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Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

1 Introduction

Thus report reviews the environment assessment (EA) process in Nepal including the standardized Environmental
Impact Assessment (EIA) procedures for mfrastructure projects It then focuses on specific requirements and
roles for environmental review, environmental management and environmental momtoring of public and private
sector power projects licensed by EDC, including generation, transmission, distribution and rural electrification
projects

Section 1  Ths section elaborates on the background and scope of work for the environment work package for
the PEP assignment

Section2  Reviews the current policy and legal framework for mcorporating environment concerns in project
planning, and details the project-specific EIA process, procedures and roles for environment
management of power sector projects

Section 3 Reviews conceptual and practical 1ssues m environment review and management of power sector
projects which all EDC's project officers should be conversant with

Section4  Considers options for strengthenmg EDC's mternal capabilities relevant to 1ts role i environmental
management of power sector projects (via EDC's licensing and one-window responsibility)

Section 5 Provides recommendations on updating environment provisions mn the Electricity regulations

The Appendices provide mformation packages with background material for EDC's internal use, and suggestions
on information packages EDC may make available to licensees

11 Background

Since passage of the Electricity Act (1992), Nepal has been pursuing a parallel strategy of public and private
sector mvestment in the power sector Generation, transmussion and distribution segments of the power industry
have been opened to competiion. Multiple arrangements for project financing and ownership are now permutted

The Electricity Act (1992) and supporting Electricity Regulations (1993) under which licenses are 1ssued for
public and private sector projects specify requirements for field survey programs and studies which address
technical and non-techmcal concerns associated with developing project sites Environmental review and
mutigation 1s requured through all phases of the project cycle from design through construction and operation
HMG's goal 1s to mitigate adverse project impacts and enhance positive project effects on the natural and socio-
culture environment Formal socio-economic and environmental mmpact assessments of the proposed
developments must be prepared by the project proponent during the survey hicense stage Such activities mclude
developimg the requisite environmental management, public consultation, resettlement (if required), and post-
project environmental momtoring programs The environmental management studies prepared by the project
proponent must follow the generic National EIA Gwdelines and the related process set out by HMG, as well as
any other specific requirements mtroduced by EDC m the Electricity Regulations, or otherwise noted in project-
spectfic licenses The Environmental Impact Assessment (EIA) process established by HMG includes public
consultation and interagency review steps

Acres/USAID Private Electricity Project 1-1
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The measures identified for avoidance, mutigation and compensation, once approved, are implemented by the
project proponent as an mternalized project cost

Environmental reports prepared by the project proponent at various stages m the project cycle (1e feasibihity study
and design, construction and operation) are the main mstruments used by HMG to ensure full comphance with
relevant environmental standards and regulations in force m Nepal EDC's responsibility in thus regard 1s twofold
Furstly, EDC has to ensure the Electricity Regulations and provisions in the mdividual survey and production
licenses fully conform to the guidelmes and dwection provided by HMG on environment protection and
management Secondly, EDC has to play an active role overseemg and facilitating implementation of the IEA
and EJA studies prepared by the project proponent, mcluding the public consultation and interagency coordination
components, and subsequent impact monitoring activities once the project 1s operational

The policy context for mncorporation of environment concerns in development activities m Nepal 15 well
established Socioeconomic and environment factors are widely recognized as critical considerations n
sustamable development and are becoming routme considerations 1n all phases of infrastructure planning and
development - particularly in the power sector In broad terms, projects that degrade the natural capital of a
nation on which future growth may be dependent are avoided, to the extent that mitigation measures to bring the
project withun acceptable parameters and tradeoffs are not feasible In international practice, environment impact
assessments 1nitiated early in the project cycle have become an integral part of the approach to internalize
environmental costs m the project This practice helps reduce risk of delay or outright cancellation of projects
due to unforeseen circumstances Moreover, as public concern and 1nterest in environment matters 1 Nepal 1s
growng, mvolvement of legitimate stakeholders 1n all phases of the project cycle 1s now required by law  Most
important, the consultation 1s to mclude the population affected by the project and legitimate local NGO's To
further strengthen this aspect there 1s a mandatory requirement for a Compensation Fixation Commussion to
assess compensation levels for persons with property affected by any public or private sector project

Legally binding guidelines for the environment study and approval process which are to be followed by all line
munstries and agencies responsible for public and private sector infrastructure projects were 1ssued by NPC, on
behalf of HMG 1 1993 While the current national gmidelines are not exclusive to the power sector, HMG's
policy 1s that full EIA's and a public consultation process 1s required for power generation projects over 5 MW
capacity Rural electrification projects require an Initial Environmental Examination (IEE) Major transmission
and distnibution projects will requure exther a full EIA, or a more simplified IEE, depending on the potential scale
and sigmficance of the impacts, as decided n a formal screeming process which each project must pass through

Preparation of IEE's and EIA's by the project proponents (licensees), monitoring of the implementation of
mitigation measures durmg project construction, and post-project environmental monitormng fall under EDC's
purview as part of EDC's role 1n setting up and administering the survey and production licenses under the one-
window system However, final rulings that are required on specific environmental compliance matters or 1ssues
may be vested with another HMG authonity (eg MOPE) EDC will therefore be required to maintain close
linhages with such environmental bodies n future, as these orgamizations are established and become fully
operational

HMG 1s planning to mntroduce an Environment Act shortly It 1s anticipated the forthcoming Act will further
strengthen the Environment Protection Council's (EPC) role 1n policy level matters, and also provide authority
for the new Minstry of Population and Environment to frame environmental guidehines and standards, establish
environmental permits requirements, etc , as deemed appropriate for infrastructure projects i all sectors Line
minsstries and agencies such as EDC will be expected to continue to play a vital role in the project-level EIA
process, along the lines indicated m the current National EIA Guidelines (1993) Thus, further elaboration of
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requirements, role, and responsibilities of EDC for project-level environmental assessment, mitigation, post-
construction monitoring and public consultation and mnteragency coordmnation was considered to be important
n the PEP

It 1s also important to note that EDC has taken mmtial steps to ensure that public and private sector licensee's
implement environmental study and management programs, m keeping with the HMG guidehnes provided to
date Ths report and recommendations are in the context of remforcing EDC's capability in this respect

12 Purpose of Report

Assistance from the Private Power Project as defined 1n the Terms of Reference (TOR) for this assignment 1s in

the form of review and recommendations regarding 1ssues, approaches and procedures for incorporating

environmental and socioeconomic concerns m EDC's program of activities Existing policies, regulations and

gudelines on social and environmental impact assessment of power projects and related compliance are reviewed

as a prerequisite to making formal recommendations on

»  Provisions i the Electricity Regulations concerming environmental and socioeconomic matters which may
be clanfied or updated

» Data, mnformation packages and other guidelines which EDC should assemble for mternal use or make
available to licensees to facilitate their work

» Activitties EDC must either lead or support to facilitate successful implementation of environmental
management programs, public consultation and interagency coordmation

»  Steps to strengthen EDC's stitutional linkages for its environment review and monitoring role

» Steps to strengthen EDC's staff capabilities and operating capability i this area

Strengthenmg EDC's role 1n the one-window system for private developer and government interaction 1s an
underlying consideration

13 Scope of Work

In respect to the objectives noted above, the terms of reference for the advisor for this Phase of the PEP is to
provide draft report to EDC and USAID/Nepal based on the following activities

(1) Review and elaboration of the evolving environment process (EA) process in Nepal and EDC's role m the
process relatimg to 1ts licensing responsibilities

(2) Review of present project-level environmental and social planning criteria, guidelines and standards covering
hydropower and thermal generation projects, and transmission and distribution projects

(3) Review of provisions 1n the Electricity Regulations on environment management responsibilities mncluding
preparation of the EIA, public consultation mechanisms, implementation of mitigation programs for adverse
social and environmental impacts, and treatment of residual impacts during construction and operation phases
of hydropower projects

(4) Assessment of possible future requirements and priorities for incorporating and/or updating socioeconomic
and environmental provisions in the Electricity Regulations and survey and production hicenses for
transmission and distribution projects

Acres/USAID Pnivate Electricity Project 1-3
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(5) Recommendation on mstitutional arrangements, EDC's interaction with other government agencies, and
internal organizational measures to help EDC effectively function as the one-window entity for private
developer-government interaction on environmental management matters

(6) Recommendation on tramning for EDC staff on environment and socio-economic topics which can be
mcorporated i the USAID project traiming program and subsequent training programs

And based on feedback, proceed with detailed work to

(7) Recommend on and support EDC m the assembly of a draft guideline or information package to provide to
licensees of hydro power generation projects on the EA process and EIA requirements

(8) Recommendation on internal gmdelines on the public consultation process that has to be followed for

generation, transmussion and distribution projects, (eg type and nature of contact with legitimate
stakeholders, etc )

14 Approach

The approach adopted for implementing the technical assistance was to work with EDC staff and prepare a report
Working discussions to review mterim findings and recommendations are to be arranged

Acres/USAID Private Electncity Project 14
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2 Current Situation

Nepal has made considerable progress over the past decade defiming requirements for environmental review and
management of infrastructure projects Gudelines for project-specific assessment cover both public and private
sector projects While separate environmental legislation 1s still pending, HMG's current environmental guidelines
are legally binding as government directives Moreover, for the power sector, HMG authonties responsible for
de-monopolizing the power industry and setting in place the legal and regulatory framework for private power
promotion and licensing were cogmzant of policies evolving n the environmental field at that time

Consequently, the Electricity Act and the Electricity Regulations contain the basic provisions for environment
protection and management

Thus section of the report reviews the overall policy framework and environment review process m force i Nepal
today including the project-specific EIA procedures Institutional roles i environmental review, management
and monitoring of projects hcensed by EDC mcluding generation, transmission, distribution and rural
electrification projects are then considered

21 Policy and Legislative Framework

HMG polices on environment protection and resource management have been evolving n step with other national
1tiatives to promote poverty alleviation and sustamable development Projects that will degrade natural capatal
on which the future growth of the nation may be dependent are to be avoided - to the extent that mitigation
measures to bring the project within acceptable parameters and tradeoffs are not feasible Environmental mmpact
assessments (EIA's) imtiated early 1n the project cycle for major infrastructure projects are thus an ntegral part
of HMG's approach to nternalize environmental costs directly i project, and avord unforeseen circumstances
that will jeopardize timely implementation of the necessary public and private mvestments This 1s a basic and
fundamental policy approach that 1s both economically efficient and environmentally sound To achieve full and
transparent assessment of all relevant 1ssues, involvement of persons affected by the project and all legitimate
stakeholders 1s a mandatory requirement at all stages of the project cycle

Nepal's current policies on environment protection and management also reflect Nepal's participation 1n regional
and international treaties and conventtons with environmental implications, as well as numerous project-specific
agreements with funding partners

211 National Policy Framework

Domestic concern about the environment 1s understandable given the scope and magnitude of growing

environmental stresses, and corresponding imphications for national development including

- Increasing population density and absolute population growth

- Rusing per capita resource use and waste generation

- Growng threats of pollution of air, water and land resources

- Growng threats to health and quality of life in rural and urban areas (housing, water supply,
samtation, health services, education services)

and prerequusites for sustainable growth through
- Efficient exploitation and use of natural resources including water resources
- Efficient utilization of both indigenous and imported energy resources
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- The need to arrest and reverse degradation of land and soils caused by natural and man-made factors
- Concerns for conservation and protection of limited or threatened wildlife and other biological
resources

National-level policy and project-level procedures on incorporation of environment concerns 1n all
sectors of development planning evolved under the successive 5-year Development plans of HMG

Table 2-1

Main Steps in Evolution of HMG Policy on
Environment Management of Infrastructure Projects

Sth and 6th Process of gradual incorporation of environment study of major infrastructure projects jointly funded
Plan Pertods by Donors

7th Plan Period » Establishment of mandatory requirement for an EIA of major development projects undertaken by
(1985 1891) HMG

» Development of HMG s National Conservation Strategy

8th Plan Period » Issue of the first set of National EIA Guidelines Nepal Rajpatra (Gazette) 19 July 1993

(1991 1996) » Issue of Informal sectoral and sub-sector EIA Guidelines (Water and Energy Sector)

» Preparation of national Environmental Legislation and initial steps to establish a national
nshitutional system for project-level Environment Screening IEE EIA s including agency roles

It 1s expected the 9th Plan will elaborate further measures and investments in envircnmental review and to firm up
institutional capabilities including the Ministry of Population and Environment ( MOPE ) role

212 Legislative and Admimnistrative Framework

The mandatory requirement for environment review of development projects 1s provided 1n various
government policy directives, and consolidated in the National EIA Guidelines (1993) 1ssued by
NPC Following mteragency-task force work coordinated by NPC, the umbrella national-level
Environment Act has also been drafted and 1s awaiting parhiament approval The legislation 1s
multi-sectoral 1n nature and will enable the new Mmustry of Population and Environment (MOPE)
to prescribe legal measures for study and mitigation of all potential sources of air, land and water
degradation adversely impacting on natural and social environments This legislation will include
MOPE authonty to frame environmental rules, standards and guidelines, and decide on future
environmental permmt requirements, as appropriate  MOPE will be responsible tor update and
provide future revisions of the national EIA guidelines It would have jurisdiction to develop, or
coordinate development of additional sectoral gmdelines through line Mimistries and agencies
directly responsible for supervising development projects in the different sectors

Current provisions for environmental management of power sector projects, as set out in the
various Acts and Regulations for the power sector as shown 1n Table 2-2

Acres/USAID Pnvate Electricity Project 2-2
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Table 2-2

Current Environment Provisions in Power Sector Acts
and the Electricity Regulations

Acts and Regulations Specific Environmental Provisions

Hydro power Development Policy | Clause 5(s) To Minmize Environmental Hazards the construction or operation of
(1982) hydroelectric projects shall be made in such a way that it would have minimum
adverse effect on the environment'

Water Resources Act (1992) Clause 19 Woater Resources not to be Polluted

(1) His Majesty's Government may by notification published in the Nepal
Gazette prescribe poliution tolerance iimits for water resources

(2) No one shall pollute water resources by way of using or putting any litter
industnal wastes poison chemical or toxicant to the effect that the pollution
tolerance limit of the water resource as prescribed Is exceeded

Clause 20 Not to Cause Substantial Adverse Effect on Environment While
utiizing water resources it shall be done so in such a manner that no substantial
adverse effect be made on the environment by way of soll eroston flood landshde
or similar other cause

Electnicity Act (1992) Clause 24 No Substantial Adverse Effect be made on Environment  While
carrying out electricity generation transmission or distribution i shall be camed out
in such a manner that no substantial adverse effect be made on the environment by
way of soll erosion flood, landshde, air pollution, etc

Electricity Regulation (1993) Rule 12(f) Application for Production License shall include  Analysis of
environmental effect (measures to be taken to minimize adverse effects due to the
project on the environment the social and economic effect of project on said area
the utilization of local labor source and matenal benefits to be taken by local
people after the completion of the project training to be provided to local people in
relation to construction maintenance and operation facilities to be required for
construction site safety arrangements and effect on landowners due to operation of
the project details of people to be evacuated (relocated) and necessary plan for
therr rehabilitation should aiso be shown)

Rule 13 (g) Application for Transmission License shall include (same as Rule 12(f)
for production license)

The exasting survey and production licenses 1ssued by EDC to public and private developers have clauses
which automatically invoke requirements in the Acts and the Electricity Regulations, as well as
compliance with the National EIA Gudelines Individual licenses may also include special provisions
to address special environmental or socioeconomic concerns that are unique to the project, when
warranted. Options to strength the specification of environmental requirements directly in the Electricity
Regulations are suggested 1 Section 5 of this report

HMG's current admimstrative framework for the environment process provides that line Ministries and
HMG agencies, such as EDC, must directly oversee the IEE or EIA as requured for projects under their
Junsdiction The agencies must first screen the project using HMG guidelines to determine the requred
level of environmental study While the project proponent 1s responsible for conducting the studies with
their own interdisciplinary study team, the regulatory or sponsoring government agency has to ensure
that the required project-level environmental assessment, mitigation, post-construction monitoring and
public consultation procedures framed by MOPE, or otherwise in HMG regulations, are followed

MOPE and other concerned agencies will sit on the interagency commuittee that meets at critical

Acres/USAID Private Electricity Project 2-3
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milestones on the environment review of specific projects, and thus provide project-specific input directly
through this mechanism

It 1s important to highlight that HMG ntends that the EIA for larger projects 1s used as a framework for
arranging mteragency coordination and public consultation As noted 1n the National EIA Guidelnes

" EIA can be viewed as both a process and as a mechamsm for decision-making As a planmng tool,
an EIA presents methodologres and techmaques for wlentifying, predicting and evaluating environmental
unpacts during the formulation and feasibildy stages The output from the EIA process presents
decision-makers with wmformation necessary to determine whether or not the project should be
unplemented.”" (National EIA Guidelnes, page vii)

"Scoping for EIA should be an open exercise and done with wude public mvolvement. It should also
include review agencies and representates of agencies associated with development projects "
(Natwonal EIA Gudelines, page vy)

Further to the provisions mn the power sector Acts and Regulations, HMG also has laws which designated
environmentally protected areas Laws relating the avoidance or mitigation of adverse project effects
on these areas must be considered Table 2-3 shows the major protected areas in Nepal Figure 2-1
illustrates the location of the major protected areas mn Nepal

There are a number of other HMG Acts and Regulations which may have bearing on the implementation
mechamsms decided for programs to mitigate adverse impacts of projects Among these Acts and
Regulations which potential mitigation programs would have to reference or refer to mnclude

- Land Acqusition Guideles (1993)

- Forest Act (1993) and 1995 Amendments

- Forest Roles (1995)

- Agriculture Development Bank Act (1967)

- Municipality Act (1992)

- Mumcipality Workers Regulations (1993)

- Village Development Commuttee Act (1993)

- Village Development Commuttee (Working Procedures) Roles (1994)

- Dustrict Development Commuttee Act (1992)

- Dustrict Development Comnuttee (Working Agreements) Regulations (1993)

The relevance of these Acts and Regulations as regard to specific project activities, impacts and
mutigation measures would be considered m the EIA

Acres/USAID Private Electricity Project 24
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Table 2-3

Major Protected Areas In Nepal National Parks and Wildlife Reserves

Area (km?)
National Parks Year Gazetted
10,974

Royal Chitwan Also Designated as a World Hentage Site 1973 932
(UNESCQ)
(sl?ﬁ;nsnggl)a - Also Designated as a World Heritage Site 1976 1148
Langtang 1976 1,710
Rara 1976 106
Khaptad 1984 225
Royal Bardia 1988 968
Shey Phoksundo 1984 3,555
Makalu Barun 1892 2,330

Wildlife Reserves 2,154
Royal Sukiaphanta 1976 155
Koshi Tappu 1976 175
Parsa 1984 498
Dhorpatan 1987 1325

213 Regional and Bilateral Agreements

The EIA Guidelmes require identification and review of all national and international agreements which
HMG 1s a party to that may affect or be influenced by the project This specifically mcludes
consideration of any regional agreements or treaties where environmental concerns are relevant For
example, mult-purpose storage projects licensed by EDC may requure that the facilities be designed and
operated to ensure mummum releases 1n nvers at border points, consistent with any water sharing
agreements with nipanan countries Any such 1ssues are to be 1dentified 1n the project EIA and
incorporated 1n the project design and operating practices

214 International Agreements on the Environment

Nepal 1s signatory to a number of broader international conventions such as concerning habitat,
biodiversity and cultural heritage protection which must also taken into account during the EIA of
projects Project activities which directly or indirectly affect the protected zones, or other properties
covered by such agreements must be identified and the avoidance or mitigation measures 1dentified For
example, Nepal is currently a signatory to
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(a) Biosphere Reserves
Power projects which may be planned for lands which are designated as UN Biosphere Reserves,

nattonal parks, nature reserves or conservation areas will have to observe terms and conditions set
out 1 this UN Charter

(b) Convention on International Trade in Endangered Species (CITES)
Nepal 15 a signatory to this agreement (1975) which classifies species according to criteria where
measures to protection or control of access to habitat 1s important (classtfications include for
example (eg , I - species threatened with extinction, II - species which could become endangered,
III - species that are protected (CITES 1983), E - Endangered, V - Vulnerable, R - Rare)

(c) International Tropical Timber Agreement

Nepal 1s signatory to a plant protection agreement consigned by governments 1n the Asia and
Pacific Region (1956)

(d) Ramsar Convention
Nepal 1s an mternational flyway for migrating waterfowl i South Asia Because of the region's
importance to wildfowl, especially as waterfowl habitat, Nepal has signed the Convention on
Wetlands of International Importance [Ramsar] 1971 This agreement may have a bearing on

development potential of wetland areas as hydroelectric sites and may be a concern 1n transmission
route selection

(e) World Heritage Site Convention
In recogmtion of 1ts cultural heritage and the need to protect its antiquities, Nepal has signed the
Convention Concerning the Protection of World Cultural and Natural Heritage [Paris] 1972 This

convention will affect any project which might be sited on lands contamming cultural or heritage
resources

The project-specific EIA must identify and relevant nternational conventions which have bearing on the
project impact area and project activities, and mdicate how compliance 1s to be arranged and assured

Acres/USAID Private Electricity Project 2-6
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Figure 2-1 Nepal’s Mam National Parks
and Wildlife Reserves

2 2 Environmental Review Process Elements

As noted, the environment review and management process currently 1n effect for public and private sector
mfrastructure projects 1s set out in the National EIA Guidelines 1ssued by NPC 1n 1993 This process will remain

m effect until superseded by new gwidelnes 1ssued by MOPE, under the authority of the forthcoming
Environment Act

221 General

The main elements of the environment review process 1s illustrated in Figure 2-2 Specific stages
include

- Project Screening

- Imtial Environmental Examination (IEE)
- Environmental Impact Assessment (EIA)
- Environment Review
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- Environment Monitoring
- Environmental Auditing

Figure 2-2

Environment Process mn Nepal
(EIA Guidehnes 1993)
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These stages as they relate to power projects are briefly described as follows
222 Project Screening

