conflicts in abstraction of raw water for water supply with
other beneficial water uses for surface and ground waters?

unsatisfactory raw water supply (e.g. excessive pathogens or
mineral constituents)?

delivery of unsafe water to distribution system?

inadequate protection of intake works or wells, leading to
pollution of water supply?

over pumping of ground water, leading to salinization and
ground subsidence?

excessive algal growth in storage reservoir?

increase in production of sewage beyond capabilities of
community facilities?

inadequate disposal of sludge from water treatment plants?

inadequate buffer zone around pumping and treatment plants
to alleviate noise and other possible nuisances and protect
facilities?

impairments associated with transmission lines and access
roads?

health hazards arising from inadequate design of facilities for
receiving, storing, and handling of chlorine and other
hazardous chemicals.

health and safety hazards to workers from handling and
management of chlorine used for disinfection, other
contaminants, and biological and physical hazards during
project construction and operation?

dislocation or involuntary resettlement of people?

disproportionate impacts on the poor, women and children,
Indigenous Peoples or other vulnerable groups?

noise and dust from construction activities?

increased road traffic due to interference of construction
activities?

continuing soil erosion/silt runoff from construction
operations?
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Screening Questions

Yes

No

Remarks

delivery of unsafe water due to poor O&M treatment
processes (especially mud accumulations in filters) and
inadequate chlorination due to lack of adequate monitoring of
chlorine residuals in distribution systems?

delivery of water to distribution system, which is corrosive
due to inadequate attention to feeding of corrective
chemicals?

accidental leakage of chlorine gas?

excessive abstraction of water affecting downstream water
users?

competing uses of water?

increased sewage flow due to increased water supply

increased volume of sullage (wastewater from cooking and
washing) and sludge from wastewater treatment plant

large population influx during project construction and
operation that causes increased burden on social
infrastructure and services (such as water supply and
sanitation systems)?

social conflicts if workers from other regions or countries are
hired?

risks to community health and safety due to the transport,
storage, and use and/or disposal of materials such as
explosives, fuel and other chemicals during operation and
construction?

community safety risks due to both accidental and natural
hazards, especially where the structural elements or
components of the project are accessible to members of the
affected community or where their failure could result in
injury to the community throughout project construction,
operation and decommissioning?
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Climate Change and Disaster Risk Questions

The following questions are not for environmental
categorization. They are included in this checklist to help
identify potential climate and disaster risks.

Yes

No

Remarks

¢ s the Project area subject to hazards such as earthquakes,
floods, landslides, tropical cyclone winds, storm surges,
tsunami or volcanic eruptions and climate changes (see
Appendix 1)?

= Could changes in temperature, precipitation, or extreme
events patterns over the Project lifespan affect technical or
financial sustainability (e.g., changes in rainfall patterns
disrupt reliability of water supply; sea level rise creates
salinity intrusion into proposed water supply source)?

= Are there any demographic or socio-economic aspects of
the Project area that are already vulnerable (e.g.,high
incidence of marginalized populations, rurai-urban migrants,
illegal settlements, ethnic minorities, women or children)?

= Could the Project potentially increase the climate or disaster
vulnerability of the surrounding area (e.g., by using water
from a vulnerable source that is relied upon by many user
groups, or encouraging settlement in earthquake zones)?

* Hazards are potentially damaging physical events.
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Rapid Environmental Assessment (REA) Checklist

Appendix 2C

General (Tourism)

nane 12 nf 19

Instructions:

(i) The project team completes this checklist to support the environmental classification of a project.

(ii) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are

adequately considered, refer also to ADB's (a) checklists on involuntary resettlement and
Indigenous Peoples; (b) poverty reduction handbook; (c) staff guide to consultation and

participation; and (d) gender checklists.

impacts. Use the “remarks” section to discuss any anticipated mitigation measures.

(iiiy Answer the questions assuming the “without mitigation” case. The purpose is to identify potential

Country/Project Title:

Sector Division:

India /Uttarakhand Emergency Assistance Project

Screening Questions Yes

No

Remarks

A. Project Siting
Is the Project area adjacent to or within any of the
following environmentally sensitive areas?

Cultural heritage site

Legally protected Area (core zone or buffer zone)

Wetland

Mangrove

Estuarine

Special area for protecting biodiversity

C. Potential Environmental Impacts
Will the Project cause...

impairment of historical/cuitural areas; disfiguration of
landscape or potential loss/damage to physical cultural
resources?

disturbance to precious ecology (e.g. sensitive or
protected areas)?

alteration of surface water hydrology of waterways
resulting in increased sediment in streams affected by
increased soil erosion at construction site?