Once a power project has been identified 1t 1s screened to establish if a screenung report, an EIA, an IEE,

or 1f no further formal environmental review of the project 1s necessary The project screenng steps
mclude

- Project Classification

- Formal Screening

- Screenmng Decision

The EIA gindelmes provide an imitial method of classifying projects based on critical threshold values

Schedule 1 Automatically requiring an IEE
Schedule 2 Automatically requring an EIA
Schedule 3 Requinng an EIA 1f on land designated as environmentally sensitive

Larger power projects are immediately classified as Schedule 2 projects, (1e those requiring a full EIA
as hsted m Schedule 2 of the National EIA Gudelines) Smaller projects will automatically require an
IEE if they are classified as Schedule 1 projects  If the need for an EIA 1s not automatic, or otherwise
not obvious, formal screening 1s then 1mitiated Notification to the project proponent should be 1ssued
At ths stage, any sigmficant effects associated with the project are considered and suitable screening
methodology 1s selected Screemng involves considering the project attributes (cost, size, location),
special resources, problems, 1mpact on environmentally sensitive areas, etc , generally using a matrix or
check list and a set of screening questions

At present NPC, with hne Ministries sponsoring the project ic EDC and MOWR for power projects),
as well as the project proponent 1tself are responsible for screeming If a formal screeming report 1s
requred 1t 1s prepared by the project proponent at the proponents cost The report 1s submutted to the
sponsoring government agency, EDC m the case of power projects

The suggested table of contents for a project screening report 1s as follows !
- Purpose and Scope of Study

- Project Description

- Impact Identification

- Conclusions and Recommendations

- Appendixes

- Screemng Forms

- Screening Matrix

- Maps and Diagrams

- Lasts of Sources and Contacts

Based on the screening report HMG (1e an interagency commuttee orgamzed by EDC) will decide (1)
if no further environment study 1s required, or (2) an IEE 1s requred, or (3) a full EIA 1s required The

TWECS Report Reference 10 Appendix A
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decision will be based on criteria currently set out in the EIA gwdelines plus any further directives by
MOPE on this matter The requirement for public consultation during the screeming process 1s not clearly
identified in the EIA Guidelmes The decision to hold pubhic consultation on the screening report would
therefore be made by HMG, but the screening report itself and the decisions subsequently arsmg from
HMG review the report would be a matter of public record

Table 2-4 1llustrates how the different power projects are treated for purposes of environment review,
mteragency and public consultation. These requirements can be read mn reference to the process diagram
in Figure 2-2 However, 1t 1s noted that the threshold values for classifying projects are under review and
further recommendations are expected i the forthcoming Water Sector Guidelines

Table 2-4
Type of Environment Study and Review for Power Projects
by Category of Project
Inter-
Power Project Screening IEE EIA Agency Public
Type Consul- Consultation
tation
Generation No license issued by EDC  See Table 2 5 for Environment Review Requirement
(Under 1 MW)
Generation Proceed to yes No formal Yes Yes For PAP and all legitimate
(Above 1 MW and automatic [EE require- Stakeholders
Under 5 MW) ment
Hydro Generation Proceed to No Yes Yes Yes For PAP and all legitimate
{Over 5§ MW) automatic EIA Stakeholders
Thermal Generation Proceed to No Yes Yes Yes More Iimited than for
(Over 5 MW) automatic EIA hydro projects
Transmission Confirm Maybe Yes for Yes Yes For PAP and all legitimate
classification large Stakeholders
proceed to 1EE or projects
EIA
Distribution Yes Classify Maybe Maybe Only If Only as indicated in IEE or EIA
based on IEE or
threshold vaiue ElA1s
required
Rural Electrification Schedule 1 Yes Nounless | Yes Yes For PAP and all legitimate
classification |EE says Stakeholders
proceed to yes
automatic IEE
All Projects require Compensation Fixation Comrmittee to address loss of property or relocation

A further distinction on the requirements for licensing and environment study of generation projects at
the lower end of the size spectrum 1s shown in Table 2-5
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Table 2-5

Environment Review and Licensing Requirements
for Projects Under 5 MW Size

Project Size Formal License Formal Environment Study
Requirement Requirement
Under 100 kW No License Required from EDC Not specified in EIA Guidelines
100 kW to 1000 No license Notification of project required to be Not specified 1n EIA Guidelines
kW made to EDC before construction starts
Above 1000 kW Full License Procedure |EE as specified in National Guidelines
Full EIA for projects above 5 MW

2 2 3 Intial Environment Examination (IEE)

AnIEE 1s conducted when specified (designated as Schedule 1 project), or when the requirement for a
full EIA 1s not clearly established The purpose of an IEE 1s (1) to determine 1f a full EIA 1s warranted,
or, (2) otherwise decide whether significant effects and mitigation measures are needed during project
mmplementation If the IEE 1s considered to be suffictent to show clear solutions to adverse environmental
and socioeconomic impacts, a full project EIA 1s not needed Formal notification to this effect should
be 1ssued by EDC to the project proponent The other HMG Agencies on the interagency review of the
project, and particularly MOPE, would necessarily have to agree with the deciston  Figure 2-3 illustrates
the relationship between the project screening and IEE stages of evaluation

The IEE 1s m effect a munt EIA 1t 1s prepared by the project proponent at their cost EDC 1s responsible
to ensure the project proponent has the appropriate guidelines, has access to relevant information and
has any cooperation with government agencies, necessary to conduct the IEE Formal requirements for
public consultation during the IEE are indicated 1n the National EIA Guidelines

Stages of the IEE as indicated in NPC and further elaborated m WECS guidelines on IEE's include
- Terms of Reference for the IEE Study Team
- Project Description
- Documentation of Existing Environment Conditions
- Impact (Effects) Prediction
- Mitigation and Compensation Assessment
- Documentation and Reporting
-- Draft Report
-~ Dastribution for Inter-Agency Review
-- Formal Presentation to Public and Government
-- Incorporation of Review Comments and Public Input
-- Finalization of Draft Report
- HMG Decision on whether an full-scale EIA 1s needed

As noted in Table 2-4 generation projects between 1 and 5 MW, rural electrification projects and some
transmussion and distribution projects may require an IEE
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Figure 2-3 Screenming/Initial Environment Assessment
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2 2 4 Environmental Impact Assessment (EIA)

Full EIA's are required for major generation and transmussion projects The EIA 1s an m-depth analysis
of hikely sigmficant impacts of the project and identification of steps to miutigate sigmificant adverse
effects to accepted standards The project EIA 1s prepared during the survey hcense period An
approved EIA report 1s required before a production hicense 1s 1ssued by EDC, otherwise the production
hicense 1s made subject to approval of the project EIA and all its sub-components The main steps are
briefly described as follows with reference to Figure 2-2

(a) Scopmng The purpose of the scoping phase 1s to provide a detail outhne of overall EIA study
process and requirements The mam 1ssues, methodologies and scope of the EIA study are
established during this phase Interagency coordmmation meetings and public consultation meetings
on the critenia and methodology are iitiated during the scoping phase Activities and outputs from
the scoping phase, as indicated in the National EIA Guidelines, must include
- A plan for public involvement during the EIA
- A plan for collecting relevant date and information for baseline monitoring
- Notification and information to pubhc on the EIA
- Ident:ification of major 1ssues of public concern
- Evaluation of the seriousness of potential environment and socioeconomic issues
- Establishment of priorities and areas of focus for study m the EIA
- Strategy for addressing prionty 1ssues

As provided n the National EIA Guidelines, HMG's mtention 1s to establish an open consultative
process for the EIA, starting with the front-end scoping phase Relevant groups to mvolve n the
scoping phase through the nteragency and public consultation mechamsm are discussed in Section
3 6 of this report  Stakeholders generally include power sector agencies, environment agencies,
other central and local government mvolved with specific aspects of the project, affected
commumties and people, local NGO's operating in the project area, and the general public including
and other interested organizations such as INGO's

(b) Terms of Reference The next major activity mvolves preparation of the Terms of Reference
(TOR) for detailed EIA study Ths serves as the contract document for the mnter-disciplinary team
of the licensee or the consultant hired by the licensee The TOR must reflect findings of the
scoping phase in terms of the emphasis to be placed on different potential 1ssues Sample
guidelines for the EIA TOR are shown in Appendix C

At present there 1s no mandatory requirement in the National EIA Gudehnes for EDC to review
the EIA TOR, or require adjustments to the TOR prepared by the licensee, unless this 1s specified
1n the license agreement. However, HMG agencies who participate m the scoping will also review
of the adequacy of the EIA report finally produced under the TOR, thus indirect approval 1s

mplicit The requirement for formal EDC/MOWR review and approval of the TOR 1s also under
review

(c) Basehne Studies Afier the licensee's full EIA study team 1s assembled, environmental and socio-
economuc base-line data from the project site and surrounding impact area 1s collected Various data
collection procedures and techmques are used including primary surveys and use of secondary data
sources Knowledge of base-line conditions 1s required to subsequently estimate how the project
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(d)

)

will lead to positive or adverse changes in baseline conditions Baseline conditions will also be
used to establish the quantitative and qualitative indicators for the construction and post-
construction environment monitoring programs

Effect Prediction The prediction of environmental effects 1s an essential link between the
baselne studies and the monitoring program Potential environmental and socioeconomic impacts
(both direct and indirect) are 1dentified m this phase Direct effects are the immediate physical
effects and direct alterations to the environment expected from the project Indirect effects are
effects that are mnduced or stimulated by the project activities Typically four major steps are
mvolved (1) identification and classification of all effects ansing from the project, (2)
quanttfication of the effects, to the extent possible (3) evaluation of the full impact of sigmificant

effects on baseline conditions and baseline trends, and, (4) determunation if mitigation and
compensation measures are required

Effects prediction should also take mto consideration the potential cumulative effects resulting from
the mcremental impact of the project when added to other past, present, and reasonably foreseeable
future projects m the same area The effects included for prediction may include for example land,
arr, water, ecology, social cultural and economic effects and human health effects

Alternative Analysis  After potential effects of the basic project configuration are identified, a

systematic environmental companson of alternative project strategies, sites, technologies and

designs 1s prepared The evaluation of alternatives for a Hydro power project, for example, would

typically consider such 1ssues as

- Size and scale of the project

- Technical and design alternatives (eg adjustments 1n the dam height, inundation area, dam
design, and operational procedures to minimize negative impacts)

- Site and location alternatives for major infrastructure to mummize negative impacts

- Timing and phasing of project implementation to optumize beneficial impacts

- Alternative mitigation approaches for sigmificant adverse impacts

Thus stage of the EIA has to proceed concurrently with the mitigation assessment for the preferred
scheme Generally this 1s accomplished after a few iterations of analysis using preliminary data
It 1s deswrable that alternative project strategies are assessed n regard to their relative
environmental impact, capital and recurrent cost, mstitutional and monitoring requirements, etc
The alternative comparison would necessarly be done i conjunction with other engineering and

technical design work mtended to optimize the project from overall economic, technical and social
perspectives

Mitigation After direct and indirect effects are classified the approprate avoidance, mitigation
and compensation actions are 1dentified for each sigmficant adverse effect Mitigation must be
sufficient to meet all quantitative standards (eg awr and chemical emissions limited to daily
maximum or annual average concentrations as specified m HMG standards, or acceptable proxies
for HMG standards) Opportunities to enhance the beneficial aspects of the project such as

temporary and permanent employment and positive aspects of induced development are also
identified
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(2) Residual Effects Adverse environmental and socioeconomuc effects that cannot be totally
eliminated, after mitigation measures are taken mto account, are known as residual effects These
effects remain after all standards and guidelines have been met Residual effects are thus, by
defimtion, considered acceptable or tolerable, but they must nevertheless be 1dentified Stakeholder
consultation on the residual effects 1s important It must be recogmzed that subjective judgments,
mnvolving values, opmions and beliefs come mnto the picture in considering residual impacts as well
as results of scientific study A comprehensive EIA for a large project may 1dentify options
available to further deal with residual effects Among these options include sumply accepting the
residual effects, using further compensation options whether monetary or other to offset adverse
residual effects, and, domng research to find a better solution to such residual effects mn future

(h) EIA Report Information, analysis and judgments applied n previous steps 1n the EIA study
process are consohdated in a draft EIA report A standardized format for EIA's 1s necessary to
permit effective review by the stakeholders and to ensure the EIA covers all 1ssues adequately The
table of contents suggested m Schedule 5 of the National EIA Gwmdelines indicates an EIA report
must minimally consist of the following sections
- Executive Summary
- Project Description
- Baseline Information
- Identification of Environmental Impacts
- Altemnative Analysis
- Mitigation Measures
- Review of Policy and Legislation
- Momnitoring
- Auditing
- References

It 15 also important that three documents are produced as part of the EIA report These
are

»  Environmental Management Plan
»  Resettlement Plan
»  Monutoring Plan

A comprehensive Resettlement Plan 1s required only when projects involve significant
involuntary resettlement activities

As noted the EIA 1s prepared during the feasibility study and the survey license period The final
project design would be prepared after the production license 1s 1ssued and after the EIA report 1s
approved Therefore the environment management plan, resettlement plan and momtoring plans
may be further adjusted at the detailed design stage normally during the production hicense period
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2 25 Environmental Review and Approval

The draft EIA report prepared by the environment team of the heensee 1s submutted to EDC This 1s

required as part of the survey license EDC staff would perform an mitial check to venfy all the required

elements of an EIA are covered n the report, based on the guidelines for the content and format of EIA

reports If major deficiencies are noted, EDC may require the project proponent to resubmit the report

Once the report 15 acceptable to EDC, the report must then be made available to concerned government

agencies and the public for review and comment A check list of items to facilitate this review 1s noted

mn the EIA Gudelines and further elaborated in Appendix B-4 Agencies and groups who would

participate in the review are similar to those mvolved in the EIA scoping phase, 1e

- The project proponent

- EDC (the licensing agency )

- Other HMG hne Ministries and Agencies associated with implementation of the project

- The Environment Division of NPC and/or the appropniate Division of the new Mmustry of
Population and Environment

- Legitimate non-government orgamzations and appropriate representatives of the population affected
by the project

At present the composition of the nteragency review group and the specific responsibilities for
interagency review group are bemng considered by HMG  Any vanations to the current system will be
mdicated 1n the forthcoming Water Sector Guidelines to be 1ssued under MOPE/MOWR authonty

EDC's formal written acceptance of the EIA report, after the HMG review process 1s completed would
constitute environmental clearance of the project Specifically, the environment management plan and
environment monutoring plan, and if needed a resettlement plan would be cleared after any necessary
adjustments are made and the reports resubmitted to EDC Requirements for formal issue of an
environmental permut or other certification by the new MOPE have yet to be specified

226 Environmental Monitoring

Environmental momitoring 1s needed to ensure comphiance with legal standards, to ensure the avoidance,
mitigation and compensation measures 1dentified n the EIA are properly implemented by the project
proponent, and generally to provide HMG with advanced warning of any unanticipated negative
consequences of a serious nature  As part of the EIA report an environmental monstoring plan must be
prepared encompassing three types of monitoring

(a) Baseline Momtormg Activities and field data collection for "pre-project” conditions, undertaken
as part of the EIA itself (but possibly extending past the formal EIA study period such as to obtamn
seasonal and time-series annual profiles for certain hydrological or biological parameters) These
data are to enable comparison of changes n baselme conditions 1n physical, biological, cultural and

socio-economic conditions at the project site and within the project impact arca resulting from
project construction and operation

(b) Impact Momtoring To measure the impact of project activities leading to net changes from the
baseline environment and socioeconomic, health and other conditions (as established in baseline
monitormng), during the construction and operation stage, and to venfy and adjust implementation
of mitigation measures prescribed i the Environment Management Plan,
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(c) Comphance Momtoring Where necessary to continuously or periodically sample specific
environmental quahty indicators (eg water and air quality) to ensure ongoing conformance to
legally prescribed quantitative standards Compliance monitoring more broadly 1s concerned with
venfying proper implementation of the EIA recommendations as approved

In the current system, the licensee 1s responsible for undertaking the baselme and impact monitoring
activities, and may be responsible for certan aspects of compliance monitoring For larger projects, a
survetllance monitoring team may also be established to provide overall coordination of all aspects of
baseline, impact and surveillance momtoring The licensee must provide EDC with copies of monitoring
reports at specified intervals

227 Environmental Auditing

Environmental auditing 1s prescnibed 1n the EIA Guidelnes (1993), but 1s not mandatory It 1s generally
reserved for large projects which are multi-purpose 1n nature or projects located i or impacting on very
sensitive environmental areas Audits are undertaken by the government agency responsible for
approving the project immediately after project construction The need for an environmental audit 1s to
be established during the interagency meetings n the EIA review stage with MOPE mput The mntention
to conduct an Environment Audit should be ncluded in the Production License along with any necessary
provisions for the project developer that would facilitate the audit

The purposes of the audit range from providing dependent venfication of the adoption of the mitigation
measures by the project proponent to assessing the effectiveness of the EIA study mn 1dentifying and
predicting sigmificant effects, and the effectiveness of impact and compliance momtoring In this respect
audits may be used by HMG agencies to improve the EIA guidelines 1ssued to project proponents, and
to improve environmental management practices generally Audits are also a mechanism to tramn agency
staff responsible for environmental coordination As such the agency bears to cost of the audit rather
than the project proponent

23 Existing Guidelines and Procedures

Vanous generalized and specific gmdelines currently exist which describe the environment management process
and procedures for project specific EIA's for power projects EDC will necessarily maintain an up-to-date
mventory or hibrary of the available gmdehnes, and make information packages available to hcensees The type
of gmdelines currently available are indicated as follows

231 Nepal Guidelines

The mamn guidelnes are the National EIA Guidehnes (1993) which set out the process for environment
review and management of mfrastructure projects 1n all sectors and the respective roles of HMG agencies
and project proponents Schedules attached to the current Guidehines include

Schedule 1 Projects Requiring an Imtial Environment Examunation Report (IEE)
Schedule 2 Projects Requiring an Environment Impact Report Assessment (EIA)
Schedule 3 Environment Impact Assessment (Concerns) Based on Project Sites
Schedule 4 Format Terms of Reference (RFP for and EIA)
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Schedule 5 Environmental Impact Report Format
Schedule 6 Format for EIA Annexes

In addition to the generic National EIA Guidelines, the environment umt at WECS working closely with

the Environment Division of NPC has developed gudelines for water and energy projects These are

available from WECS and nclude

- Gudelnes for mbial Environmental Assessment of Water Resources and Energy Projects, WECS
Report No 6/3/161294/1/1 Seq 459, Updated Nov 1995

- Gudelines for Environmental Monitoring of Water Resources and Energy Projects, WECS Report
No 6/3/161294/1/1 Seq 460, Updated Nov 1995

- Gudelines for Environmental Auditing of Water Resources and Energy Projects, WECS Report
No 6/3/161294/1/1 Seq 461, Updated Nov 1995

- Network Resource Guide, Gender Analysis Section, WECS Report 3/2/090/96/1/1, Seq No 482,
Nov 1995

As noted MOPE/MOWR will also be shortly considering the release of sectoral gmidelines for the Water
Resources Sector

There are also a number of guidelines, regulations, standards and other requurements 1ssued by other
HMG Mmstries and agencies such as covermng forestry, agriculture, and roads projects These deal
more spectfically with implementation measures such as watershed management, afforestation and slope
stabilization, river training, etc which may be elements of mitigation programs for power projects

Ideally MOPE's Environment Division, once 1t 1s fully functional, would compile a list of such guidelines

and provide the list to EDC m mteragency meetings These should be compiled or cross-referenced by
EDC and made accessible to licensees

Other HMG regulations that are not specifically guidelines nclude procedures for mteraction with
regional, municipal and local authorities and their responsibilities  These are noted i Section 2 1 2

2 3 2 Multilateral Agencies

Among other 'gwdeline models' which can be used or adapted i Nepal are the operational directives,
guidelmnes and criterta developed by Multilateral Lending Agencies such as the ADB and World Bank
Such guidelines provide a useful reference, n the absence of specific Nepalese giudelines on how to
address certain 1ssues EIA's for public sector projects licensed by EDC which mvolve financial
participation by Multi-lateral Agencies may also need to demonstrate compliance with the external
Lending Agencies own guidehnes, as part of borrowing requirements Examples of World Bank
guidelines available for reference are shown in Appendix B-6 and include

(a) Gudelmes for Use of Expert Panels The Bank advises that for major, highly risky or contentious
projects with potentially serious multi-dimensional environmental concerns, the project proponent
should engage an advisory panel of independent, internationally recogmzed environmental
specialists to advise on key elements of the EIA Guidelines for use of an expert panel are required
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(b) Gudehnes for Public Involvement/Consultation As required by HMG, the Bank also expects
the project proponent to take the views of affected groups and local Non-Government

Orgamzations fully mto account m project design and implementation, and mn the preparation of
the EIA's

() Involuntary Resettlement Guidelines It 1s preferred that involuntary resettlement be avoided
or mmimized Where this 1s not possible, a resettlement program must be developed which
provides justification for resettlement and delineates the procedures that will be followed For
project mvolving sigmficant resettlement activities, a Resettlement Plan must be developed

(d) Guidelines for Projects Affecting Tribal People The World Bank itself will not assist
development projects that knowingly encroach on traditional territories being used or occupied by
tribal people without provision of adequate safeguards

(¢) Cultural Property Guidehnes HMG and the Bank support the preservation of cultural
properties and seeks to avoid their loss

(f) Gudeles for Projects Affecting Designated Wildlife Areas International norms are to secks
a balance between preserving the environmental values of the world's more important remaimning
wildlands, and converting some of them to more intensive, immediate human uses

(2) A Qualty Guidelnes (for thermal projects) Primary airborne emussions from power stations
include sulphur oxides, mitrogen oxides and particulate matter Secondary pollutants nclude
sulphates, mitrates and ozone that results from chemical transformation of primary pollutants in the
atmosphere at a rate that depends on many factors including temperature, dispersion, moisture
content and exposure to sunlight Most governments have established emussion criteria to assess
projects

As part of this assignment, guidehines from international agencies were assembled and place in the PEP
project office Appendix A lists the guidelines available These cover generation, transnussion and
distribution projects as well as other rural development projects

24 Institutional Roles for Environment Review and
Management of Power Sector Projects

The National EIA Guidelines 1dentify generic roles for the project proponent (public and private sector) and the
concerned government agencies in HMG's EA process These roles may be redefined once the new MOPE 1s fully
operational, but the basic principle 1s expected to be mantained whereby the lead HMG Department or agency

that sponsors, or 1s otherwise responsible for the project, will play the main role coordinating the project-specific
EIA activities undertaken by the licensee

Institutional capacity 1s also an important consideration in defiming such roles, particularly in the early years as

the EA system becomes operational and participants become experienced General observations on mnstitutional

capacity 1 this regard are

»  Institutional capacity takes time to develop

>  The major mstitutional elements, gudelines and admimstrative mechanisms for environmental management
m the power sector are 1n place and roles are largely defined
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»  NEA has functional environment umt which has some experience with in-house EIA's for NEA projects
recently hicensed by EDC

»  WECS has an environment umt which has already produced sector-specific gmdelines

>  There 1s environmental expertise 1n the private sector in Nepal which private power can draw upon to form
their EIA teams

» At the policy level, the Environment Protection Council 1s 1 place

» The new MOPE has been established with a comprehensive mandate for reviewing and updating

environment management procedures to be followed by HMG agencies and for private sector projects

At present HMG's mstitutional capabulity 1s generally strongest for project-specific environment study stages (e,
screening and IEE, Interagency and Public consultation and EIA work) Institutional capabilities for
environmental monitoring and auditing have yet to be fully developed NEA, for example, will have to develop
its capabilities 1n this area and private sector licensees are required to establish this capability Capabilities within
HMG agencies including EDC for environmental momtoring and auditing are at present hmited Sigmficantly,
what 1s most lacking at present for fully mature stitutional capacity 1s the ability to undertake sectoral and basin
EA's Ths 1s an important concern for the power sector as discussed 1n Section 3-2

241 Roles in the EA Process in the Power Sector

Table 2-6 summarizes the main roles of organization 1n the EA process for power sector projects This
refers to the process previously illustrated n Figure 2-2

Table 2-6

Primary Roles Institutional in Power Sector
Environment Management Process

Activity EDC Project Proponent

Other HMG Agencies

Sector Wide (Prior to Licenses being Issued)

Power Sector EA Participate na Lead responsibility to be decided

(eg MOWR WECS EDC NEA
Region or Basin EA Participate na MOPE) LI
System Planning Participate na
Project Screening

Project-Specific {After Survey License)

Project Screening » Circulate up to date
generic screening

guidelines

» Prepare Screening
Report if required

» MOWR and MOPE concurrence
on screening decision plus any
other agencies involved

(not required for
generation projects

Issue notification on
screening decision on

above 5 MW as they requirement for no

proceed to EIA [|EE or EIA

automatic EIA) Arrange meetings with
other HMG agencies
as required
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Activity EDC Project Proponent Other HMG Agencies
IEE Study » Circulate up-to-date » Prepare TOR for IEE » Prowvide access to data required
genenc IEE guidelines » Hire IEE study team in |EE study
(not required for » Facilitate data » Prepare IEE Report » Participate In Interagency
generation projects collection access » Present at Inter meetings
above 5 MW) » Review and Agency and Public
acceptance of [EE Consultation Meetings
report as appropnate
» Set meeting with other
HMG agencies and
public consultation as
required on IEE
decision
» Issue notification on
|EE decision
EIA Study » Circulate up-to-date » Preparation of TOR for | » Provide access to data required
generic EIA Guidelines EIA in EIA study
» Faciltate data report » Hire and supervise EIA
and information access study team
when requested » Prepare EIA Report
» Penodic progress
review
» Venfy completeness of
EIA
Inter-Agency » Set up and coordinate » Proponents team » Participate in EIA milestone
Coordination Inter Agency Meetings participates meetings
» Document meetings » Document meetings
attended for EDC
Public Consultation » Coordinate Public » Proponent's team » Participate if in public meetings
Consultation Meetings participates as appropnate
in all phases of the » Document meetings » Selected Ministry
IEE/EIA process attended for EDC Representatives to participate on

Implementation

» Issue of required
public notices

» Initiation of
Compensation Fixation

» Review progress
reports during
implementation

» Arrange environmental
Audit if determined
necessary after project
completion

»

| Committee Meetlngs

Implement measures
in the approved
Environment
Management Plan for
avoidance mitigation
and compensation

Compensation Fixation
Committee

» Provide any support role
required

{Other HMG agencies may be
involved In sub-projects eg access
road infrastructure relocation
resettlement program)

Baseline Monitoring

» Circulate generic
guidehnes

Conduct baseline
monitoring program
according to pian
submitted in Scoping
phase

» Ensure data access

Impact Monitoning

» Circulate generic
guidelines

» Maintain in house data
base

Conduct impact
monitoring program
according to plan in
EIA

» Review and comment on
impact report
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Activity EDC Project Proponent Other HMG Agencies
Compliance » Circulate generic » Undertake activities » Rewview and comment on
Monitonng guidelines required and provide compliance report

» Circulate report to access and data
HMG agencies
» File report for public
access
Environmental + Decision on need for » Provide access and » Input on decision on Audit
Auditing audit (MOPE especially)
» Arrangement of » Rewview and comment on audit
government team or report
subcontractor
» Circulate report to
HMG agencies
» File report for public
access

242 Project EIA's

Roles specific to the EIA's for power project are summarized in Table 2-7 The survey license requures

licensees to submut progress reports every six months The public consultation plan and the nteragency
coordination plan may mtroduce more frequent meetings and reporting involving EDC and the hcensee

Table 2-7

EDC, Licensee and Other HMG Agency Roles in Power Project EIA’s

EIA EDC Project Proponent Other Agency
Activity
Terms of » Provide generic guidelines Prepare TOR and hire None
Reference » Informally review EIA TOR as EIA Study Team
drafted by Licensee
Scoping » Ensure Licensee has National EIA Prepare matenal for Attend and provide
Guidelines scoping meetings Input at scoping
» Provide genernic EJA Guidelines with Prepare scoping report meetings
EDC for type of power project including Agree on types of data
» Set up Inter Agency and Public Pubhc Consultation each agency will make
Consultation Meetings Plan avallable
» Coordinate meetings and any public Baseline Data Collection Agree on interagency
notifications Plan meeting schedule
Baseline » Provide generic guidelines Conduct baseline survey Provide access to data
Field Survey » Assist with information access via and field questionnaires as needed for baseline
other HMG Agencies according to plan survey
Effects » Provide generic guidelines Analyze likely indirect and Individual agencies
Prediction direct project effects consulted as necessary
Mitigation » Provide genernic guidelines Identify avoidance Individual agencies
Measures mitigation and consulted as necessary
compensation measures
for significant effects
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EIA Project Proponent Other Agency
Activity
Alternative » Provide generic guidelines » Assess alternative project | » Individual agencies
Assessment » Provide input to demand side designs scale timing consuited as necessary
alternative assessment phasing efc
Environment » Provide generic guidelines » Prepare plan » Review and provide
Management » Review plan for completeness comment on plan
Plan » Circulate plan with EIA
Environment » Provide generic guidelines » Prepare Plan » Provide up-to-date
Monitoring » Review plan for completeness quantitative standards
Plan » Circulate plan with EIA » Review and provide
comment on plan
Resettlement » ldentify if resettlement plan is » Prepare draft plan for EIA | » Participate as
Plan required appropnate on
» Provide generic guidelines Compensation Fixation
» Arrange for first meeting of Committee
Compensation Fixation Committee
Draft EIA » Provide generic guidelines on report » Prepare and submit » Review and provide
Report format report comment on report

» Review report for completeness

» Circulate report for review

» Issue notification of acceptance and
approval of final report

Table 2-7 assumes EDC operates the same with NEA as 1t does for private sector licensees An
important distinction 1s the EDC must function as the one-window for private developers Thus NEA,
1 1ts capacity as a public corporation may directly undertake certain haison activities without enlisting
EDC's assistance, but informung EDC, which has discretion as to the role 1t will play
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3 Review of Conceptual and Practical Issues in
Environment Management of Power Projects

EDC staff responsible for coordinating and reviewing environment management activities undertaken on projects
licensed by EDC are the ntended audience for this section of the report The aim 1s to highlight some of the mamn
1ssues and concepts relating to environment management of power projects Appendix A lists a number of
detailed reference documents that have been assembled for the PEP on these and other topics These documents
should be mcluded 1n a new environment section of EDC's techmical reference library and made accessible to staff

31 Concept of Sustainable Development

The concept of sustanable development 1s a starting pomt n explaming the rational for environmental
management Sustamability 15 implicit in the approach HMG has selected for environment management of power
and other infrastructure projects, and 1t 1s an mntegral part of HMG's development policy more broadly
Sustamability has been defined n general terms as, "development without going beyond environmental
carrying capacity (of an area, town or country) including the regenerative and absorptve capacity of the

area"' There are threec component parts of sustamability environmental, economic and social sustanability
These definitions have been used by development agencies such as the World Bank 1n program planmng  And

they are underlying principles of HMG's own Conservation Strategy and the basis for the National EIA
Guidelines Detailed defimtions mnclude

Environmental Protecting both the sources of resources and the sinks for wastes This requires consideration of the

Sustainabiiity assimilative capacity of the environment or area being affected by a project without impainng it and
holding depletion rates on resources extracted from the area equal to the rate at which renewables can
substitute

Economic Sustainability Maintenance of three main types of capital (physical or man made capital natural capital and social or
human capital) Such capital 1s to be maintained in order to provide a basis for future generations to

develop economically Consideration of the irreversabilities in planned use of such resources Is
important

Social Sustainability Use resources in ways that increase soctal equity and fairness while reducing social disruptions
Poverty reduction 1s_for example a main goal of social sustainability

Other terms associated with the sustamability concept include
» Physical Capital Infrastructure such as roads, power stations and buildings

> Natural Capital Natural environment (wildhife, vegetation, forests, air, water, soils, wetlands, etc ) that are
relied on to provide a flow of goods and services from the natural capital for both mtrinsic and human benefit
The flow can be renewable or depleting Sustainability means not depleting the natural assets while derving
benefit from the assets Thus 1s analogous to drawing an mncome from natural capital Irreversible consumption
of such capital 1s thus liquudation, not income which leaves nothing for future generations

'R Goodland Environmental Sustainability and the Power Sector Impact Assessment 1994
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Human Capital Investments m education, schools health and nutrition Social Capital 1s simlar and defined

as people, their capacity levels, mstitutions, education, information and knowledge (1e the mstitutional and
cultural basis for society)

Table 3-1

Themes of Environmental Sustainability

Concept Rules of Environmental Sustainabihty {Adapted from Goodland Ref 18)

Output Rule Wastes emisstons from a project should be within the assimilative capacity of the local environment
without unacceptable degradation of its future waste absorptive capacity Standardized emission
standards are set for this purpose

Input Rules Renewable Harvest rates of renewable resource inputs should be kept within the
regenerative capacity of natural systems

Non Renewable Depletion rates of non renewable should be equal to rate at which renewable
substitutes are developed

Degrees of Environmental Sustainability

Weak Assumes different types of capital (physical natural and human) are substitutes It is a starting
point which at least recognizes the different forms of capital

Strong Approach maintains the different types of capital intact separately

Absurdly Strong Never depletes anything Living off over mature stocks or yields from capital only

Approaches o Restaring Natural Capital

Regeneration Replace natural capital that 1s destroyed such as dunng construction (replanting and afforestation
_programs)

Relieve pressure Relieve pressure on natural resources and sensitive habitat such as due to loss fragmentation or
increased disturbances resulting from access (ie mitigation actions)

Efficiency Efficient use of resources obtained from natural capital

Enabling Conditions

Adoption of Participation To achieve consensus on activities and use of environment resources as well as mitigation

Approaches and activities (eg regeneration relieving pressure efficiency)

Transparency

Increased Local Local ability to influence decisions and ability to direct human and financial resources to crtical

Empowerment problems

Increased Literacy etc To permit full participation in the process

In order to bring the concepts noted 1n Table 3-1 into the process for environmental management and review of

power projects, two approaches are currently used These are

» Internalization of quantifiable environmental mutigation costs 1n the total project costs (ie , cost of avoidance,

mutigation, compensation measures)

Incorporation of non-quantifiable externalities 1n key decisions where decision tradeoffs are made This
ncludes, for example, the fundamental choice of whether to proceed with the project, and selection of project
alternatives, (eg the importance of fish, wildlife and plant diversity 1n an area, etc )
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In the first instance, costs of mitigating potentially significant, adverse environmental and social effects are
internalized as project costs Some costs are readily 1dentifiable such as famuly relocation or compensation
measures for loss of property, or the cost mitigation actions the are discrete 1n nature such as programs for
restocking fish m anver Environmental and social impact mitigation measures are thus translated to monetary
terms and factored mto the overall economic decision-making framework

Externalities are more difficult to incorporate There are for mstance empirical problems in valuing many of the
non-tangible aspects of natural capital such as biodiversity and inter-generational access to clean air and water

Thus these non-quantifiable environment costs are treated as externahties (until such time as they can be valued
in monetary terms) The externalities are explicitly brought into the decision process as non-quantifiable
tradeoffs For this reason stakeholder mvolvement 1n the decision process 1s essential Thus field of study of
externalities 1s not static New techmques are being mntroduced to value m economic terms what are today
considered to be non-quantifiable externalities

Figure 3-1 illustrates the basic, but critically important concept of balancing the cost of environmental damage
with costs of mitigation The lower cost (damage) curve m Figure 3-1 shows quantifiable impacts Adding the
cost (damage) of externalities would shift the curve outward The objective 1s to armnve at a socially optimal
solution, or least-cost, to decide the tradeoff pomnt between quantifiable environmental damage (costs) and
mutigation (costs) Environmental damage that would remain after the socially optimal level of mtigation 1s
achieved 1s a residual effect, as noted in Section 2 2 4 The environmental standards that Nepal adopts (MOPE
responsibility) will, i effect, establish Nepalese society's collective or consensus decision on what 15
environmental damage 1s tolerable This 1s 1n terms of the residual environmental effects remaimng after
mitigation steps are taken

Figure 3-1 Illustration of Environmental Damage and
Mitigation Cost Tradeoff
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32 Types of Environmental Assessments

Three major types of environmental assessments have become common for the power sector These are
» Project-specific EA's or (EIA's) Used to determine the impacts and mitigation measures needed for

specific generation and transmussion projects HMG's approach to preparing project-specific EIA's was
outhned 1n Section 2  Thus 1s the current focus of EDC's environment activity

» Regional EA's Used to establish common environmental parameters, data-bases, momitoring requirements
etc , where a number of simlar but significant development activities with potentially cumulative impacts are
planned for a reasonably localized geographic area, such as several projects i one river basin or watershed

» Sectoral EA's Typically are used for the design of sector investment programs, and usually address the
separate and common or combined effects of a muxture of projects proposed for the next few years

Figure 3-2 1llustrates the relationship between different types of EA's and project EIA's

Figure 3 2 Types of Environmental Assessments

Regional Environmental
Assessment

Projec
tEIA

Basin
Environment
Assessment

Power Sector
Environment
Assessment

In other countries Sectoral Basin end/or Regional EA s are prepared
Project specific EIA s are then conducted

within the framework of the broader EA

using common baseline data sets m onitoring param eters etc

In Nepal Project EIA s are generally independent Sectoral and regional

EA s may under certain circum stances reduce the scale scope and cost of project
spectfic EIA s by producing standardized guidelines criteria and data bases for the
design and implem entation of projects This enables project specific EIA s to proceed
more expeditiously and at lower cost
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Sectoral and regional EA's may under certamn circumstances reduce the scale, scope and cost of preparing project-
specific EIA's This 1s achieved by producing standardized gwdelnes, criteria and data bases (eg baseline
hydrometric, socioeconomic, biotic data and other ecological sensitivity data and trend lines) which enable
project-specific EIA's to proceed more expeditiously Regional and sectoral EA's may also overlap with one
another

In Nepal, the preparation of regional EA's focused on the major river dramage basins m the country would be
highly desirable from a number of perspectives These include

» Environmental study

» Basin planning and optimization

» Overall risk reduction

From the environmental perspective, the preparation of basin EA's will clearly help HMG amass data for the
entire basin  Among other uses, this will enable assessment of individual projects within the basin framework
and as a lager ecosystem, as apposed to considering each project separately as 1t anises Issues common to all
potential project sites mn the basin such as hydrology and hydrologic conditions, erosion and sedimentation
characteristics, GLOF hazard and nisk, mmimum flow requirements, fisheries impacts and water use balances
could be assessed 1 one go, or at minimum m a consistent manner The appropnate data collection instruments,
faciliies and simulation models would necessanly be established during the EA, and time series data would be
generated Decisions could then be based on a more reliable and comprehensive information than would
otherwise be possible Basic decisions could also be made on design parameters that would be acceptable for
classes of projects or possible for individual sites i the basin ' Whale these steps can sigmficantly reduce the cost
of mndividual project EIA's, the approach would also help address a concern where project EIA's are prepared
mndependent of one another, and potentially optimized on different criteria with limited reliable data

Project EIA's may also have a different emphasis or treat 1ssues 1 a different or conflicting way This 1s
particularly important considering that EIA's n one basin may be undertaken by orgamzations responsible for
different sectors (eg hydro power, imgation, industry, forest development, tourism, etc ) with all projects

mpacting on the same basin environment. To a certam extent, the current national guidelines help to address this
1ssue by standardizing EIA study approaches across sectors

From a planming perspective, one major advantage of basin EA's 1s that the planning, analysis and other data
collection work required to prepare the EA will help to set the stage for preparing full multi-purpose basin
optimization and development plans In the latter, a full range of power, non-power and multi-purpose
development projects would be 1dentified for the basn  Optimuzation criteria would be consistently applied
Simularly, such work would consider an mstitutional framework appropnate to capture all potential non-power
benefits of water resources projects i the basin. This 1s important, because individual projects may be optimized
for therr bankability (eg , primanly power related size, storage etc, impacting on cost level  which 1s essential
where private sector financing 1s involved) Thus a broader framework may be useful to optimize non-power
benefits, particularly considering the regional nature of water resource development The basin approach has
been used m other countries and generally a Basin Development Authority 1s established

There are five major basins in Nepal which all eventually feed the Ganges system®  All the basin have different
hydrologic, hydraulic, sedimentation and environmental features These basms and some of the major rivers m
each basm are illustrated in Map Figure 3-3

2 Erosion and Sedimentation m the Nepal Hmalaya WECS 1988
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HMG will undoubtedly conduct basin EA's at some point in the future In the meantime 1t 1s recognized the costs
of preparing basin EA's 1s ugh  Thus until sufficient funds are allocate for this purpose, project-specific EIA's
as funded directly by the licensees (ultimately the power consumers), remain the sole course for EDC to follow
at present

[igure 3-3
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33 Cross-Sectoral Issues

In the preparing an EIA for power projects a number of 1ssues may be encountered that are cut across different
economic or planning sectors and areas of government junisdiction Proper study of all environmental 1ssues 1s
clearly a multi-disciplinary undertaking  As a reference, the World Bank Operational Directives (Reference 19)
provide a check list of potential 1ssues for EA's that are cross-sectoral in nature These are shown m Table 3-2

and mclude

Table 3-2

Cross-Sectoral Issues to be Addressed in Power Sector EIA's

Cross Sectoral Issues
in ProjectElA s

Description

Atmospheric Pollution

The effect on the project on increasing or reducing atmospheric emisstons that may be of concemn
locally (such as road dust or construction dust) or more regional effects such as greenhouse
ozone depletion, acid rain or trans boundary release of arborne toxic pollutants

Agro-chemical Releases

Careful assessment of impacts of the project on containment concentration or dispersion of pesticides
and fertilizers as they affect downstream water quality (eg toxic chemical concentrations in reservoirs
that may be released in flushing)

Biological Diversity

Conservation of endangered or rare plant and animal species crtical habitat and protected areas

Cultural Properties

Protection of archaeological sites, historic monuments and historic settlements

Hazardous and Toxic
Matenal

Safe transport storage use and disposal of any hazardous or toxic matenials

Induced Development and
Other Socio Cultural
Aspects

Effects of secondary growth of settlements and infrastructure including boomtowns that may be
created by the project that have environmental consequences or impact on local government services
and performance

International Treaties and
Agreements on Water
Resources

Status of current or pending agreements on water flow or quality that may be affected by the project

International Waterway

Status any agreements on water navigation that may be affected by the project altering the quantity and
guality of water flows

involuntary Resettlement

Adequate consultation and compensation measures for treatment of involuntary settiement of persons
affected by the project

Land Settlement

Due to complex physical biological socioeconomic and cultural impacts land settiement should be
considered

Natural Hazards

Whether a project will be affected by natural hazards (eg earthquakes, floods, landslides and GLOF)

Occupational Health and
Safety

Inclusion of a formal plan to promote occupational and worker safety

Watersheds Protection and management of watersheds with dams reservoirs and irngation systems
Wetlands Conservation and management of wetlands (eg estuaries, lakes, marches and swamps)
Wildlands Protection of wildlands including compensatory (relocation etc ) measures for adverse impacts

Identification and evaluation of cross-sectoral 1ssues 1s necessary during the EIA
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34 Project Specific Issues

Professional staff of HMG agencies 1 the water resource sector (includmg EDC, NEA, WECS and MOWR) have
varying degrees of exposure to environmental review of power projects It 1s generally recogmized that degree
of concern or likely sigmficance of potential environment impacts of hydro, thermal, transmussion, distribution
and rural electrification projects depend on a number of factors mncluding the scale of the project 1tself, and the
degree of environmental sensitivity of the immediate project site and impact area Potentially sigmficant impacts
can be both positive or negative, and both quantifiable and non-quantifiable as noted 1n Section 3 1 Negative
and positive benefits may also be offsetting  Table 3-3 1llustrates broad effects of a hydro power project i these

terms

Table 3-3

lllustration of Categorization of Potential
Effects of Projects Positive and Negative