General (Tourism)

Appendix 2C

nane 13 nf 19

Screening Questions

Yes

No

Remarks

deterioration of surface water quality due to silt runoff
and sanitary wastes from worker-based camps and
chemicals used in construction?

increased air pollution due to project construction and
operation?

noise and vibration due to project construction or
operation?

involuntary resettlement of people? (physical
displacement and/or economic displacement)

disproportionate impacts on the poor, women and
children, Indigenous Peoples or other vulnerable
groups?

poor sanitation and solid waste disposal in construction
camps and work sites, and possible transmission of
communicable diseases (such as STI's and HIV/AIDS)
from workers to local populations?

creation of temporary breeding habitats for diseases
such as those transmitted by mosquitoes and rodents?

social conflicts if workers from other regions or
countries are hired?

large population influx during project construction and
operation that causes increased burden on social
infrastructure and services (such as water supply and
sanitation systems)?

risks and vulnerabilities related to occupational health
and safety due to physical, chemical, biological, and
radiological hazards during project construction and
operation?

risks to community health and safety due to the
transport, storage, and use and/or disposal of materials
such as explosives, fuel and other chemicals during
construction and operation?

community safety risks due to both accidental and
natural causes, especially where the structural
elements or components of the project are accessible to
members of the affected community or where their
failure could result in injury to the community throughout
project construction, operation and decommissioning?

generation of solid waste and/or hazardous waste?

use of chemicals?

generation of wastewater during construction or
operation?
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Climate Change and Disaster Risk Questions
The following questions are not for environmental categorization. They are included in
this checklist to help identify potential climate and disaster risks.

Yes

No

Remarks

= |s the Project area subject to hazards such as earthquakes, floods, landslides,
tropical cyclone winds, storm surges, tsunami or volcanic eruptions and climate
changes (see Appendix I)?

= Could changes in precipitation, temperature, salinity, or extreme events over the
Project lifespan affect its sustainability or cost?

= Are there any demographic or socio-economic aspects of the Project area that are
already vulnerable (e.g. high incidence of marginalized populations, rural-urban
migrants, illegal settlements, ethnic minorities, women or children)?

= Could the Project potentially increase the climate or disaster vulnerability of the
surrounding area (e.g., increasing traffic or housing in areas that will be more prone
to flooding, by encouraging settlement in earthquake zones)?
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Appendix |: Environments, Hazards and Climate Change

Environment

Natural Hazards and Climate Change

Arid/Semi-arid
and desert
environments

Low erratic rainfall of up to 500 mm rainfall per annum with periodic droughts and high rainfall
variability. Low vegetative cover. Resilient ecosystems & complex pastoral and systems, but
medium certainty that 10-20% of drylands degraded; 10-30% projected decrease in water
availability in next 40 years; projected increase in drought duration and severity under climate
change. Increased mobilization of sand dunes and other soils as vegetation cover declines; likely
overall decrease in agricultural productivity, with rain-fed agriculture yield reduced by 30% or
more by 2020. Earthquakes and other geophysical hazards may also occur in these
environments.

Humid and sub-
humid plains,
foothills and hill
country

More than 500 mm precipitation/yr. Resilient ecosystems & complex human pastoral and
cropping systems. 10-30% projected decrease in water availability in next 40 years; projected
increase in droughts, heatwaves and floods; increased erosion of loess-mantled landscapes by
wind and water; increased gully erosion; landslides likely on steeper slopes. Likely overall
decrease in agricultural productivity & compromised food production from variability, with rain-fed
agriculture yield reduced by 30% or more by 2020. Increased incidence of forest and agriculture-
based insect infestations. Earthquakes and other geophysical hazards may also occur in these
environments.