Potential Negative Effects
(addressed by avoidance
mitigation and compensation
measures)

Quantifiable

Example
Temporary or permanent loss of land
from other productive use
Cost to treat or mitigate poliution releases
and impacts on water arr land etc
Need for relocation of persons affected by
the project
Need for relocation of public
infrastructure (eg roads, bndges
buildings)
Access Road and transmission nght of
way Impacts
Strain on local government services with
mflux of temporary work force

Non-Quantifiable

Example

>

Potential negative health effects from
change In arr or water quality or disease
vectors

Impact of land clearing on erosion and
sedimentation rates

Loss of scenic value

Potential negative aspects of induced
development

Loss or fragmentation of habitat impacting
on biodiversity

Increased pressure on sensitive aquatic
Iife flora and fauna

Psychological impacts of loss of ancestral
areas or disturbance of hertage sites

Potential Positive Effects

(consider value added
investments to enhance
effects)

Example
Power supply benefits locally and for the
national economy
Potential flow regulation (imgation and
flood protection) benefits
Potential fishenes benefits in reservoir
Stimulation of the local economy through
local purchases and job creation
Improvement In local tax base

Example

>

Contribution to poverty alleviation
Potential enhancement of health through
improved access to services

Improved road access for rural and
regional development opening markets for
local produce and input of services
Potential for positive induced or

secondary economic development

Sections which follow highlight typical effects for different type of power projects

341 Hydro Projects

The potential for significant positive and adverse environmental and socioeconomic impacts of hydro
power projects depend on the type of project (1e run-of-river versus storage), scale and location of
project, requirements for road and transmussion corridors and the environmental sensitivity of the
location of the major project infrastructure Table 3-4 1llustrates typical concerns for storage projects
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Table 34

fllustration of Potential Environmental issues
for Hydro Power Storage Projects

Project Affected Areas (Zone of Influence)
Upstream Project-Site Down Stream Access Road
and
Transmission
Potential Physical Effects
Arr Quality » Construction and transport activity dust and noise emissions
Water Flow » Hydrometnc » Reservorr filling rates » Seasonal effect of » Localized
Regime conditions and releases dewatering on temporary
» Potential backwater » Reservair drawdown downstream construction
effect producing rates and associated hydraulic regime impact on flow and
seasonal flooding impacts » Seasonal scouring water availability
and water logging » Peaking release effect of downstream river downstream of
» Longer term change on river flows and bed nver crossings
in backwater effect stages » Mintmum dry
as reservoir siits season release
» Short and long term based on
impacts of diverting downstream
upstream tributanes requirements
and possible check » Supply interruption
dams on tributanes dunng construction
and diversion
» Need for re-
regulation weir and
nver training
measures
Water » Effects of natural » Evaporation and » Sediment and other » Temporary
Quality and man made thermal stratification in waste release from addiional
{Physical erosion changing reservor construction activity sediment release
effect) runoff and sediment » Change in sediment from construction
load charactenstics load from baseline activity
conditions during
reservoir operation
» Timing of sediment
releases from
flushing operations
Solls » Erosion from land » Rate of siltation of » Degree of loss of » Erosion
Erosion and clearing adding to reservorr and loss of natural downstream accelerated by
Siltation reservolr and reservorr capacity siit cycle ( to flood access road and
downstream silting » Reservoir shoreline plain} transmission
» Watershed erosion » Effect on bank construction
management » Slope stabilization in erosion works
practices reservorr area » Permanent change
in downstream
siltation and
landform patterns
(eg nverslands
channel bars, etc )
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Project Affected Areas (Zone of Influence)

Potential for
reduced poliution
from downstream
industres
converting to power

v

Upstream Project-Site Down Stream Access Road
and
Transmission
Terramn and » Water table change » Local sources of construction matenals
Other » Boirow pit and waste disposal pollution and rehabilitation/restoration
issues
» Water table change and potential salinization 1ssues
» Aeasthetic impacts of road transmission and project facilities
Land Loss » Protection of land » Loss of land to » Land use change » Temporary and
and and public access nundation and » Enhanced permanent loss of
Inundation control for watershed permanent facilities protection of land for access
management » Temporary and downstream land road and
activities permanent loss of land and property from transmission
for camps and floods » Access through
construction facilities private land for
patrol and
maintenance -
Other » Potential occurrence » Seismic » Dam safety » Flood landslide
Physical and effect of GLOF considerations for safe consideration and other mass
Hazards rock and landshde design of facilities emergency water wasting hazards
hazard (natural) » Hydro-geological effect release iImpacts at nver crossings
of storage water mass for road and
» Construction induced transmission
rock slides and facilities -
landslides from
vibration blasting or
dnlling operations
Potential Brophysical and Bio-Chemical impacts to Assess and Mifigate '
Water » Fertihzer other » Effects of anaerobic » Temporary » Temporary
Qualty (Bro- agriculture chemical decomposition of downstream water downstream water
chemical and pesticide use biomass In reservoir quality effects quality effects
effects) upstream adding to » Other change In dunng construction during
reservorr toxins and nutnent and oxygen {chemicals and construction .
nutrients depletion In reservorr toxins camp (chemicals and
water sewage etc ) toxins camp
» Toxic or other bulldups | » Penodic or seasonal sewage etc )
in reservoir sediment release of toxic or
other buildups in
reservorr sediment '
» Chemical properties /
of reservoir water
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Project Affected Areas (Zone of Influence)
Upstream Project-Site Down Stream Access Road
and
Transmission
Fish and » Impairment of fish » Permanent impairment | » Disturbance of » Local habrtat
Aquatic migration to of fish migration at aquatic habitat disturbance at
Ecosystem upstream tributarnies dam/werr site duning construction nver crossing
and habitat/ » Loss of fish and other » Impact of hydrology during
spawning grounds by aquatic habitat at site change on construction
check dams » Opportunity for active hmnology of
reservorr fishenes with downstream river
native and desired sections
species » |Impairment of fish
» Possibility of re- migration
stocking fish after » Loss and distur-
temporary construction bance of aquatic
disturbance hahtat by —
permanent flow and
water qualty
change
Vegetation » Loss or pressure on rare or endangered species of ecological significance by cleanng loss
fragmentation or increased public access to natural habitat duning construction and long term
» Effects of land use change on longer term vegetation cover, species composition, growth rates
Wildlife » Direct loss of wetlands habitat and breeding grounds for aquatic fowl
» Pressure on rare or endangered species through loss fragmentation of habitat and open public
access and land use changes around sensitive habitat
» Potential increase in waterfowl and amphibian populations In reservoir area
» Temporary and long term effects of water quality change on food chain and availability
» Need for wildife rescue and relocation (selected critical species)
» Potential hazard to large birds from transmission lines and design approaches
Cash Crops » Disturbance during » Disturbance during » Disturbance dunng » Loss of agriculture
and Cattle construction construction construction land to permanent
» Land use change » Loss of agniculture or » Loss of nutnent-nch facilities
impacts grazing land to silt in natural/
Inundation and seasonal
permanent facilities replenishment cycle
» Effects on lakeside » limgation benefits
farming activity from improved flow
regulation
Forested » Loss of forest cover and species through clearing and cutting » Impacts of forest
Areas » Impact on fuelwood and fodder availlability from clearing and pressure from cutting cleanng
project workers and increased
» Loss or destruction of forested areas through changes in fand uses public access
» Long term impact on changes in species cover and growth rates
» Potential tmber harvest from reservorr cleaning
» Role of reforestation and replanting schemes
Potential Social and Socio-Economic Impacts fo Mitigate or Enhance
Involuntary Involuntary relocation of populations in inundation area and other land required for permanent facilities
Resettle Adequate compensation or rehabilitation of project affected persons in new communities
ment All planning activities for new communities including job training
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Project Affected Areas (Zone of Influence)
Upstream Project-Site Down Stream Access Road
and
Transmisston
Cultural and » Potential for avoidance of cuitural religious or » Potential loss or relocation of historical or
Religious hentage areas religiously significant cultural properties
Henitage » Inundation or other loss of ancestral lands
» Loss or relocation of historical, cultural and
religious properties
» Effect of reservoir drawdown on future recreational
and other lakeshore activity
» Aesthetic impacts of facilities near sites
Other » Potential impairment or improvement of niver navigation options (current and future)
Economic » Potential relocation of other public infrastructure (roads bridges buildings)
Activity » Benefits derived from local availlability of electricity and relieving pressure on traditional energy sources
(le fuelwood)
» Effect on lakeside and other property values in the project impact area
» Effect of reservoir drawdown on lakeside tounist and commercial operations and potential aesthetic
Impacts on tounst areas of significance
» Benefits of iImproved road access to area for crop marketing etc
Heaith » Possible increase in water born disease vectors (construction phase and long term)
» Psychological impacts on local population of change In rural sociology social status relocation and
migration of workers
» Potential for improved access to health service through improved regional and local access
» Sanitary and health problems from construction camps
Employment » Loss of employment and income from businesses on lands required for the project
» Temporary and permanent job creation for construction and operation activities
» Indirect employment providing local goods and services
»_Job relocation and training schemes to maximize use of local people
Induced » Cultural conflicts between long-term residents and immigrant workers
Develop » Avoidance of unplanned settlements
ment » Overtaxing of local government services and facilities
» Water shanng arrangement for downstream users and other extension services
Other Externalities to Consider
Green House | » Displacement of greenhouse gas emissions from alternative thermal generation
Gas
Emissions
International | » Conformance to International Conventions for protection of sensitive areas
Treaties » Conformance to International Treaties on river flows and beneficial shanng issues
Biodiversity » Potential for pressure on rare and sensitive species in the project impact area

Appendix B-4 provides an example check list for review of IEE and EIA studies for hydro power
projects The classification of environmental studies (IEE, EIA) 1s nevertheless relatively new in Nepal
Environmental studies have been undertaken 1n the past, in parallel with the various project preparation
studies Table 3-5 illustrates the relationship between hydro power project studies, environmental
studies and the stage of licensing of project
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Table 3-5

Relationship Between Level of Project Study
and Level of Environment Study

Traditional Categories for Equivalent Level of
Level of Study of Hydro Environment Study (by New Corresponding Stage in
Projects 1n Nepal Definitions) EDC's Licensing
Reconnaissance Environment Screening Study Project Not Licensed
Pre-Feasibiiity {EE Level Study
Survey License
Feasibility EIA Level Study
Detailed Destgn and Tender Refinement of
» Environmental Management Plan
» Resettlement Plan (if Required) Production License
»_Monitoring Plan
Operation Phase Environmental Monitoring and Audit

342 Thermal Generation Projects

Nepal currently has a lumited number of diesel and multi-fuel thermal plant for peaking operation on the
nterconnected gnid, fired by HFO, and some 1solated generation Conventional steam (o1l, gas and coal-
fired) plants, which inherently have significant environmental effects are not envisaged in Nepal's power
system planmng at this time, nor are nuclear plant All thermal plant over 5 MW require a full EIA
mncluding monitoning programs to ensure adverse effects are kept under control Plants between 1-5 MW
require an JEE  These threshold values are expected to be reviewed once the MOPE 1s fully operational
and mainly to distmguish between urban and rural locations for thermal plant

Potential natural and social environmental effects are possible throughout the entire project cycle of a
thermal power station The sigmificance of potential impacts clearly depends on factors such as the fuel
used (type and quality), the generation technology including presence of on-site air and hquid waste
treatment, size of plant, on-site fuel storage requirements, and the environmental sensitivity of the site,
or 1ts proximity to sensitive areas For the relatively small thermal projects Nepal may consider, the
effects on the natural environmental would be expected to be localized, and primanly those associated
with site selection itself (1e avoidance of lughly sensitive sites for locating thermal plant) Other 1ssues
that need to be routinely addressed include the normal construction impact mitigation measures, care with
fuel transport and storage (eg , accidents and o1l spill control during loading, unloading) at the plant site,

control of air emussions (SO,, NO,, particulates (which may contain trace metals)), iquid and solid waste
disposal from operations, and noise abatement

Atmospheric emissions from power stations may adversely affect air and water quality, vegetation and
human health. This may be both 1 the immediate vicinity of the plant and downwind of the plant Some
crops are sensitive to pollutants (eg , ground level ozone and SO?), and crop yields may be reduced under
very adverse pollution conditions which can be created by combined effect of multiple pollution sources,
and not just thermal power stations For large thermal power stations, air emissions may be a local and
regional concern for trans-boundary acid ram  Any liquud effluent or thermal (cooling water) discharges
mto rivers and streams would have to be mitigated for potential thermal and chemical shock effects on
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aquatic ife  Other potential effects relate to mitigation of the construction of transmission and new road
access if required, and control of leach effects from waste disposal facilities which may drain into nearby
surface or ground water sources Appendix B-5 provides a detailed histing of the main waste streams
from thermal plant and environmental management 1ssues

For multi-fuel and diesel plant (air cooled) plant envisaged in Nepal, the total air emissions (single point
emussion standards such as tons/day), and increases 1 ambient air pollution concentration would be
expected to be well within international standards (noted in Appendix B-6), and Nepalese standards

Nevertheless all liquid and air emission levels and compliance with standards will have to be assessed
m the EIA  Many of the potential effects of thermal plant can be reduced or elimmnated through
mitigation programs Prudent handling, storage, and recycling or re-use of wastes can significantly
reduce waste management concerns Wherever possible, existing sites and rights-of-way will be used
to mmmmize land consumption

Thermal power projects can also produce social and commumty impacts The most promunent effects
are those related, directly or indirectly to control of the influx of construction workers, maximzing
opporturuties for local employment creation, regional development, and local commumnity impacts
mcluding spending 1n the local host community and surrounding region

Table 3-6 summarized the typical environmental effects of thermal projects that will need to be
considered mn an IEE or EIA

Table 3-6

Potential Environmental Effects of Thermal Projects

Project Affected Areas

Project-Site Waste Disposal Sites Access Road and
(if required) Transmission
Connection

Potential Physical Effects

Air Quality » Construction activityftraffic dust and noise control

» From fuel supply (road transport)

» Air emissions from power plant operations (eg SO, NO, particulates (which may contain
trace metals))

Water Supply » No Issue unless site -NA - Temporary construction
is adjacent to river or impact of road or possibly
stream (such as for transmission work on at nver
open cycle cooling crossings
water supply)
Water Quality » Storm drainage and » Runoff control » Temporary sediment release
(Physical effect) runoff control from construction activity at
niver crossing related to
above
Soils Erosion » Slope stabilization as » Slope stabilization as » Erosion accelerated by
appropriate at project appropnate access road and/or
site transmission construction
works
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Project Affected Areas

Project-Site Waste Disposal Sites Access Road and
(if required) Transmission
Connection

Terrain and Other

» Local sources of construction matenals
» Borrow pit and waste disposal pollution and rehabiltation/restoration issues
» Aesthetic impacts of road transmission and other project facilities

Land Loss » Loss of land for site » Loss of land and access » Temporary and permanent
» Temporary and » Land use change around loss of land for access road
permanent loss of disposal site and transmission
land for camps and » Periodtc access through
facilities pnvate land for patrol and
maintenance
Other Physical » Construction induced » NA » Flood landshde other mass
Hazards rock shdes and wasting hazards at nver

landslides from
construction vibration
blasting or dnlling
operations

crossings for road and
transmission faciities

Potential Biophysical and Bio-Chemical impacts to Assess and Mitigate

Water Quality (Bio
chemical effects)

» Ground water
poliution effects
during construction
(chemicals and
toxins camp sewage
etc )

» Ground water or
surface water
poliution effects of
leakage or spillage
during operation

» Ground water or surface
water effects of leaching of
water from wastes

» Temporary downstream
water quality effects dunng
construction

Aquatic Ecosystem

» NA - only indirect via » NA - only indirect via possible
possible pollution of pollution of nearby surface
nearby surface water water

» Local habitat disturbance at
niver crossing during
construction - if Involved

Vegetation

» Possible loss or pressure on rare or endangered species of ecolagical significance by
clearing loss fragmentation or increased public access to natural habitat dunng construction
and long-term

» Potential effects of land use change on longer term { vegetation cover species composition
growth rates)

» Arr emission effects on vegetation

Wildlife

» Direct loss of wetlands habitat and breeding grounds

» Pressure on rare or endangered species through loss fragmentation of habitat and open
public access and land use changes around sensitive habitat

» Need for wildlife rescue and relocation (selected cntical species)

» Potential hazard to large birds from transmission lines and design approaches
» Air emission effects of wildlife

Cash Crops and
Cattle

» Disturbance during construction

Forested Areas

» Loss of forest cover and species through site and access clearing and cutting

» Impact on fuelwood and fodder availability from clearing and pressure from project workers
» Loss or destruction of forested areas through changes in land uses

» Long term impact on changes in species cover and growth rates
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Project Affected Areas

Project-Site Waste Disposal Sites Access Road and
(if required) Transmission
Connection

Potential Social and Socio-Economic impacts to Mitigate or Enhance

Involuntary » Involuntary relocation of populations on site other land required for permanent facilities
Resettlement » Adequate compensatton or rehabilitation of project affected persons in new communities
Cultural and » Potential for avoidance of cultural, religious or hertage properties

Religious Hentage » Loss or relocation of historical cultural and religious properties

» Aesthetic impacts of facilities near towns or urban centers
» Potential disturbance of construction activities

Other Economic » Potential need for relocation of other public infrastructure (roads bridges buildings)
Activity » Benefits denived from local availabilty of electricity and relieving pressure on traditional energy
sources

» Benefits of improved road access to area for crop marketing efc

Health » Possible increase In water born disease vectors (construction phase and long term)

» Psychological impacts on local population of change in local area sociology social status
relocation and migration of workers

» Sanitary and health problems from construction camps

» Health impacts of any significant air emissions from the plant

Employment » Loss of employment and income from businesses on lands required for the project
» Temporary and permanent job creation for construction and cperation actities

» Indirect empioyment providing local goods and services

» Job relocation and training schemes to maximize use of local people

Induced » Cuitural conflicts between long term residents and immigrant workers
Development » Overtaxing of local government services and facilities

Other Externalifies to Consider

Green House Gas » Notation of effect in producing emissions
Emissions

International Treaties » Other local regional or trans-boundary air quality impacts

Biodiversity » Stite specific impacts depending on sensitvity of area

343 Transmission Projects

Transmussion lines and associated facilities have an impact on natural and socio-cultural environments
within, or mn the immediate vicity of the transmussion corridor nght-of-way (ROW), and at the
substations, switchyards Access or mamtenance roads sometimes have a more significant impacts than
the transmission towers and lines themselves Adverse environmental impacts occur during both
construction and O & M stages Of concern at the construction stage 1s the temporary or permanent
clearmg of crops or natural vegetation m the nght-of-way, and various physical and biotic environment
effects of constructing access roads, tower foundation and substations On steep mountain slopes
exposed to erosion, concerns are to design and construct facilities i a manner that mmimizes damage
to the slope caused by access roads, heavy machinery, tower foundations, tower erection and line
strmging In the Tara1 areas transmission towers do not present a major problem as farmers cultivate the
land beneath the towers and lines Ruver crossings also pose engineering challenges and have potential
environmental impacts during construction
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An IEE or an EIA will be required for selecting the transmssion route and for mput to design work
Effects of short transmussion facilities clearly would tend to be localized, while long transmission lines
may have regional effects In general, the potential for impacts increases a function of line length and
the environmental sensitivity of the nght-of-way

Avordance of population centers and environmentally sensitive or protected areas 1s a key concern in
mummizing environment mmpacts of transmussion facilities Regulations establish whether construction
activities or other interventions can take place m or near protected areas There 1s no explicit
environmental preference for a particular transmssion voltage level or transmission technology For
environmental and social reasons, the preference 1s to mmimize land use, construction impacts,
vegetation clearing impacts and aesthetic impacts In tounist areas and limes closer to urban areas, there
may be greater concemns for aesthetics within narrow right-of-ways (ROW) which could affect some
design and routing decisions  There are also public perceptions of health risks from electromagnetic field
(EMF) effects from HVAC, although there 1s considerable debate on the 1ssue

As noted 1n the technical literature there are also positive environmental effects for power ROW's when
properly managed The "edge" effects include increased habitat diversity and areas for feeding and
nesting of birds and ammals Transmission Iines may also help open remote areas Depending on their
location transmussion lines may lead to induced development

Table 3-7 illustrates typical impacts to be addressed m the IEE or EIA study for lines which would cross
different areas indicated

Table 3-7

Potential Environmental Issues for Transmission Projects

Potential Impacts to Avoid/Mitigate/Compensate

Lines in Sensitive » Disturbance or loss of natural vegetation from cutting and clearing during line and access
Ecological or Natural road construction and maintenance
Park Areas » Disturbance loss or fragmentation of wildlands and sensitive wildlife habitat

» Disturbance from maintenance and patroling
Pressure on sensitive areas from better access to natural resources, via access road

v

Areas of Dense

Involuntary resettiement or other disturbance or loss of homes other property or hivelihood
Population

Health perceptions and safety
E M F effects

Noise effects

Psychological disturbance
Secunty and safety

Visual impact and aesthetics

¥ ¥ v ¥ v v v

v

Areas of Prime Loss of land for tower footings substations and access roads

Agncultural Land » Temporary disruption of crops drainage and irngation systems during construction and
maintenance

» Disturbance to cattle and other farm operations duning line and access road construction
and maintenance

Areas of Protected » Disturbance or loss of forest land by ROW cutting and clearing
Forest » Disturbance or destruction of some forest resources for access roads

» _Pressure on sensitive forest stands via improved public access via access roads
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Potential Impacts to Avord/Mitigate/Compensate

Areas Important to » Visual impact and disturbance to scenic values leading to reduced tounism and recreation
Recreation and value for tourism operations and individual businesses
Tourism

Areas for Migratory » Potential Inury death and weakening of the population If birds fly into towers and lines or
Bird Fiyways through disturbance of habitat

Other Common or Unique ROW Impacts

Land Loss and Sail » Temporary and permanent loss of land for facilities and maintenance

Erosion » Increased runoff and sedimentation from grading for access roads tower pads substation
facilities

» Potential alteration of hydrological patterns and streams due to maintenance roads crossing
streams

» Destabilization of slopes from tower and access road construction

» Borrow pit rehabilitation

Soil And Water » Disposal of solid wastes during construction and maintenance activities

Contamination » Safe disposal of iquid wastes such as P C B s and washing wastes which can contaminate
both soil and water

> _Health hazard due to Inadequate water for drinking for construction crews

Potential Fisheries » Water contamination (soils wastes and spills) from construction of access toads and
through nver crossings can degrade the quantity and quality of fish habitat

» Soll eroston in the areas of aquaculture can also adversely effect the quality and quantity of
fish habitat

Socio-economic
effects

Involuntary resettiement

Avordance/protection of religious and cultural hertage
Temporary and permanent job creation

Issues associated with influx of temporary workers

vy v v v

Induced Effects » Resulting from improved access and power supply to local areas along the transmission
ROW

Cnitena for environment screeming of transmuission projects are shown i Appendix B-3
3 4 4 Distnbution Projects

Distribution projects m urban and semi-urban areas, for which a new license 1s applied, would normally
be screened to establish whether an IEE or an EIA for the project 1s required If an IEE or an EIA 1s
requured, the environmental assessment would apply to design, construction and operation stages of the
project Typically 11 kV, 22 kV and 33 kV lines and the larger substations are the main facilities along
with any requured sub-transmission A program for routine O & M to strengthen, intensify or expand
electricity distribution services m an existing license area would not generally be subject to an IEE or and
EIA The licensee should nevertheless have a set of n-house guidelines for distribution construction and
maintenance crews to follow, which requires attention to environmental and social concerns This 1s
standard practice in western utilities and Reference 4 provides an example of working procedures Safety
concerns for siting and protection of distribution hines and substations are also addressed in the
Electricity Regulations

Environmental and socio-economic impacts which may be sigmificant or otherwise ment special attention
in distribution are shown in Table 3-8
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Table 3-8

Potential Environmental Issues for Distribution Projects

Category of Impact

Potential Concerns and Issues

Routing and
Design

Natural Physical and
Biophysical Impacts

» Substation location and sub-transmission line routing to avoid
sensitive or protected areas in the community

» Routing and detailed design of sub-transmission and substations to
minimize adverse impacts on terrain such as erosion and slope
stability

» Plan for erosion control practices where appropriate

Socio-Cultural Impacts

» Avoidance of important histoncal hentage and cultural sites and
recreational areas In deciding sub-transmission ROW

» Route selection and alter structural design to minimize obtrusive
aesthetic impact (substations and sub-transmission)

» Route selection and design to avoid airport flight paths and installation
of markers to minimize nsk

» Sub-transmission route selection made in conyunction with fand use
zoning and in recognition of urban planning (land-use) practices

» Select route and construction method to minimize traffic disturbance

Construction
Impact
Mitigation

Natural and Physical

» Minimize disturbance to local areas and landscaping to restore areas
after construction

»  Minimize need for cutting and cleanng of trees

» Waste disposal procedures

» Protection of scenic areas with aesthetic measures including
screening berms and other visual buffers where appropnate

Social and Cultural

» Compensation for land access for nght-of way and permanent
faciities

» Equipment selection and measures for abatement of noise vibration
dust impacts

» Scheduling of construction achivities to avoid traffic congestion

» Public safety and security measures

Maintenance
Impact
Mitigation

Natural and Physical

Incorporate In maintenance procedures (eg)

» Control of ol spill or other toxic substances

» Waste management

» ROW maintenance (vegetation clearing and cutiing)

Social and Cultural

» Minimize disturbance and inconvenience to public
» Public safety and secunty provisions
» _Worker safety and security provisions

Generally utilities produce a set of policies and guidelines for field staff to carry out construction and
maintenance operations 1n an manner sensitive to local commumity and environmental 1ssues

345 Rural Electrification Projects

Rural electrification projects require an IEE under the existing National EIA Guidelines The IEE may
show that a full EIA 1s required, under certain circumstances For example, 1f significant resettlement
1s a feature of the project, then a full EIA may be required Environment and socio-economic 1ssues
would be simular to distribution projects, as noted m the previous section, but in a rural context Greater
emphasis may be placed on the socio-economuc aspects of the project and natural environment given the
rural setting In particular, more extensive interviews with populations affected by the project would be
conducted Simlarly, a wider range of natural environment conditions may encountered than would be
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the case for distribution schemes 1n bwilt-up areas, though the rural electrification facilities themselves
would be expected to have a lower impact than larger transmussion facilities

35 Public Involvement and Consultation

HMG has an explicit requirement for full public consultation on projects through the EIA mechanism Such
consultation 1s required at all stages of the project cycle There are generally two levels of public consultation

» General Pubhic Those who have particular concern or expertise to offer which have relevant information
on the nature and scope of environmental concern for the project such as professional in different social,
physical and natural sciences disciplines, professional societies, environmental NGO's and grass roots
organizations

» Persons Affected by the Project (PAP) Individuals and communities affected by or potentially involved
1n the project

Initrally public consultation 1s established in the EIA scoping phase Milestones for consultation meetings and
public information are presented at that tume and the agreed schedule of public nteractions 1s incorporated in a
formal public consultation plan Typical milestones and aims of public consultation are shown n Table 3-9 In
addition to these pomts of contact with the public, the Electricity Regulations require public notification at critical
stages of the project cycle including the award of the production license, and submission and review of the EIA
report It 1s recommended that public notice also be given at the time of award of the survey license

Table 3-9

Public Consultatien Framework for EiA’s

I Milestone l Purpose of Consultation l

Project Phase

System Planning and Project Screening and Consultation with Stakeholders on the type and range of projects to be
Pre License Perod Ranking screened _screening criteria and screening results
Survey License Period General Public Notfication of Award of Survey License (via public media newspapers and local

information meetings as appropriate)

EIA Scoping Meetings Invite and inform public about project EIA methodology and propose
the public consultation plan for the balance of the project

Other Inputs Duning the Workshops seminars with PAP and NGO s as decided in the Public
EIA Study Consuitation Plan

Participation of PAP s In field questionnaires and surveys as part of
baseline data collection

Establishment of Compensation Fixation Committee for PAP inputs ( at
this stage or later) _

EIA Draft Report Made available for general public review to allow public input to
government decision on acceptability of the Project EIA including
» Environmental Management Plan

» Resettlement Plan (if required)

» _Environmental Monitoring Plan

Production License General Public Notification of Award of Production License (via public media newspapers and local
Period |l_information meetings as appropriate)
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Project Phase I Milestone I Purpose of Consultation I

Compensation Committee | Decisions of Compensation Fixation Committee

Environmental Made accessible to general public (iIncorporated in annual report of
Monitoning Report Licensee which I1s a public document)

Environmental Made accessible to general public If performed

Audit Report

The Compensation Fixation Commmttee 1s the key mechamsm for direct consultation with persons most directly
affected by the project or project affected persons (PAP) This includes persons who are subject to involuntary
resettlement, loss of property or other economic disadvantage caused by the project The Electricity Regulations
(1993) provide for establishment of a six-person Commuttee consisting of

» HMG appomtee as Chairman

» Corporate representative of the Licensee

» Expert appomnted by HMG

» Village Development Board

» Land Revenue Office

» Real Estate owner affected by the project

Decisions of the commuttee are binding, although there 1s provision under Nepalese law for appeal of decisions

36 Interagency Coordination

Interagency coordination 1s essential because the implementation of power projects and the associated
environment review and management activities typically involve a number of national, regional and local levels
of government Larger multi-purpose projects, i particular, cover a broad spectrum of responsibilities and there
may be a number of sub-projects to be managed by different HMG agencies Cross-sector 1ssues that are to be
addressed i EIA's were noted 1n Section 3 3 Interagency coordination 1s thus a fundamental requirement for
an effective EIA, and the EIA process 1s seen by HMG to be an appropriate mechamsm for broader coordmation
of government agency mnvolvement n the project

As noted 1 Section 2-4 its 1s suggested that EDC arrange the interagency coordination meetings for projects
licensed to the private sector The lead on setting up the Interagency coordination network for public sector
projects would be decided between EDC and NEA by MOWR. Interagency coordination 1s typically handled at
major milestones m the project cycle The key milestones are simular to the mulestones for public consultation
and include

Screeming Decision

Scopmg Meeting

Baseline Data Completion

Draft IEE/EIA Report Review

Project Commussioning

Yy vy v v v

Agencies would mitially participate i screeming of project This may be 1n advance of survey licenses being
1ssued 1f a RFP solicitation approach 1s used by EDC Once project-specific heenses are 1ssued, agency
participation at the screening stage 1s important to decide on the disposition of projects that are not mcluded
Schedule 2 (1e no automattc requirement for an IEE or and EIA) After the EIA 1s initiated the scoping meeting
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1s used to mntroduce all HMG representatives from the different agencies to the project, discuss the major 1ssues,
discuss how the different agencies would be expected to be mvolved, and set the schedule for the remaiming
interagency meetings for the EIA study period and over the project cycle  For complex projects involving sub-
projects admnistered by other agencies, more frequent meetings may be required

Table 3-10 indicates agencies typically involved mn the coordnate and consultation process At present the

procedures for estabhishing the mteragency review group are being reviewed and proposals are made mn the draft
Water Resource Sector EIA Guidehnes

Table 3-10

Representation in Interagency EIA Meetings by Project Type

Agencies Typically Represented on IEE or EIA

Project Type Interagency Coordination Committee/Steering Committee
National-Level Regional/Local
Small and Medium EDC calling meetings » DDC or CDO office representative
(Run of-River) » LDOorDPO
Hydro power » Municipal or VDC representative
|l Projects EDC MOWR | MOPE » Ward Representative or other relevant regional/local
NEA DOR (access representatives of central agencies
road)
Storage Projects » Municipal or VDC representative
EDC MOWR MOPE » Ward Representative or other relevant regional/iocal
DOl DHM NEA DOR (access representatives of central agencies
WECS road)
Other Ministries
with subprojects
Thermal Projects EDC calling meetings » DDC or CDO office representative

» Municipal or VDC representative
EDC MOWR MOPE » Ward Representative
NEA (Thermal) NOCP

Distribution Projects | EDC calling meetings » DDC or CDO office representative
» Municipal

EDC MOWR MOPE
NEA

[
v

Rural Electnfication EDC calling meeting DDC or CDO office representative

Projects » Municipal or VDC representative
EDC MOWR MOPE » Ward Representative

NEA HOME

DOR

Other HMG agencies (inclusive of those noted above) to erther consult during the EIA for baseline data collection

or effects prediction, or to bring mto the interagency coordination meetings for 1ssues that may arise, are shown
m Table 3-11
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Table 3-11

HMG Ministries and Departments with Potential Input to Project ElA's

Ministry Department or Agency

Possible input/Purpose of Contact

Ministry of Housing
and Physical Planning

Department of Housing and Urban
Development

Basehne data
Involvement in resettiement planning

Department of Dnnking Water and
Sewerage

Baseline data
Involvement in reseitlement planning involving new_towns

Solid Waste Management and
Resource Mobilization Center

Baseline data
Involvement in resettlement planning involving new towns
Waste management standards and guidelines

Ministry of Industry Department of Industries

Baseline economic data on industries

Topographical Survey Branch

Baseline EIA data
Regional scale e land use maps for mapping of resources
and potential land use impacts

Department of Mines and Geology

Baseline economic data on mineral resources and
development potential In project impact area that may have
complementary environmental impacts

Potential Geology Data from Regional Geological Map for
Baseline Mapping

and Cwil Aviation

Ministry of Agnculture Department of Agniculture Possible baseline data
Development Possible data on programs planned in project impact area
Horticulture Services Division Possible baseline data
Possible consultation on rare or endangered species and
sensitvty
Fisheries Division Baseline data on fishenes
Possible consultation on rare or endangered fish and aquatic
specles and sensitivity
Plant Protection and Industrial Possible baseline data
Entomology Division Possible consultation on rare or endangered spectes and
sensitivity
Department of Cooperatives Possible baseline data on cooperative activities in project
impact area
Ministry of Water Department of Irngation Baseline EIA data
Resources Possible major involvement in sub projects of multipurpose
projects
Possible guidelines on mitigation or enhancement of
imgation impacts
Department of Hydrology and Baseline hydrological data
Meteorology Possible consultation on hazard assessment
Ministry of Tounism Department of Tourism Baseline EIA data

Possible consultation on mitigation or enhancement for any
identified tounsm impacts

Possible major involvement in sub-projects of multipurpose
projects

Department of Civil Aviation

Standards for mitigation of aviation hazards of transmission
projects
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Ministry Department or Agency Possible input/Purpose of Contact
Ministry of Local » Village district and regional development plans and related
Development data
Mirustry of Land Department of Land Revenue » Baseline EIA data
Reforms and » Involvement iIn Compensation Fixation Committee
Management

Department of Land Reforms » Baseline EIA data on land reform planned for project impact
area
Department of Survey » Baseline EIA data
Minustry of Public Department of Roads » Baseline EiA data
Works and Transport » Possible major involvement in access road planning

design construction and maintenance
» Possible source of

Ministry of Labor Department of Labour » Baseline EIA data
Ministry of Education » Baseline socio-economic, education data
Ministry of Culture and Department of Archaeology » Baseline EIA data
Social Welfare > _Consultation on mitigation or relocation measures
Ministry of Health Department of Health Services » Baseline EIA data
» Possible consultation on any identified health mitigation or
avoidance measures
M Mmistry of Ferest and -{ Deparirnent or Forest » Baselne EIA data

Soil Conservation

v

Possible consultation on sensitivity to project activities and
mitigation measures

Consuitation on biomass removal in reservoirs
Transmission line routing and access road impacts
Possible involvement in watershed management programs
Possible source of guidelines

Yy v v v

Department of Soll Conservation

v

Baseline EIA data
»_Possible source of erosion control guidelines

Department of Natural Parks and » Baseline EIA data

Wildiife Conservation » Guidelines on activities permitted in or around parks and
conservation areas

» Consultation on sensitivity of project activities and mitigation
measures

Department of Plant Resources » Baseline EIA data

HMG participation i the EIA process from regional, district and ward levels of HMG adminstration would be
decided on based on the nature of the project, the scope and significance of the expected impacts, and the extent
to which the project impacts on different districts In most cases the DDO and LDO's will be able to advise on
this local representation Transmission projects may, for example, impact on a number of districts Rural
electnfication projects would have localized impacts m one area Projects mnvolving sigmificant involuntary
resettlement or large multipurpose projects with a number of associated sub-projects such as to optimize fisheries,
tourism and urrigation benefits, would for example, have much wider representation on the EIA interagency
committee than small run-of-river hydro projects or small diesel projects

Documentation of the frequency and type of mteragency coordination 1s necessary as part of the EIA For this
purpose EDC should make the licensee's EIA team responsible for documenting all meetings the licensee attends
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Otherwise EDC would be responsible for documenting the meeting NEA could be made responsible for
documenting meetings for their licenses

37 Screening and Ranking of Generation Projects

EDC currently has an open solicitation system for all power projects  Therefore EDC 1s primarily concerned with
the arrangement and completion of project-specific EIA's for already identified sites If EDC were 1n future to
adopt a Request for Proposal (RFP), or project-specific solicitation approach, then a formal project 1dentification
and screening process would be required to select candidate projects to offer for solicitation Thus process would
necessarily incorporate environmental screening factors as well as public consultation factors before deciding
which sites to offer for competitive tender Solicitation for thermal projects 1s somewhat different, as there 1s
some flexibility in selecting thermal sites to avoid or minmuze potential effects

NEA s responsible planning the incremental expansion of generation and transmission capacity on the ICS to
meget forecast loads 1n the major load centers NEA 1s now undertaking a medium-hydro screeming and ranking
exercise as part of its system planming responsibilities Project screening includes consideration of the major
technical, environmental, economic and social attributes of a long list of candidate projects If a project has
clearly non-mitigable environmental impacts, such as being located 1n a protected area (eg, a wildhfe sanctuary)
where no obtrusive infrastructure development 1s permutted by law, then potential projects mn that area are
generally dropped from further consideration. Screening reduces the number of potential projects to manageable
and practical numbers Projects that survive the screening stage are then ranked on the basis of comparative
project economics, inclusive of estimated environmental mitigation costs Attractive projects at a comparable
level of study are then included in the system planning models (simulation or optimization models) which 1dentify
development sequences to achieve lowest overall cost for capital mvestment and operation Projects 1dentified
as part of the expansion sequence are then licensed for development either by public or private sector means
They are implemented after the EIA, feasibility study (if required) and detailed design are completed and, and
successful financing arrangements

The mtial project screeming and environment preference ranking 1s similar to performing a power sector EA, as
discussed n Section 3 2 The different stages of screening and broad-brush criteria for environmental screenmng
component are shown m Table 3-12 It 1s important to note that the National EIA Gwdelines identify a
requirement for transparent review and open consultation at each stage of the screening and project ranking
activity EDC would necessarily be mvolved in the mteragency commuttee or stakeholder review group estabhished
for the screeming phase
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Table 3 -12

Iliustration of Approach for Screening and
Ranking of Hydro Power Projects

Project Screening Objective (Hydro Power Project Example)
Activity
Screening Preparation Internal steps to prepare the screening methodology and long list of projects
Interagency Review of HMG stakeholders review the screening methodology in a transparent and participatory process to
Screening reach agreement on

» the hst of project to be screened
screening critena and weights

scoring of projects according to critena
results of screening

further steps in the consultation process

v v v v

Public information Publie notice of screening activity and access to information on the process

Coarse Screening To screen a large number of projects and reduce the candidate project list to a practical and
manageable number Example criteria

» current level of environmental study

» estimate of affected persons (eg reservorr flooded area dam site and powerhouse transmission
access road)

environmental sensitivity of the project impact area ( land use classification proxy)

biodiversity (area of habitat used as a surrogate)

fength of niver dewatered (km)

classification of river (eg intact nvers or not)

v v v v

Individual projects are scored against cntenia  The environmental score would be combined with other
non-environmental screening critera (with weights) to arrive at a shorter list of candidate projects

Interagency Review Results of first level screening
Public Consultation Notice of screening activity and access to information on the process
Detailed Screening Incorporating any feedback from interagency and public consuitation finer screening of the shortened

hist of candidate projects relating to potential for significant impact +ve and ve impacts on (eg low
medium or high effect on)

factors In first level screening plus

other existing economic activity

potential for multipurpose development

water quality (drinking irmgation fish migration other aquatic habitat)
erosion and sedimentation

cultural property

induced development

local institutional capacity to deal with influx of workers

other issues of special significance

Y v vV VY Y Y VY VW

Based on information in environment section of available project reports  secondary data sources and
site visits if required

Environmental Ranlang of projects by normalized score ( sum of [ score of individual projects on each cnteria times
Preference Ranking weight attached to criferia]) Environmental preference ranking would be incorporated in the full ranking

framework to decide on projects for inclusion in system expansion planning

The methodology for the environment component of project screening 1s straight forward The major screening
factors are assigned weights as agreed to by the stakeholders Individual projects are then scored agamnst the
crteria A qualitative compostte score for individual projects 1s then calculated to establish a relative preference
ranking for the project, from the environmental perspective The environmental preference ranking 1s done
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separately, but 1s then be combined with other technical and economic criteria for the overall ranking This 1s
tllustrated in Figure 3-4 below

In practice there are difficulties with the availability of data and data evenness and consistency Therefore
decisions on the scoring of projects have to be subjective and based on judgment There are also number of
conceptual 1ssues to address such as deciding how tradeoffs within the environmental preference ranking are
established For example, one preference may be to focus on development of a number of projects in a single
watershed or basm Thus approach would allow consideration of intact nivers Projects in niver basmn designated
for development would thus receive a comparatively high score for this factor However, as "poverty 1s a major
source of environmental degradation”, the option of using mfrastructure projects as a stimulus for regional
development m other basins would receive less emphasis, all other factors assumed equal These i1ssues would
have to be addressed 1 the stakeholders meetings and the results reflected in the weight attached to the screening
criteria

High
Best Candidates to retain
for Fine Screening

Low Techmcal Preference
High Environmental Preference

High Technical Preference
High Environmental Preference

ssrr-———~""—"~"~"—~"~-"—T - - T - - - T TT- 0T T

Low Techmcal Preference High Technical Preference
Low Environmental Preference Low Environmental Preference

Environmental Preference
(Composite Environmental/Social Score)

Low »

Technical Preference High
(Composite Technical/Economic Score)

Figure 34 Environmental Preference and Technical Ranking Matnx
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38 Methods and Approaches

There are a number of standard analytical techmques and tools that are used in IEE's and EIA's The selection
and use of techniques and tools depends on the sigmficance of the effects bemng considered, the extent of baseline
and time senes data available, and the expertise of the environmental team

3 81 Environmental Analysis Framework and Techniques

The national EIA Guidelines clearly 1dentify the full range of significant project impacts are to be
assessed including physical, biophysical, physicochemical, socioeconomic and cultural impacts The
sub-classification of impacts also includes

(a) Direct Effects Which alter the existing baseline conditions or trends (condition are not static with
or without the project)

(b) Indirect Effects Where the project affects one environment component, but this 1 turn may have
repercussions on other environment components - hence indirect effects which may be mamfest
the long term

(¢) Cumulative Effects Combmed effects of several project impacts, or more than one project where
overlapping impacts are felt

The impacts are also assessed n respect to the magnitude or scale, timing, duration, scope, and
ureversibility The environmental assessment thus requires consideration of a large number of factors
Standard methods for dealing with effects and Iinkages are

- Check Lists

- Matnces

- Network Diagrams

Field Questionnaires and Surveys

These techmiques are described m more detail n the National EIA Guidelines and examples are provided
m the WECS Guidelnes (references in Appendix A) The screeming, IEE and EIA levels of studies all
utilize check lists and matrices to different levels of detail Appendix B provides example check lists and
matnices for screemng of projects and review of IEE and EIA reports