River valleys/
deltas and
estuaries and
other low-lying
coastal areas

River basins, deltas and estuaries in low-lying areas are vulnerable to riverine floods, storm
surges associated with tropical cyclones/typhoons and sea level rise; natural (and human-
induced) subsidence resulting from sediment compaction and ground water extraction;
liquefaction of soft sediments as result of earthquake ground shaking. Tsunami possible/likely on
some coasts. Lowland agri-business and subsistence farming in these regions at significant risk.

Small islands

Small islands generally have land areas of less than 10,000km* in area, though Papua New
Guinea and Timor with much larger land areas are commonly included in lists of small island
developing states. Low-lying islands are especially vulnerable to storm surge, tsunami and sea-
level rise and, frequently, coastal erosion, with coral reefs threatened by ocean warming in some
areas. Sea level rise is likely to threaten the limited ground water resources. High islands often
experience high rainfall intensities, frequent landslides and tectonic environments in which
landslides and earthquakes are not uncommon with (occasional) volcanic eruptions. Small
islands may have low adaptive capacity and high adaptation costs relative to GDP.

Mountain
ecosystems

Accelerated glacial melting, rockfalls/landslides and glacial lake outburst floods, leading to
increased debris flows, river bank erosion and floods and more extensive outwash plains and,
possibly, more frequent wind erosion in intermontane valleys. Enhanced snow melt and
fluctuating stream flows may produce seasonal floods and droughts. Melting of permafrost in
some environments. Faunal and floral species migration. Earthquakes, tandslides and other
geophysical hazards may also occur in these environments.

Volcanic
environments

Recently active volcanoes (erupted in last 10,000 years — see www.volcano.si.edu). Often fertile
soils with intensive agriculture and landslides on steep slopes. Subject to earthquakes and
volcanic eruptions including pyroclastic flows and mudflows/lahars and/or gas emissions and
occasionally widespread ashfall.
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Rapid Environmental Assessment (REA) Checklist

Instructions:
(i) The project team completes this checklist to support the environmental classification of a project.

(ii) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are

adequately considered, refer also to ADB's (a) checklists on involuntary resettlement and
Indigenous Peoples; (b) poverty reduction handbook; (c) staff guide to consultation and
participation; and (d) gender checklists.

(iii) Answer the questions assuming the “without mitigation” case. The purpose is to identify potential

impacts. Use the “remarks” section to discuss any anticipated mitigation measures.

Country/Project Title: | |ndia /Uttarakhand Emergency Assistance Project

Sector Division:

Screening Questions Yes | No Remarks

A. Project Siting
Is the Project area adjacent to or within any of the
following environmentally sensitive areas?

Cultural heritage site

Legally protected Area (core zone or buffer zone)

Wetland

Mangrove

Estuarine

Special area for protecting biodiversity

D. Potential Environmental Impacts
Will the Project cause...

impairment of historical/cultural areas; disfiguration of
landscape or potential loss/damage to physical cultural
resources?

disturbance to precious ecology (e.g. sensitive or
protected areas)?

alteration of surface water hydrology of waterways
resulting in increased sediment in streams affected by
increased soil erosion at construction site?
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Screening Questions

Yes

No

Remarks

deterioration of surface water quality due to silt runoff
and sanitary wastes from worker-based camps and
chemicals used in construction?

increased air pollution due to project construction and
operation?

noise and vibration due to project construction or
operation?

involuntary resettlement of people? (physical
displacement and/or economic displacement)

disproportionate impacts on the poor, women and
children, Indigenous Peoples or other vulnerable
groups?

poor sanitation and solid waste disposal in construction
camps and work sites, and possible transmission of
communicable diseases (such as STl's and HIV/AIDS)
from workers to local populations?

creation of temporary breeding habitats for diseases
such as those transmitted by mosquitoes and rodents?

social conflicts if workers from other regions or
countries are hired?

large population influx during project construction and
operation that causes increased burden on social
infrastructure and services (such as water supply and
sanitation systems)?

risks and vulnerabilities related to occupational health
and safety due to physical, chemical, biological, and
radiological hazards during project construction and
operation?

risks to community health and safety due to the
transport, storage, and use and/or disposal of materials
such as explosives, fuel and other chemicals during
construction and operation?

community safety risks due to both accidental and
natural causes, especially where the structural
elements or components of the project are accessible to
members of the affected community or where their
failure could result in injury to the community throughout
project construction, operation and decommissioning?

generation of solid waste and/or hazardous waste?

use of chemicals?

generation of wastewater during construction or
operation?
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Climate Change and Disaster Risk Questions
The following questions are not for environmental categorization. They are included in
this checklist to help identify potential climate and disaster risks.