Network diagrams are particularly useful in developing and testing hypotheses on cause and effect
relationships i interconnected systems Network diagrams are used to present general and specific
hypothesis, which will then be tested either 1 a consultation workshop, or through a study or research
programs 1f warranted Figure 3-5 1llustrates generic hypothesis n the form of a network diagram for
hydro-related impacts on fish Swumilar sets of network diagrams can be set up for any physical,
biophysical or socio-economic effect

Once the significant impacts have been 1dentified m-depth analysis of the mamn concerns and mitigation
actions for all categories of effects are prepared The environmental management plan will typically
produce actions as noted in Table 3-13
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Table 3-13

Classification of Actions in Environment Management Plans

1 Type of Action

Avoidance and

Descn ption

Measures to redesign or relocate facilities or planning project activities (scheduling alternative

Prevention construction methods etc) to avoid potentially significant adverse effects and for prevention
adoption of health programs public awareness etc

Mitigation Measures to reverse adverse impacts to accepted levels

Compensation Measures to compensate for unavoidable adverse impacts which generally refer to monetary

compensation for direct loss of property and income generating assets (eg rehabilitate
displaced settlements compensate affected persons temporary and permanent property, land)

Residual Impacts

Proposal and possible adoption of actions to further alleviate what are otherwise acceptable

iImpacts (eg Impacts that have aiready been mitigated to meet standards)

Figure 3-5 Illustration of Network Diagram for

Hydro-related Fish Impacts

Iﬁhanges in Fisheries |
A \ \

Changes in
Downstream riverine
or lake population

Changes n
Abundance

Changes n
Species
Composition

Increased
Public Access
&

Altered habitat Altered Changes 1n Restrictions 1n
and Fish foods Growth Rates fish numbers fish M ovements
¥ 3 F'N

Reservoir Creation |

I Reservoir Construction

| Reservoir Operation |
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382 Computer Models

Computer models have a range of applications in EIA study, for project design, and for assessment of
project effects on the physical and natural environments Computer models are imtially useful n data
base applications for baseline data collection and monttoring programs where large amounts of data are
maintamed and tend analysis are required Geographic Information System Models (GIS) are particularly
useful 1n categonizing and storing data and producing overlay maps of selected criterna More
sophusticated and specialized models are used to prediction of changes 1n the air, land and water baseline
conditions which can then be used to predict the significance of potential project impacts

There are some disadvantages to use of specialist computer models for EIA's m Nepal For example, they
generally requure considerable data, the cause and effect relationships mherent 1n models are theoretical
1n some cases, results are complex and may be difficult to interpret for decision makers, and, specialist
expertise and traimnmng 1s required to run models Therefore the use of simple techmques versus modeling
approaches 1n EIA's must be carefully weighed

Table 3-14 illustrates the range of models currently in use that support environmental assessments Some
of these models have been used in Nepal by Nepalese experts and outside consultants

Table 3-14

Types of Models Used in Power Project Studies

precipitation and evaporation effects

Model Types Sub-Classifications Applications “
i
Geographic Vanous Resource mapping and overlays for impact assessment
Information System
Water Quality Models | One-Dimensional Various Including temperatures in rivers and reservoirs

Two Dimensional

Various including temperatures in lakes and rnivers and salnity
thermal plume

Three-Dimensional Various including complex modeling of temperature sediment
thermal and chemical dispersion in rivers
Well Mixing Various including chemical composition and distribution such as
dissolved oxygen and phosphorus
Hydrological Various including temperature suspended solids BOD pH
phosphorous and nitrate simulations
Water Sediment Various including release of heavy metals and radioisotopes
Exchange from reservoir sediments
Erosion and River Models (eg HEC Changes in siltation and sediment transport In nvers and for
Sedimentation family and equivalent hydraulc structures design
Models models)

Lake and Reservorr
Shoreline Erosion

Shoreline erosion and protective measures

Dam Break Models Simulation Models

Assess hydraulic aspects of dam failure and GLOF
phenomenon
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Model Types

Sub-Classifications

Apphications

Groundwater Models

One and two Dimensional
Models

Predicting infiltration of pollutants into groundwater

Alr Dispersion
Models

Gausian Dispersion

Air emissions from single point source (concentrations of No
S0,, particulate, etc)

Complex Source

Air emissions from muitiple sources(dally weekly monthly
annual mean concentrations)

Rough Terrain

Dispersion in mountain an rough terrain

Thermal Dispersion
Models

One and two dimensional
models

Assess dispersion of cooling water releases from thermal plant
and temperature profiles affecting aquatic Iife and habitat

Chlorine Plume

One and two dimenstonal

Simulate dispersion of chlorine when used as a defoulant in

Models models water supply and discharge structures to access impact on
aquatic Iife and habitat
Oils Spill Models Real time trajectory Spread of ail spills In nvers and lakes based on currents
Models evaporation
Environment Assessment | Assess impact of accidents including mixng effects
Models
Regional ecosystem Assess [onger term impacts of oll spills on fisheries activities for
impact Models example
Biotic Models Quantitative (generally Biological impact prediction done in association with water quality

have data and validation
problems)

models where for example productivity of fish zooplankton and
bacteria are assessed

Aquatic food chain models mainly applied to fishenes
management and production

Semi Quantitative

Mainly research onented to give heunstic approaches to policy
evaluation

Risk Analysis

Epidemiological and accident nsk

Use of complex models 1s generally hmited to assessments 1n major projects where effects are large and
significant  Figure 3-6 illustrates the sequence of steps for using simple and more complex modeling
approaches for water quality assessment

Over a period of time, modeling capability would be expected to evolve m Nepal In particular the use
of models for Basin EA's would be a suitable approach to establish capability Decisions would be
required to establish in which Nepalese institution the investment in modeling should be made
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Investigate Collect Simple
if an Input Data Model Predicted
environme Impact
nt effect 1s neghgible?
likely
No
Collect No
more data Significant
Impact
Ore Predicted
dimensional | No
Model Predicted
Impact
neghgible?
Possible
field
program fo Three
collect dimensional Predicted
monitonng model Impact
data negligble?
Impact
Evaluation Problem g
and fracer Predicted [B
data
Figure 3-6 lllustration of Modeling Approaches for Water Quality Assessment

3 83 Composition of Environmental Teams

Specialists typically nvolved i EIA's mclude relevant professional from the physical, natural and social
sciences disciplines These are shown i Table 3-15 At mimmal the environment team for the EIA study
would consist of one well rounded, experienced professional from each of the three mam disciplmes 1e,
physical, social and natural sciences Other specialists would be brought mn to deal with sigmficant
effects that required 1n depth expertise 1n a particular area The priority and need for mn-depth analysts
1s generally decided in the scoping phase of the EIA, or as otherwise obvious, and reflected in the TOR.
A full complement of professionals may be engaged on major projects Figure 3-7 illustrates the
mtegration of the three main sciences disciplmed for conducting the EIA
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Physical Sciences

« Engineering

* Meteorology, Hydrology, etc

Social Sciences

Economics + Biology
Sociology + Forestry
Anthropology Agronomy
etc Zoology

Natural Sciences

etc

Figure 3-7 Integration of Social, Physical and Natural Sciences in EIA's

Acres/USAID Private Electricity Project

3-33



Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Table 3-15

Range of Professional Expertise for EIA Study Teams

Resource
Impacted Sub-Component Specialist
Arr Arr Quality Air Quality/Poliution Analyst
Wind Patterns Air Pollution Control Engineer
Climate and Hydrology Meteorologist
Noise Noise Expert
Land Land Capability Agronomist
Soil Resources/Structure Soils Engineer
Tectonic Activity Geotechnical Engineer
Other Unigue Features Vanous Physical Sciences
Water Surface Water Hydrologist
Groundwater Hydrologist\Water Pollution Engineer
Hydrological Balances Hydrologist
Draining Civil Engineer
Flooding Cwvil Engineer
Sedimentation Cwil Engineer/ Sedimentation Specialist

Flora and Fauna

Environmentally Sensitive Areas

Ecologist Forester Wildlife Biologist

Species Inventory Ornithologist

Productivity Botanist

Biochemical Zoologist
Conservationist

Human and Social

Social Infrastructure

Cultural Charactenstics

Physiological and Psychological Well Betng
Economic

Resettlement Planning

Soctal Anthropologist
Sociologist Heritage specialist
Social Planner

Economust
Urban/Resettlement Planner

39 Costs of Environmental Studies and
Environment Management Activities

The cost of environmental management 1s largely borne by the project itself as an internalized cost of the project

Thus includes EIA study work and implementation of the environmental management and monitoring programs

as well as any required compensation measures Costs are clearly project and country specific Reference ponts

for the actual costs as provided 1n mternational experience include the following

»  EIA preparation costs rarely exceed one percent of the total project costs

»  Mitigation of environmental costs can vary from 0 to 10 percent of the total project costs with 3 to 5 percent
being common

»  Any sigmficant mvoluntary resettlement or need for relocation of other mfrastructure (eg roads and bridges)
can significantly mcrease social mitigation cost components

There 1s no obvious mventory of environment related costs for power projects in Nepal It 1s recommended that
EDC establish a simple tracking and recording system to maintain an up-to-date list of costs Ths cost profile
separating local and foreign costs can readily be built up based n information 1n the EIA reports submitted by
licensees Indirect cost to government agencies should also be estimated It would be useful also to compile
mformation on recently completed projects, examples for projects in Nepal 1f available
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4  Options for Strengthening EDC's Internal
Capabilities for Environmental Review

The section provides recommendations on possible steps to strengthen EDC's existing internal capabilities for
environment review and management of power projects, in Iine with EDC's mandate to supervise and facilitate
licensee activities

41 Elements of a Strengthening Program

Section 2 of the report 1dentified the role and responsibilities of EDC mn environment review and management
of generation, transmussion, distmbution and rural electrfication projects Broad gudance on the steps EDC
may take to further strengthen its mternal capabilities in this area are provided in HMG's National EIA Guidelines
(Page 15) The gwdelnes indicate requrements for developing mstitutional capability i all HMG line agencies
for environmental momtoring These steps more generally apply to capacity for the full EIA process The
requirements are shown n Table 4-1 along with suggested steps for EDC to comply with HMG policy direction

Table 4-1

Possible Steps to Comply with HMG Guidelines on
Strengthening Environment Capability in EDC

Requirement in EIA

Guidelines Agencies Indicative Resource and Cost

must be committed to Example EDC Action or Response Implications for EDC
Support the monitoring » Appoint a full time internal Environment » Incremental cost of G-l staff
process with necessary level Coordinator in EDC » Incremental cost of salary and

of resources and ability » Consider a full-time local consultant environmental
specialist to assist with developing and setting up
internal procedures and on job training

» Specify environmental responsibilities of all EDC

staff

benefits for a local environment
consultant on 2-3 year contract

Maintain continuity in the

process (meaning the EIA
and monitoring roles
performed by the Agency)

EDC officers on handling project related
environment review and coordination

» Establish and circulate guidelines as appropnate
for use by licensees

» Establish internal procedures and guidelines for » Incremental cost of developing

guidelines in house or with local
consultant support

Incremental cost of publishing and
circulating Guidelines to icensees

Develop technical capabilities
of those (persons In the
Agency) involved in
monitoring

» Prepare and implement a staff development and
training program for the environment component of
EDC s mandate

Incremental cost of non formal and
formal training as indicated in the staff
development and training program

Maintain the integnty and
honesty of the process

» Addressed by preparing guidelines and fully
supporting the interagency and public consultation
process for project specific [EEs and EIAs

» Ensuring all public notices required are issues In a
timely manner

» Possibly establishing an office or center where

documents can be accessible to the public

Incremental costs of preparnng bnefs
and attending meehngs public notice
costs etc
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Requirement in EIA
Guidelines Agencies Indicative Resource and Cost

must be committed to Example EDC Action or Response imphications for EDC
e {

Make decisions only after a » Comply with HMG procedures by circulation al » Part of internai operating costs of
thorough review of results relevant matenal for review by internal HMG EDC
committees
» Ensunng key documents (IEE's and EIA's) are
available for public and other stakeholder review

Make information from » Maintaining interagency and public consultation » Incremental report reproduction and
monitoring available to all networks as required in the national EIA distnbution costs
agencles concerned Guidelines

Make necessary institutional » Make the staff appointments (eg environment » Associated staffing costs and
reforms coordinator) indicated earlier matenal equipment and resources for
» Develop and implement any required organizational staff
measures (eg environment cell In the longer term)
as discussed In Section 42

Based on the understanding of EDC's role as discussed 1 previous sections of the report, the following (Table
4-2) 15 suggested for consideration as elements of a full program for strengthemng EDC's environment capability

Table 4-2

EDC's Internal Environment Capabilities

Strengthening Program

Element/Activity Sub-Category Description/Purpose
EDC Policy and Procedures and Internal policy/position paper Short paper to set out and confirm the scope of
Budgetary provisions on (cleared as required with MOWR) EDC s responsibilities in environmental

Environment Responsibilities management in the short and longer-term (eg
project specific EIA coordination only or broader
EA responsibilities such as mulh purpose
project IEE and Basin EA studies) also to
confirm all roles and linkages with other HMG

agencies
Environment strengthening Detailing all activities responsibilities as well as
program and budget (identified the time frame costs and resources for
within EDC s overall annual work strengthening environmental capabilites in EDC
plan and annual budget) Departments
Tools for Internal Use by EDC Standard Project Management Develop and implement computenized (project
Staff System management software) for tracking and

monitoring all project related environment
coordinatton activities and project milestones

{environment related or other) (see section 4 2) ‘
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Strengthening Program
Element/Activity

Sub-Category

Standard Forms

Description/Purpose

Development and use of standard forms for
recording compliance with HMG procedures and
internal reporting for, eg

»  screening decision

» need/acceptance of IEE

» need/acceptance of EIA

Staff (cont )

{ EDC should require hcensees to
provide EDC with electronic copies
of all reports field surveys
questionnaires analysis etc
prepared by licensees)

Check Lists Preparation and use of standard check lists to be
used internally by EDC Staff responsible for
» Review of IEE and EIA documents for
completeness
»  Checking the adequacy of Monitoring
Reportts
»  Defining and reviewing Environmental
Auditing tasks
» Interagency Consultation steps and meeting
requirements
»  Pubiic consultation requirements
{See suggested check lists in Appendix B)
Tools for Internal Use by EDC Databases Gradually develop electronic data bases on

»  Project specific environment issues
research and study obtained from licensees
to be maintained by EDC

»  Data base on major nver basins (if Basin
EA s are undertaken)

Computer Models

Acquire and develop internal capabilities to use
selected computer models as noted in Table 3-
14

otherwise maintain a list of HMG organizations
agencies and local experts where such
capabilities reside and where licensees can be
referred to when models are needed in EIA
studies

Arrangements and support
matenal for Interaction with
Licensees

Standard Forms/Letters

For the licensee to submit to EDC when reporting
on environment compliance matters (to ensure
completeness and accuracy)

Guidelines by Project Type

Preparation and circulation of specific guidelines
on IEE and ElA tasks for hydro thermal
transmission distribution and rural electrification
projects

Arrangements and support
material for Interagency
Coordination

Meeting Agenda and related lists

Preparation and circulation of standardized
meeting agenda and meeting documentation
procedures (documents may be accessible to
public)

Preparation and updating of mailing and report
circulation lists

Arrangements and Support
Matenal for Public Consuitation

Model Interaction Guidelines

Preparation and circulation of workshop
guidelines for EIA scoping workshops

Mailing and Report Circulation Lists

Preparation and update of lists of all potential
organizations or groups to be invited for public
consultation
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Strengthening Program
Element/Activity

Sub-Category

Sample Press Releases

Description/Purpose

For EDC/HMG to issue

Activity to Update Environment
Provisions of Electricity
Regulations

Review Mechanism to update the
Electncity Regulations

Review and prepare updates to the environmental
provisions in Electricity regulations (see
recommendations In report Section 5)

Staffing Related Measures

Assignment of Responsibilities

Formalize responsibilities of EDC staff involved in
environment matters (See Section 4 3)

Staff development/ Awareness/
Training Program

Deliver non formal and formal training to

» senior EDC managers

»  EDC staff with responsible for project-
specific licenses

» EDC s environment Coordinator

» other EDC staff

(see section 4 3)

Other Resources

Office Equipment

Provide ready access to computers
plotting and map making faciities
overhead presentation equipment etc

Field Equipment and Logistics

Provide access to equipment required for any
site survey/audit responsibilities (eg position
locators water quality sampling equipment)

Provide access to transport for regular site visits

Environment Reference Library (as
part of EDC s overall Technical
Reference Library or system)

Arrange physical space with computenzed library
reference system for

»  all government standards

»  project specific records

» reference texts and reports

» subscriptions to technical journals

Selected aspect of these requurements are reviewed i more detail 1n the following sections

4 2 Project Management System

There are many diverse activities mnvolved mn project-specific environmental management which EDC has to either
directly control and coordinate One option 1s to develop and provide standard check hists that would be used by
each officer m EDC designated responsibility for specific projects (ie for the 10 existing licenses) A better
alternative 1s to utihze standard project management software (eg , Microsoft project Manager or equivalent
commercial software) to identify and track progress of all project specific environment activities The
environment activities and related milestones may be kept as one module 1n the project management system All
other project coordination activities could be mamntaned under separate modules Initially a model or common

template file would be developed Project officers would then adapt the model for specific projects

Steps to implement a project management system mclude the following activities outlined in Table 4-3
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Table 4-3

Steps Recommended to Implement a Standard
Project Management System in EDC

Project Management System- Responsibility/Description
Activity
1 Acquire project management software » To be done under the USAID project and EDC resources as available
(Microsoft Project)
2 Acquire and provide ready access to » Computer upgrade and acquisttion partly under USAID project
computers » Consideration of computers installed in offices with adequate security
provisions and UPS's
3 Train project officers on software » Traimng available from computer houses locally Can be funded under
USAID project
4 Develop model project management » Example model prepared and shown as Appendix B-1 (file template
program available)
5 Adapt specific projects based on the » By project officers

model program

6 Prepare procedures for standardized » By assigned staff
project reporting and report generation
form the project management software

7 Annually review and update of any » By management and project officers
procedures

Asnoted, Appendix B-1 provides an example of a project management template which can be further expanded
43 Organizational and Staffing Issues

The orgamzational structure of EDC 1s described in the PEP companion report, "Review of Institutional and
Regulatory Arrangements for Pnivate Investment mn Nepal's Power Sector”, Section 4 Considering EDC's current
structure, there are broadly two options for to strengthen EDC's mternal environment capability through
orgamzational measures (1) appomtment of an environment coordinator, and (2) establishment of an
Environment cell with a larger number of environment staff The deciston on either approach would depend on
the scope of EDC's in-house environment work 1n the short and longer-term

If EDC's environment role 1s primanily to veryfy proper implementation of the HMG environment management process
Jor licenses, then appomntment of an environment coordinator may be sufficient as a staffing mensure for the short
term.

A full environment unit could be established at a later stage as the level af work and the scope of work warranted.
For example, If EDC s to assume some combination of lead HMG responsibilsty for establishing, conducting or
coordinating programs for regional or basin-wise EA's, EIA's for Multipurpose projects for which a heense is yet
to be granted, or IEE screening of projects that will be sohcited directly under an RFP approach - then establishment
of u full Environment unit should be considered,
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4 31 Short-term Staffing Measures

For this option, appomtment of an Environment Coordinator, mummally at the G-II level, m the Private
Power Division 1s recommended This approach would fit with the current system of project
responstbility in EDC  One "project coordinator” at the G-II or G-III level currently has responsibility
for " a project file", and 1s the EDC window for handling routine contact and information flows with the
licensee on all project matters ' A project coordmator may also handle more than one project The
project coordnator 1s thus responsible for all environmental review matters including the EIA and
mteragency and public consultation process associated with the project

The Environmental Coordinator would support the activities of all the Project Coordinators, as regard
to environmental review, public consultation and inter-agency coordmation matters It 1s also suggested
this position would have specific responsibilities for mamntaimng the interagency and public consultation
networks under which mdividual projects are considered, and for preparing standardized guidelines (A
decision may be needed on the extent to which the Environmental Coordinator 1s responsible for the
interagency coordmation, depending on the project scale and 1ssues as this may cause some concerns
about accountability )

Example responsibilities of the project coordinator and environment coordmator mn relation to
environment activities are shown in Table 4-4

4 3 2 Longer-term Staffing Measures

If the scope of EDC's environmental activities 1s to be further expanded beyond facilitating and
monitormg licensee's work m preparing IEE's and EIA's, establishment of a full environment umt,
possibly mn the Planning Division of EDC may be considered The unit may then provide environmental
services to the other functions m EDC, where required, including the Privatization Division for activities
noted mn Table 4-4 The number of staff, professional quahfications and composition of the Environment
Unit would depend on the precise nature of the duties assigned the unit

Options to consider as possible longer term staffing targets n setting up a full environment unit in EDC

unit would nclude

» Introducing a natural and social sciences experts, as most EDC professionals are from phystcal
science disciplines

» Including separate positions with dedicated responsibilities for Basin EA coordination, Multipurpose
Project IEE coordmnation and Private Power Coordination

» Dedicated position for handling public consultation mcluding local NGO contacts

» EA 1mpact computer modeling specialists and a data base and mapping specialist

NEA and WECS have established environmental units These provide orgamizational and staffing
models for EDC 1f the option of establishing a umit in EDC 1s to be considered

Correspondence may actually be addressed to the EDC Director General or a Senior Manager but this officer would be
responsible for the project file
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Table 4-4

Suggested Environment-Related Parts of EDC Staff Position Descriptions

Position Responsibilities (Environment Related)
Project Coordinator (s) in the » Maintaining contact with licensees for conformance with environment
Privatization Division reguirements in the Regulations licenses and other HMG guidelines

» Representing the EDC interests at interagency project specific meetings

» Representing EDC/Project interests in project-specific public consutation
meetings

» _Prepanng the project specific_project management plan (Section 4 2)

Environmental Coordinator Immediate responsibilities for the Privatization Division

» Maintaining an up-to-date inventory of EA guidehnes and all applicable HMG
standards

» Representing EDC in the draft and development of new guidelines and
standards

» Prepanng Information Packages on environment matters which the Project
Coordinator(s) will give to licensees

» Maintaining the Interagency and Public Consultation Networks and lists of
Contacts

» Operating as a spokesman for EDC in Public Consultation Forums

» Function as the focal point for environment concemns in EDC

» Recommending updates on the Environmental provisions in the Electncity
Regulations

» Maintaining the technical reference library (environment section) environment
concerns in EDC

Optional

» Providing environmental services to other EDC Divisions

» Preparing the annual work plan for strengthening EDC s environment
capabilities

4 4 Internal Interactions and External Linkages

Clearly defined responsibihities for managing EDC's nternal information flows and external relations are
1mportant 1 two respects

» For EDC to be efficient as the one window system (for private sector Licensee mteraction with HMG)
» To fully comply with HMG rules on mnteragency and public consultation on project-specific EIA's

4 41 Internal Interactions

Interactions within EDC for environment review follow the normal hines of authornity for mnternal
reporting dealing with approval and momtoring progress on project licenses Specific mternal
mteractions on environment responsibilities would be clarified once the mternal policy and procedures,
staffing arrangements and job descriptions are estabhished, as noted in Table 4-4
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4 4 2 Other Government Agencies and External Organizations

EDC's staff must mamntam close contact with the icensees and a range of other government agencies and
external organizations throughout the environment review process, approval and momitoring phases

Table 4-5 1llustrates contacts and typical information flows

Table 4-5

EDC's External Liaison for Environment Management of Power Projects

Organization

Mode of Interaction and Information
EDC Provides To the Organization

Information EDC Receives From
the Organization

Licensees

Generic Guidelines (eg for)

»

L d
»
>
»

IEE and EIA

Interagency coordination

Public Consultation

HMG environment standards as available
Environment Monttoring

When EIA not Required

» Screening Repoit (if required)
» |EE Report (if required)
» Annual Monitoring report (if required)

Arranges access to various information

S

ources available form HMG Ministries and

line agencies throughout the environment

study phase

>

Letters on Acceptance or rejection of
Environment reports and proposed
mitigation actions

When EIA Required
» Scoping Report
» Draft EIA Report
» Final EIA Report with
Environment Management Plan
- Resettlement Plan (if req)
- Monitering Plan
> Annual Monitoring report

Public Sector
Licensees

[ 4

As above NEAs environment unit should
also maintain and up-to-date inventory of
HMG requirements

As above

NPC - Environment
Protection Council

Copy of project specific environmental
reports

» HMG Policy Guidelines as relevant to
power sector projects

MOWR

F

or Approval by MOWR

>

Draft letter indicating requirement for
Screening IEE or EIA level study
Advanced copy for clearance of any public
notification

Draft letters on Acceptance or rejection of
Environment reports and courses of action
Proposed changes in environment
provisions in Electricity Regulations
Information packages intended for
licensees

Recommendations on composition and
names for the Compensation Fixation
Committee

Recommendations for composition of the
HMG consuitation or review Committee for
ElAs

» Approval and/or comment on such
items
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Organization

Mode of interaction and Information
EDC Provides To the Organization

Information EDC Receives From
the Organization

For Information & Reaction by MOWR

» Coptes of project specific environmental
reports

» Copy of project-specific interagency
coordination meetings (via MOWR
representative)

» Copy of public consultation minutes for
critical meetings

» Comments on such items as necessary
(generally via the MOWR representative
on the interagency coordination
committee for the specific project)

WECS » Proposed changes in environment » Sectoral Environment Guidelines
provisions in Electricity Regulations produced by WECS
» General information packages for » Comments on matenal provided by EDC
licensees » EIA input on interagency coordination
» Copies of all project specific IEE EIA and committees WECS 1son ie
Monitoring Reports multipurpose projects
Ministry of Population Policy Related and General Policy Related and General

and Environment

» Draft Environment Provisions in Electricity
Regulations

» Information only copies of environment
packages given to licensees

»  Multi-sectoral and Sectoral
Environmental Guidelines

» Specific poliution and other standards
and regulations

Ministry of Population
and Environment
(cont)

Project Specific

» Copies of project specific environmental
reports (Screening IEE EIA Monitoring
and Audit)

» Copy of project-specific interagency
coordination meetings minutes (via MOPE
representative)

» Copy of public consultation minutes

» Copy of notification on approval
acceptance or rejection of environmental
reports

Project Specific

» Comments on such reports as
necessary (generally via the MOPE
representative on the interagency
coordination committee for the specific
project)

Other HMG Agencies
affected or associated

with implementation of

the project (eg

» DOR-Department of

Roads
» DOIl-Department of
Irngation

» DHM-Department of

Hydrology and
Meteorology

» DOL Department of

Labor

» DOA-Department of

Archaeology

» DHS Department of

Health Services
Minsstry of Soil
Conservation and
Forests

DOP&W
Department of
National Parks and
Wildlife

» DPR Department of

Plant Resources
» MOT-Ministry of
Tounsm

» Copies of project specific environmental
reports

» Copy of project specific interagency
coordination meetings (via Ministry
representative)

» Copy of public consultation minutes

» Comments on such items as necessary
(generally via the representative on the
interagency coordination committee for
the specific project)

» Access to information data and reports
required in the environmental study
programs (arranged by EDC or via the
Ministry or Agency Representative on
the interagency coordination committee)
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Organization Mode of Interaction and Information Information EDC Receives From
EDC Provides To the Organization the Organization
Project Affected Details of project all activities » Reaction and comment at public
Population (PAP) Full access to all environmental reports on consuitation meetings and workshops
the project > Input to field questionnaires and surveys
during IEE or EIA
» _Input through CFC
General Public Notice of public meetings » Verbal and written presentations as
» Full access to all environmental reports on desired by individuals and orgamzations
the project
Local NGO's Invitation to public meetings » Verbal and written presentations as
Full access to all environmental reports on desired by NGO organizations
the project

The mam recommendations 1n regard to efficient coordination of the external contacts for environment
matters are as follows

(a) EDC would mantamn a list of the mam agencies that would attend mteragency coordination meetings
for project-specific EIA's The group may meet annually to consider any general issues for
mproving agency coordmation The group would also meet for each project-specific EIA at the
requred milestones

(b) A list of agencies that would be nvolved exclustvely 1n hydro, thermal, transmission and rural
electrification projects would be mamtamed This would also consider regional agencies The
agencies would be called, on an as required basts, to attend mnteragency coordination meetings

(c) A database or list of organizations and contacts for public consultation for project-specific EIA's
would be mamtamed It 1s recognized also that public notice would be given mn local newspapers to
mvite any interested groups to come forward and attend public meetings

Guidelmnes for the Compensation Fixation Commuttee which 1s a key mechanism for interaction with
persons affected by the project may also be prepared Guidelines may also be prepared for
recommending individuals for each position on the CFC  The Electricity regulations provide direction
as to the type of representation required on the CFC

45 Staff Development and Training

The type and level of environment trammg appropnate for EDC staff depends on the scope of environment work
to be undertaken, the assignment of responsibility for this work, and the presence or absence of the required skills
As noted, EIA studies requure the itegration of mputs from physical, social and natural science disciplines At
present EDC staff 1s mainly composed of professionals from the physical science disciplines, mainly civil and
electrical engmneering The lack of social and natural sciences expertise will not pose a major problem if EDC
restricts 1t activities to the coordination and facilitation of the environment management process as noted 1n the
previous sections of the report Critical environment review decisions will be made by the interagency
coordnation commuttee of which MOPE 1s a member and thus the expertise required for HMG review of the EIA
should be available

Acres/USAID Pnvate Electricity Project 4-10



Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Nevertheless an environment coordinator from the natural sciences discipline should be available m EDC and
cross-traming of EDC staff members for physical science disciplines will be needed If EDC 1s to embark on a
broader program of environmental work then more substantive environmental credentials will be needed by staff
and there would need to be hiring and traiming programs

For the present workload, EDC staff at all levels need to be aware of the main environment and socioeconomic
1ssues associated with hydro power, thermal, transmission and rural electrification projects Staff with more
specific environment coordination responsibilities need to be fully conversant with the EIA process in Nepal,
as well as 1nteragency coordination and public consultation techniques

Needs for traming and staff development are outlined in Table 4-6, considering the Privatization Division only

Table 4-6

EDC Staff Skills Required/Training Needs

Staff Position or Level Skills Required/Training Needs
- Environment Related -

EDC Senior Staff » General awareness of environment issues and specific EA and EIA
Processes and procedures in Nepal

» Awareness of Lending Agencies policy on environment

» Awareness of the mam tools and techniques involved in project EIA s

» Awareness of the generic physical biological and social issues associated
with hydro transmussion distribution and rural electnfication projects

» Awareness of the critical issues associated with specific multl purpose
projects and projects under icense

» Public speaking and presentation skills on EDC environment policy

Project Coordinators » Awareness of project-specific EIA procedures including HMG and licensee

(assigned responsibihty for haison with icensees responsibilities in Nepal

for project files) » General awareness of the generic physical biological and social 1ssues
associated with hydro transmission distribution and rural electnfication
projects

» General awareness of mitigation procedures

» Knowledge and capability to develop and use environmental check lists

» Awareness of EIA analysis techniques (matrix scoring network diagrams
eic)

» Awareness of computer models used in EIA s and impact prediction
techniques

» Knowledge and capabilities to use project management software

» Knowledge of techniques for holding scoping workshops and running
public meetings and stakeholder analysis

» Public speaking and presentation skills

» Awareness of the critical Issues associated with and projects under license
for which officers are responsible

Environment Coordinator In addition to the above more substantive knowledge of i1ssues in the natural
(new posttion recommended) and social sciences community involvement and public consultation in
conducting EIA s and for guidelines and standards development

Staff development and traming 1s a multi-year objective where experience and capabilities would be expected to
gradually develop Pending decisions on mnstitutional and staffing matters, more immediate options for non-
formal and formal tramming such as under the USAID project are shown 1n Table 4-7
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Table 4-7

EDC Traming Methods and Courses

Staff Position or Level Training Method/Activity
EDC Senior Staff Non Formal (1) Internal Briefings from staff on project specific Issues
Training {2) Informal Presentations by the EDC Environment Coordinator or
locally hired environmental consultant
(3) Independent Reading course with pre-set materials
(4) Viewing of specially ordered Video Casseftes and/or Films on
Environment Issues and Expenence in Other countries
Formal Traning | (5) Routine attendance of environmental awareness seminars
(6) Attendance of short-courses on EIA procedures
Project Coordinators and other Non Formal (7) On job training and advice from EDC Environment Coordinator
EDC Staff (8) Informal/internal workshops by the EDC Environment Coordinator
or locally hired environmental consuttant
(9) Independent Reading with pre-set matenals
(10} Viewing of specially ordered Video Cassettes and/or Films on
Environment Issues and Expenience in Other countries
(11) Site visits to the field with briefings
Formal (12) Courses on project EIA techniques such as offered at AIT AIM
(Asia context) and periodically by some US organizations (US
context),
(13) Short term attachment in an Environment Division at a US Utility or
regulatory agency
(14) Attendance of seminars and workshops in Nepal
(15) Computer courses (Microsoft - Power Point and Project Manager)
Environment Coordinator Non Formal (7) To(11) as above
Formal (12) To (15) as above
(16) Short environmental course to give substantive background on the
main concepts and the integration social natural and physical
sclences work
{17) Other specialist short courses on important issues in Nepal
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5 Options for Updating Environment Provisions
in the Electricity Regulations

This section provides comment on options to update or strengthen provisions 1n the Electricity Regulations
(1993) dealing with environment matters There 1s no urgent need to make such amendments at this time Rather
these recommendations may be considered as an mitial mput to the next regular update of the Regulations Any
update should only be considered after MOPE confirms the process, practices and allocation of responsibilitics
in current National EIA Gudelines will be mamtained or indicates minor alterations While no major changes
m the system are anticipated, there are a number of recommendations i the draft Environmental Impact
Assessment Guidelines for the Water Resources Sector (June 1994) which should be incorporated in the update

It would thus be prudent for EDC to wait for such confirmations before making amendments

51 General Situation

The Hydropower Policy, Water Resources Act, Electricity Act and Electricity Regulations all make specific
reference to the need for environment review and management of power projects Table 2-2 cited the specific
provisions m the Acts and the Electricity Regulations The Regulations also idicate that licensees must comply
with other HMG environmental rules and regulations that have bearmg on the environment impacts and
mutigation of adverse soctal impacts This includes the National EIA Guidelines (1993)

52 Provisions to Incorporate in a
Future Update of Regulations

Table 5-1 1dentsfies specific rules and clauses n the Electricity Regulations where additional text or provisions
pertaining to environment matters may be mtroduced

Table 5-1

Suggested Environmental Provisions for
Updating the Electricity Regulations

Electricity Regulation/Rule Potential Update Provision
Chapter 2 Rule 3 Indicating Information to be Add a clause (g) to indicate the applicant should provide a statement on
supplied to EDC on registration of 100 to 1 000 kilowatt whether or not any sensitive environmental or social issues are
projects No hcense requirement expected to be encountered and how such impacts will be mitigated
This provision would ensure that the Water Resources and Electricity
Note Plant 1 5 MW require an IEE and plant over 5 Acts are fully observed on small projects which are currently outside the
MW a full EIA |IEE and EIA cntical thresholds for full study

Survey License Applications

Chapter 2 Rule 4 - Indicating the nature of infformation to | A requirement exists for the applicant to provide a map to show major

be supplied in an application for a survey license for towns settlements etc 4(a) may add to the text of 4(a) or include a new
power generation clause to have the applicant provide at minimum
» The location of environmentally sensitive areas wildlife reserves or
Note Schedule 2 (application) in the Regulations is a game parks at or near the project site
one page form with no written brief to support the
application
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Electricity Regulation/Rule

Potential Update Provision

Chapter 2 page 4 Rule 5 Indicating the nature of
information to be supplied In a transmission survey
license application

Same as above The text of 5 (@) may be expanded to include a
requirement to show the location of towns villages and envircnmentally
sensitive areas indicate major land use and show river crossings etc
that are In the proposed transmission corndor route map

Chapter 2 page 5 Rule 6 - Indicating the nature of
information to be supplied n a distribution survey
license application

Less important Text of & (a) may be expanded to include a more
explicit statement on the land use mix in the service area and what
tems are to be included In the geographical description of the service
area (eg parks, recreational areas and significant hentage properties)

At present the Regulations do not require the 1ssue of
public notice by MOWR/EDC of the award of the survey
license

In the interest of a transparent and open system mandatory public
notice of the award survey licenses should be considered Moreover
public notice is required for inihation of the EIA (screening and scoping
phases) which normally takes place during the survey license penod

Production License Application

Chapter 2 page 8 Rule 12 -ndicating the nature of
information requirements for submitting an application
for a production license

Note one issue Is that requirements for reports and
analysis for the survey license may already be
comprehensive and available So it is a question of how
much to include in the production application

12 (a) could be spiit In to (a) and (b) sections In order to ask for a
detailed description of the project separate to the request for
information on the ownership of the project company

ltem (f) covers environmental issues in some detail It may be more
appropriate to say that the developer has to submit

()  Environmental Management Plan - indicating environmental
effects as identified in the EIA and the mitigation activities
schedule costs responsibilities etc

(1) Public Consultation Plan - indicating what has been done for
public consultation and what will be done at the project
implementation stage

(n)  Environmental Monitoring Plan - Indicating the monitoring
program for the post project stages to monitor the effect of the
project on the baseline conditions in the area before the project

(v) Resettlement Plan indicating detailed measures and steps for
relocation and rehabilitation to the extent the requirement is
identified i the EIA report prepared durning the Survey License
period

EDC would eventually include in the Electnicity Regulations the
requirement to submit any environmental permits or approvals that may
be required by the Ministry of Population and Environment under the
forthcoming Environment Act

Chapter 2 page 9 Rule 13 - indicating requirements
for submitting an application for a power transmission
hcense

Same as above Possible specification of requirement for
()  Environment Management Plan

(1)  Publc Consultation Plan

(m) Environmental Monitoring Plan

(v) Resettlement Plan

Chapter 2 page 11 Rule 14 indicating requirements
for submitting an application for an electneity
distribution license

Same as above iIf the Project Screening was undertaken durng the
survey license and an EIA was considered to be necessary

Chapter 2 page 12 Rule 16 -indicating requirements
for submitting an application for a distribution license

Consider whether mention of the availability of an IEE report and Public
Consultation Plan should be made if the requirement for such was
identified in the screening phase of the project

Otherwise indicate that HMG certification that no IEE or EIA was
required for the project should be provided
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Electricity Regulation/Rule Potential Update Provision

Dther Issues

Rule 79 indicating EDC s examination of operation plant | A clear specification of where and how to include the requirement for
will take place, reporting on the environmental monitonng program may be considered

Rule 91 providing comment on the requirement for an Consider adding a comment that the contents of the report should
Annual report of the licensee or project company include resutts of the environmental monitoring program

Two further issues with the Electricity Regulation
Schedules are

() EDC may consider modifying the existing
schedules slightly to add in some environmental
statements components

(n) EDC may consider adding some new schedules
dealing with EA reporting milestones which may be
different than the six monthly reporting
requirement

(i) EDC may incorporate any change or modification
in procedure that 1s identified and approved in the
forthcoming Water Resource Sector Guidelines
such as
» Project thresholds for IEEs and EIAs
» Requirements for formal approval of the EIA

TOR prepared by the Licensee
» Requirements for an EIA Steenng Committee
as a mechanism for interagency coordination
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6 Summary Recommendations

Section to be developed after discussion of previous sections with EDC
61 EDC's Role In the Environmental Review Process

6 2 Update of Electricity Regulations

6 3 Internal Capabilities and Efficiency
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Appendix A

References and Library Material Assembled

[Note Documents referenced below were photocopied and placed m a technical reference library at the PEP
office]

|

An Introduction to Environment Assessment Procedures Semunar Proceedings, Kenya/Canada Energy
Advisory Project, 1991 (source WECS)

2 An Introduction to Environment Assessment Procedures Semunar Resource Matenial, Kenya/Canada
Energy Advisory Project, 1991 (source WECS)

3 Assessment of USAID Environment Programs Agriculture and the Environment-Nepal Case Study,
USAID, 1994

4 Class Environmental Assessment for Mmor Transmussion Facilities Design and Development Division-
Transmussion, Ontario Hydro, 1986

5  Design and Development Division, Environmental Site Selection Manual, Ontario Hydro 1980

6  Developing Environmental Impact Assessment Guidelnes for the Industrial Sector, Workshop 1n
Kathmandu, NPC and TUCN, 1991

7  Draft EIA Gwdelines for the Water Resource Sector, NPC/MOW, 1994a

8  Environment Guidehnes for Construction and Mamntenance of Transmussion Facilities, Ontario Hydro,
1990

9  Environment Impact Assessment Source Book, USAID and the Institute for International Research, 1991

10 Guidelmnes for Initial Environmental Assessment of Water Resources and Energy Projects, WECS Report
No 6/3/161294/1/1 Seq 459, Updated Nov 1995

11 Guidelmes for Environmental Momtoring of Water Resources and Energy Projects, WECS Report No
6/3/161294/1/1 Seq 460, Updated Nov 1995

12 Gudelines for Environmental Auditing of Water Resources and Energy Projects, WECS Report No
6/3/161294/1/1 Seq 461, Updated Nov 1995

13 Gudelines for Public Safety at Hydropower Projects, Division of Dam Safety and Inspections, FERC, 1992

14 Impact Assessment Source Book, International Association for Impact Assessment, Volume 12, 1995

15 Network Resource Gude, Gender Analysis Section, WECS Report 3/2/090/96/1/1, Seq No 482, Nov
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16 Preparmg Environmental Assessments for Energy Projects m Kenya Volume 2 Appendices II,
Kenya/Canada Energy Advisory Project, 1992 (source WECS)

17  Selected Mathematical Models m Environmental Impact Assessment in Canada Background Paper for the
Canadian Environmental Assessment Research Council, Umversity of Sherbrook, 1994

18 The World Bank and the Environment, 1993

19 World Bank, 1991 Environmental Assessment Source Book Volume I - Pohicies, Procedures, and Cross-
Sectoral Issues World Bank Technical Paper No 139 World Bank Washington, D C

20 World Bank, 1991 Environmental Assessment Source Book Volume II - Sectoral Guidelmes World Bank
Technical Paper No 140 World Bank Washington, D C

21  World Bank, 1991 Environmental Assessment Source Book Volume III - Guidelines for Environmental
Assessment of Energy and Industry Projects World Bank Technical Paper No 139 World Bank
Washington, D C
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Appendix B
Internal Information Package for EDC Staff

B-1  Project Management (Computer Program) for EDC Coordmation of Projects-Specific EIA Activities
B-2  Requrements for Mamtaming Internal Check Lists
B-3  Internal Check List for Prelimmary Environment Statement Project Screening
Anmnex A Hydro Generation Projects
Annex B Thermal Generation Projects
Annex C Transmission Projects
AnnexD  Distribution Projects
Annex E Rural Electrification Projects
B-4  Internal Checkhist for EDC Review of IEE and EIA Reports
B-5  Environment Impacts of Thermal Projects
B-6  Sample External Gmdelmes for Environmental Study
B-7  Sample Approach for a Public Utility Environmental Policy
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Appendix B-1

Project Management (Computer Program) for EDC
Coordination of Projects-Specific EIA Activities

The computer printout n Appendix B-1 1s an example of a standard project management (Gantt) schedule
produced on readily a available commercial package (Microsoft Project, part of Office 43) The Gantt chart itself
1s a standard management tool for keeping track of tasks, and can be used so for environment related tasks for
project licenses 1ssued by EDC  Activities shown mn the schedule form part of EDC's project-specific licensing
responsibilities under the one-window system, and reflect the requirements and activities currently m HMG's EIA
Guidelines

The task breakdown structure indicated mn the left column represents typical activities that EDC project officers
assigned to individual projects will have coordinate The Microsoft Project software can be used to show only
certain numbers or grouping of tasks, tasks between certan dates or summary activities Time scales can be
altered And there are many different types of report-making modules i the software that can be used for internal
and external reporting and presentation