Yes

No Remarks

= s the Project area subject to hazards such as earthquakes, floods, landslides,
tropical cyclone winds, storm surges, tsunami or volcanic eruptions and climate
changes (see Appendix 1)?

= Could changes in precipitation, temperature, salinity, or extreme events over the
Project lifespan affect its sustainability or cost?

= Are there any demographic or socio-economic aspects of the Project area that are
already vulnerable (e.g. high incidence of marginalized populations, rural-urban
migrants, illegal settlements, ethnic minorities, women or children)?

= Could the Project potentially increase the climate or disaster vulnerability of the
surrounding area (e.g., increasing traffic or housing in areas that will be more prone
to flooding, by encouraging settlement in earthquake zones)?
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Appendix I: Environments, Hazards and Climate Change

Environment

Natural Hazards and Climate Change

Arid/Semi-arid
and desert
environments

Low erratic rainfall of up to 500 mm rainfall per annum with periodic droughts and high rainfall
variability. Low vegetative cover. Resilient ecosystems & complex pastoral and systems, but
medium certainty that 10-20% of drylands degraded; 10-30% projected decrease in water
availability in next 40 years; projected increase in drought duration and severity under climate
change. Increased mobilization of sand dunes and other soils as vegetation cover declines; likely
overall decrease in agricultural productivity, with rain-fed agriculture yield reduced by 30% or
more by 2020. Earthquakes and other geophysical hazards may also occur in these
environments. 3

Humid and sub-
humid plains,
foothills and hill
country

More than 500 mm precipitation/yr. Resilient ecosystems & complex human pastoral and
cropping systems. 10-30% projected decrease in water availability in next 40 years; projected
increase in droughts, heatwaves and floods; increased erosion of loess-mantled landscapes by
wind and water; increased gully erosion; landslides likely on steeper slopes. Likely overall
decrease in agricultural productivity & compromised food production from variability, with rain-fed
agriculture yield reduced by 30% or more by 2020. Increased incidence of forest and agriculture-
based insect infestations. Earthquakes and other geophysical hazards may also occur in these
environments.

River valleys/
deltas and
estuaries and
other low-lying
coastal areas

River basins, deltas and estuaries in low-lying areas are vulnerable to riverine floods, storm
surges associated with tropical cyclones/typhoons and sea level rise; natural (and human-
induced) subsidence resulting from sediment compaction and ground water extraction;
liquefaction of soft sediments as result of earthquake ground shaking. Tsunami possible/likely on
some coasts. Lowland agri-business and subsistence farming in these regions at significant risk.

Small islands

Small islands generally have land areas of less than 10,000km* in area, though Papua New
Guinea and Timor with much larger land areas are commonly included in lists of small island
developing states. Low-lying islands are especially vulnerable to storm surge, tsunami and sea-
level rise and, frequently, coastal erosion, with coral reefs threatened by ocean warming in some
areas. Sea level rise is likely to threaten the limited ground water resources. High islands often
experience high rainfall intensities, frequent landslides and tectonic environments in which
landslides and earthquakes are not uncommon with (occasional) volcanic eruptions. Small
islands may have low adaptive capacity and high adaptation costs relative to GDP.

Mountain
ecosystems

Accelerated glacial melting, rockfalls/landslides and glacial lake outburst floods, leading to
increased debris flows, river bank erosion and floods and more extensive outwash plains and,
possibly, more frequent wind erosion in intermontane valleys. Enhanced snow melt and
fluctuating stream flows may produce seasonal floods and droughts. Melting of permafrost in
some environments. Faunal and floral species migration. Earthquakes, landslides and other
geophysical hazards may also occur in these environments.

Volcanic
environments

Recently active volcanoes (erupted in last 10,000 years — see www.volcano.si.edu). Often fertile
soils with intensive agricuiture and landslides on steep slopes. Subject to earthquakes and
volcanic eruptions including pyroclastic flows and mudflows/lahars and/or gas emissions and
occasionally widespread ashfall.