It 1s recommended that a standardize project management template be finalized EDC officers can set up
schedules for each project (10 projects) which EDC has hicensed by modifying the template to suit the activities
and schedules for each project Some activities, for example, would be relevant on a specific project while others
not, and the dates would have to be set to conform to the terms in the individual licenses
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EDC Environment Coordination- Project Specific

1996 1997 1998 1999 2000 2001
ID__|Task Name atJa2Ja3Ja4|at[az]a3]o4[ai[a2]a3[as|ai[a2]a3]a4]a1[az[a@3[Q4[Q1]|Qz[Q3 ] Q4
1
2 [Pre-License Activities ”
3 Survey License Apphication Receved ‘
4 Provide Applicant with Information Package(s)
5 EDC Internal Review of Application
6 EDC Recommendation to MWR on License !
7
8 Internal Preparations on Survey License E
9 Pre Classify Project for Environment Study Level
10 Draft/Review License Provisions on Environment l
1 Prepare initial Stakeholder Analysis I
12 Prepare EDC s Project Coordination Plan I
13 Prepare Draft of Public Notice I
14
15 MWR [ssues License ’
16 Issue Public Notice ’
17
18 |Survey License Period (lliustration) —
19
20 Licensee Mobihzation Activibies l
21 Set Representation on interagency Coordination Committee l
22 Issue Notice of First Meeting l
23 Hold Screening Meeting .
24 Issue Letter on Screening Decision (if required) .
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EDC Environment Coordination- Project Specific
1996 1997 1998 1999 2000 2001
ID__ |Task Name eijazje3faesjarfaz]a3fa4]arfaz{a3]Q4|Ql|Q2]Q3|Q4{Q1[02]|Q@3]Q4]Q1[Q2]Q3 [Q4
25
26 If Screening Report 1s Required =
27 Prepare Coordination Schedule for EDC Support l
28 Provide Coordination / Data Access Support l F
29 Licensee Issues Draft Report ’
30 Arrange Interagency Committee Review of Report I r
k| Hold Interagency Coordination Meeting ‘ P
32 Issue EDC Letter on Screening Deciston ’
33 !
34 If IEE Report Required "
35 Prepare Coordination Schedule for EDC Support l
36 Provide Coordimnation / Data Access Support -
37 Licensee Issues Draft Report ’
38 Arrange Interagency Committee Review of Report I
39 Hold Interagency Coordination Meeting ’
40 Issue EDC Letter on IEE Acceptability ’
41
42 EIA Study Activity ~
43
44 Scoping Phase
45 Hold First Interagency EIA Coordination Meeting ‘
46 Support Licensee with Data Access -
47 Licensee Submits Draft Scoping Report ‘
48 Internal Review of Scoping Report 1
oo Page 2
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EDC Environment Coordination- Project Specific

1996 1997 1998 1999 2000 2001
ID__ |Task Name a1[az2[a3[ad4]ai[az2]a3]o4|ar]az]a3[a4|ai]az]a3[a4[Qi[az][a3][Q4[Q1[az]|Q3 | Q4
49 Complete EDC Adequacy Check List I
50 Notify Licensee if Sections are Missing |
51 Circulate Scoping Report ‘
52 Hold Interagency Coordination Meeting ‘
53 Review EIA Approach & Methodology '
54 Review EIA Baseline Data Collection Plan |
55 Review EIA Public Consultation Plan I
56 Issue EDC Notification of Report Acceptability ’
57
58 EIA Terms of Reference '
59 Licensee Prepares / Updates EIA TOR - Submits ‘
60 EDC Internal Review of TOR I ‘
61 Circulate TOR to HMG for review/comment |
62 Provide Licensee with Consolidated Comment ’
63
64 Baseline Study [
65 Licensee Mobilizes Study Team i
66 EDC Facilitates Data Access as Required -
67
68 Six-Monthly Progress Review (s)
69 Licensee Submits Progress Report to EDC ’
70 First Six Month Review l
71 Licensee Submits Progress Report to EDC ’
72 Second Six Month Review
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EDC Environment Coordination- Project Specific

1996 1997 1998 1999 2000 2001
ID__|Task Name a1{a2]a3]a4]a1]az]a3Ja4|a1]e2]e3 a1 [a2]a3 ][04 [Q1[a2[Q3[Q4[Q1|Q2] Q3] Q4
73 Licensee Submits Progress Report to EDC .
74 Third Six Monthly Review .
75 Verfy Progress on Effects Prediction I
76 Verify Progress on Alternative Analysis |
77 Vernfy Progress on Mitigation Analysis l
78 Verify Progress on Residual Impact Analysis l
79 Licensee Submits Progress Report to EDC ’
80 Fourth Six Monthly Review |
81
82 Attend Public Consultation Meetings . N CRIEIRN T .
83 General Public Meeting 1 ’
84 General Public Meeting 2 ’
85 Further Public Meetings as Required ’
86 Project Affected Persons Meeting 1 .
87 Project Affected Persons Meeting 2 ’
88 Other Meetings in Public Consultation Pln
89
90 Licensee Submits Draft EIA Report ’
91
92 EIA Draft Report Review '
93 Complete Adequacy Check List l
94 Notify Licensee If Sections are Missing |
95 Circulate Completed Draft for HMG Review |
96 Hold Interagency Coordination Meeting ’
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EDC Environment Coordination- Project Specific
1996 1997 1998 1999 2000 2001

ID__ | Task Name a1]az]a3]a4[ai[az2]a3]a4 [a1]a2]a3 a4 [a1]Q2]a3] a4 [@1]a2]a3[as[Q1 Q2] a3 [ Q4
97 Issue Public Notice ’
98 Provide Public Access to Report l
99
100 Follow up '
101 Recommend Members of CFC l
102 Issue EDC Acceptance Letter on EIA ’
103
104 Licensee Submits Production License Application ’
105
106 |Pre-Production License Period vy
107
108 EDC Review of Production Application .
109 EDC Recommendation to MWR |
110
111 EDC Internal Preparations '
112 Draft/Review Env Provisions in License I
113 Recommend on Special Provisions .
114 on Environment Management Plan |
115 on Resettlement Plan l
116 on Monitoring Plan l
117 on Public Consuitation Plan I |
118 Arrange Interagency Meeting ' |
119 Hold Interagency Coordination Meeting .
120 Decide Requirement for Compliance Monitoring '

Q% Page 5
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EDC Environment Coordination- Project Specific

1996 1997 1998 1999 2000 2001
ID_ |Task Name Qijaz[a3[o4|at[az|a3|a4|a1]a2]a3]a4[a1[az]a3[a4 a1 [a2]a3[ a4 [a1[a2]a3 a4
121 Decide Requirement for Environmental Audit ’
122
123 MWR Issues Production License ’
124 Issue Public Notice ’
125
126 | Production License Period *
127

128 Detailed Design and Tender Period

129 Licensee Conducts Detailed Design & Tender

130 Six Month Progress Reports

131 Licensee Issues Progress Report

132 First Six Month Review

133 Review Updated Environment Management Plan

134 Review Updated Monitoring Plan

135 Review Resettlement Plan (if Required)

136 Develop Comphance Monitoring Plan

137

139 Construction Activity :
140 Six Month Progress Reports

141 Licensee Issues Progress Report

142 Second Six Month Review

143 On implementation of Env Management Plan

144 On CFC Deliberations

p—
.
4
I
4
|
I
|
I
138 Construction Pertod —
|
¢
\ 4
I
I

Page 6
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EDC Environment Coordination- Project Specific
1996 1997 1998 1999 2000 2001
ID__ [Task Name a1{a2Ja3[a4]ar[az[a3|Qa[at|{@2]|a3[a4]|Q1|Qz[a3 [a4][Qt[@2]Q3 ][040t [@2[0Q3[Q4
145 Licensee Issues Progress Report ‘
146 Third Six Monthly Review I
147 Licensee Issues Progress Report ’
148 Fourth Six Monthly Review |
149 Licensee Issues Progress Report ’
150 Fifth Six Monthly Review |
151
152 Conduct Compliance Monitoring
153 As Specified in Comphance Monitoring Plan —
154
155 Project Commissioned ‘
156
157 Operating Period
158 Conduct Environmental Audit (if required) .
159 Corculate Audit Findings .
160 Licensee Submits Annual Report
161 Review Env Monitoring Section
162 Circulate Annual Reports to HMG Agencies
,ﬁ.\ Page 7




Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Appendix B-2

Requirements for Maintaining Internal Check Lists

Power Project Type Screening IEE EIA Other
Stage
Generation For preliminary
{Under 1 MW) environmental
statement

Generation For EDC review of

{Above 1 MW and adequacy of IEE

Under 5§ MW) before clearing for

HMG review

Hydro Generation None as automatic For EDC review of | Intenm outputs eg

(Over 5 MW) decision adequacy of EIA » Environmental
before clearing for Management Plan
full HMG review » Monitorning Plan

»

Resettiement Plan

Thermal Generation

For preliminary

(under 5 MW) environmental
statement
Thermal Generation None as automatic For EDC review of
(Over 5 MW) decision adequacy of EIA
before cleanng for

full HMG review

Transmission (under 66

For preliminary

For EDC review of

kV and/or short lines) environmental adequacy of IEE
statement before clearing for
HMG review

Transmission( over 66

None as automatic

For EDC review of

Intenm outputs eg

kV and/or long lines) decision adequacy of EIA » Environmental
before clearing for Management Plan
HMG review » Monitorning Plan

»

Resettlement Plan

Distribution

For preliminary

For EDC review of

For EDC review of

environmental adequacy of IEE (if adequacy of EIA

statement and required) before (if required) before

screening decision clearing for HMG cleanng for HMG
review review

Rural Electnification

For preliminary

For EDC review of

For EDC review of

environmental adequacy of IEE (f adequacy of EIA

statement and required) before (of required) before

screening decision clearing for HMG clearing for HMG
review review

Acres/USAID Private Electncity Project
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Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Appendix B-3

Sample Check List for Preliminary Environment Statement:
Project Screening

The following checklists are used for internal consideration of the project attributed The forms can be used at
the project screening stage where there 1s no obvious indication whether an IEE or EIA 1s required They may be
used also to prepare for the EIA interagency scoping workshop as outlined m Appendix C-3

Amnex A Hydro Generation Projects
Annex B Thermal Generation Projects
Annex C Transmussion Projects
AnnexD  Distnibution Projects

Annex E Rural Electrification Projects

Acres/USAID Private Electnicity Project B3-1



Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projacts

Appendix B-3 - Annex A

SamTJIe Check List for Assessing Potential
Environmental Effects of Small Hydro Projects

The following 1s an example of a check st form for screening and prehiminary evaluation of hydropower projects
Thus 1s to assess if there 1s sufficient information to determune 1f potentially sigmificant effects are involved, and
to ensure that potentially sigmificant 1ssues have not been over looked If projects are expected to have significant
effects, or are above a critical threshold (eg 5 MW) a full scale EIA 1s required

Degree of Impact Expected

Potential Issues Potential Possible

a2
Small Hydro Projects Environmental Mitigation Slgrr:t?cant Significant Effect
Effect Measures Effect | Small I Moderate IMajor

A Summary Description of Project

Region/District Project Impact Area (pnimary and secondary)
Nearest Town

MW Capacity

Type of Project

Length of Access Road

Length of Transmission Line

B Potential Environmental Issues Due o Project Locahon

Physical Degree of soil erosion In
watershed

Water quality impacts
anticipated

Ertent of land loss at site for
facilities and inundation

Ground water impacts
anticipated

Extent of dry season river
dewatering

Requirements for minimum
release in dewatered section

Downstream effects of water
releases and change in
hydraulic regime

Significant access road/
transmission impacts expected

Presence of upstream natural
hazards (eg GLOF and mass
wasting)

Seismicity design
Issues anticipated

Need for relocation of public

facilities (eg road, bndge)

Acres/USAID Private Electncity Project B3-2



Strengthening EDC s Capactty for Environment Review
and Management of Power Sector Projects

Potential Issues
Small Hydro Projects

Potential
Environmental
Effect

Possible
Mitigation
Measures

Degree of Impact Expected

No
Significant
LEffect

Significant Effect ¢ *92

Small

Moderate

Major

Brotic

Proximity of wildlife habitat and
sensitive rare or endangered
spectes

Sensitivity of aguatic habitat

Potential for fish stock
degradation

Proximity of facilities to forested
areas

Proximity to parks or protected
area

Presence of sensitive flora

Other Schedule 3 (National EIA
Guidelines) areas affected by
project

Socral /
Economic

Presence of nearby settlements
towns

Potential for downstream water
use conflicts

Presence of religious or
heritage sites

Likelihood of involuntary
resettlement

Tourism or other economic
impact

Pressure on government
services

C_Potential Environment lssues Associated with Construction

Physical

wecal ar quality detenoration
and noise (construction activity
and traffic)

Blasting drniling and ground
vibration

Wiater galty effects (sedimen

and waste releases)

Accident spill control
(petrochemicals)

Slope destabilization (induced
rock and landslides)

Reservor clearing (trees)

Borrow ptt and quarry
rehabilitation

Quarry hazards (blasting and
hauling)

Access road

Transmission line construction

Biotic

Clearing and loss of vegetation

Loss/fragmentation of wildlife
habitat

Acres/USAID Private Efectricity Project



Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Degree of Impact Expected
Potential Issues Potential Possible
No Significant Effect ¢ =42
Small Hydro Projects Environmental Mitigation Significant

Effect Measures Effect | Small | Moderate | Major

Loss/fragmentation of aquatic
habitat

Fish spawning feeding and
migration

Wildlife disturbance
Other unique to site

Social / Property loss or damage
Economic

Involuntary resettiement

Avoaidance/protection of religious
and hertage property

Disturbance to agriculture and
other economic activity

Involvement of local people in
construction

Worker safety and training

Influx of construction workers

Work camp sanitation disease
vectors and other health effects

Other lifestyle and significant
cultural impacts unique to
project

Effects on government services
in the area

D Potential Environment Issues Associated with Operation

Physical Long term soll erosion
(upstream watershed reservoir
access road etc )

Water quality (sediment release)

Sediment control in reservoir or
pondage

Sediment in lower nver

Natural hazard warning systems

Bictic Fish and aquatic life

Flora impacts

Forest impacts

Wildlife impacts

Social / Enhanced local employment
Economic

Public safety and security

Significant culture and traditional
value impacts urique to project

Longer-term land use change

Impact on government and
soclal services

Other induced development
effects

Acres/USAID Private Electncily Project B3-4



Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Degree of Impact Expected

No Significant Effect ¢ 92

Significant
Effect Small l Moderate IMajor

Potential Issues Potential Possible
Small Hydro Projects Environmental Mitigation
Effect Measures

E_Pofential Environmental Enhancement Measures

Physical Sall erosion control

Natural hazard warning

Biotic Fisheries benefits

Social/ Local employment
Economic

Increased electricity service

Improved road access

Other unique to project

F_Cnhcal Review Critena

Physical

Biotic

Social /
Economic

2 Duration of Effect (ST-Short Term LT Long Term)

Acres/USAID Pnvate Electricity Project B3-5
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Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Appendix B-3 - Annex B

Sample Check List for Assessing Potential
Environmental Effects of Thermal Projects

The following 1s an example of a checklist form for screemng and prelimunary evaluation of thermal projects This
1s to assess 1f there 1s sufficient information to determine 1f potentially significant effects are involved and to
ensure that potentially sigmificant 1ssues have not been overlooked If projects are expected to have sigmficant
effects, or are above a cnitical threshold (eg 5 MW a full scale EIA 1s required)

Potential Issue Potential Environmental | Possible Mitigation Si ::g cant Significant Effect
Thermal Projects Effect Measures ?Effect Small | Mod- | Major It
erate

Degree of Impact Expected

A Summary Project Description

Size type

cooling mode location of plant, areas served fuel supply and storage planned

B Potential Environmental Issues due to Project Location

Physical

Land use at site

Soil and ground water
conditions at site and waste
disposal area

Nearness to nver or surface
water

Air emissions expected that
would affect human/armmal
health/vegetation and crop
yield/ property

Road access issues

Cooling water source and
requirements If any

Transmission line access
ISsues

Other Schedule 3 (National
EIA Guidelines) areas affected

Econgmig
omiIc

[=ter0

Biotic Proximity to forest
Proximity to park or protected
area
Potentiat for loss/fragmentation
of wildhife habitat

Social /  |Resettlement issues

Crops and vegetation effects
due to any significant ar
emissions

Heritage or religious properties

affected

Acres/USAID Private Electricity Project
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Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Potential Issue
Thermal Projects

Potential Environmental
Effect

Possible Mitigation
Measures

Degree of Impact Expected

Significant

No Significant Effect

Mod-
erate

Effect Small Major

Relocation of public facilities
(road, bridge or building)

G Potential Environment Issues Associated with Construction

Physical

Significant site preparation
Issues

Local air quality degradation
(dust and noise construction
activities and traffic)

Vibration, driliing, blasting
effects

Accidental ol spill control and
hazardous waste disposal

Disposal of construction wastes
and materials

Borrow pit rehabilitation

Biotic

Vegetation cutting and clearing

Wildlife disturbance

Other unique to site

Social /
Economic

Property loss or damage

Involuntary resettlement

Protection/relocation of
significant religious and cultural
property

Disturbance to agriculture and
other economic activity

influx of temporary workers

Traiming and employment of
local people

Worker safety and training

Work camp sanitation and
other health effects

D Potential Environment Issues Associated with Operation

Physical

Landfill waste disposal

Liquid and other hazardous
waste disposal

Control of dust odors ol spills
on_site

Comphance with ar emission
standards

Biotic

Effect of leaching at waste
disposal sites

Other unigue to site

Social /
Economic

Maximization of local
employment

Training and safety of workers

Acres/USAID Pnvate Electncity Project
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Strengthening EDC’s Capacity for Environment Review
and Management of Power Sector Projects

Degree of Impact Expected
Potential Issue Potential Environmental | Possible Mitigation i :fc.: cant Significant Effect
Thermal Projects Effect Measures %ff ect | Small | Mod- | Major
erate
Site aesthetics
E Potentiat Environmental Enhancement Measures

Physical |As appropnate
Blotic As appropriate
Social/ |Local employment
Economic Improved electncity service

Other unique to project

F Cnhcal Review Critena
Physical
Biotic
Social /
Economic
Notes 1 Significance of effect  (H-High M-moderate L-Low)
2 Duration of Effect (ST-Short Term LT Long Term)
Acres/USAID Pnvate Electricity Project B3-8



Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Appendix B-3 - Annex C

Check List for Assessing Potential Environmental
Effects of Transmission Projects

The followng 1s an example checklist form for internal screening and preliminary evaluation of transmussion
projects This 1s to assess if there 1s sufficient information to determune 1f potentially significant effects are
mvolved, and to ensure that potentially sigmificant 1ssues have not been overlooked If projects are expected to
have sigmficant effects, or are above a critical threshold (eg kV or length, as decided mn the project screening
stage), an IEE or a full scale EIA may be required

Degree of Impact Expected

Potential Issues Potential Environmental | Possible Mitigation | o rrn\:t(':cant Significant Effect
Transmission Projects Effect Measures %ff ect Small Mod- Major
erate

A_Summary Project Deschiption
Voltage level line length tower design location of main substations

B Potenhial Environmental Issues due to Project Location

Physical | Vanation in terrain in
transmission nght of way
(ROW)

Erosion and slope
stabilization issues (tower and
access road)

Other significant access road
impacts

Road crossings invoived

River crossings involved

Other natural hazards (land
shide and rock falls) exposure
in ROW

Significant issues with
substation location

Biotic ROW through forested areas
ROW through wildlife areas

Raw through other
ecologically sensitive areas

Proximity to natural park or
protected area

Hazard to birds and flyways

Other Schedule 3 (National
EIA Guidelines) areas
affected by ROW or
substations

Acres/USAID Private Electricily Project B3-9



Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Potential Issues
Transmisston Projects

Potential Environmental
Effect

Possible Mitigation
Measures

Degree of Impact Expected

No
Significant
Effect

Significant Effect

Small

Mod-
erate

Major

Social /
Economic

Involuntary resettiement
Issues

Proximity of ROW and
substations to religious and
cultural properties

Disturbance to agriculture or
other economic activity

Presence of airport or other
aviation hazard

Impacts of substation located
near populated areas or near
load center

Visual or other aesthetic
considerations

C Potentlal Environment Issues Associated with Construction

Physical

Local air quality degradation
{dust and noise from
construction achvities and
traffic)

Slope stabiltzation on tower
footings and access roads In
adverse terrain

Water quality with any river
crossing construction
{sediment and construction
waste releases)

Localized vibration drilling
blasting effects

Rehabilitation of borrow pits
and quarnes for construction
works

Biotic

Loss of vegetation and
cleanng in ROW

Wildlife area avoidance and
disturbance

Forest clearing in ROW

Control of ol spill and other
pollutants/contaminant
releases

Social /
Economic

Property loss or damage

Involuntary resettlement

Avaidance/relocation of
cultural properties and effect
rgquround disturbance

Traiming and involvement of
local people in construction

1

Other public iInconvenience or
local disturbances from
construction activity

Acres/USAID Prvate Electricity Project
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Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Degree of impact Expected

No Significant Effect
Potential Issues Potential Environmental | Possible Mitigation Significant

Transmission Projects Effect Measures Effect Small | Mod- Major
erate

Livestock and crop loss/
Impacts

Social / Influx of temporary workers
Economic
cont

Health impacts and sanitation
and work camps

Aesthetic measures

Aviation warning and hazard
measures

D Potentral Environment Issues Assoclated with Operation

Physical | Maintenance of access road
and patrolling

Longer term eroston and
slope stabilization control

Solid and hazardous waste
disposal from operations
{mainly sub stations)

Biotic Vegetation control and
cleaning in ROW

Control of accidental spills
(waste oll petro lubricants
and other pollutants)

Other project specific

Social / Training/local permanent
Economic |employment

Warker on job safety

Compensation for crop loss/
property damage during
maintenance

Public security and safety
measures

Other project specific

m

Potential Environmental Enhancement Measures

Physical Project specific

Biotic Edge effect in transmission
ROW

Social / Temporary and permanent
Economic |local employment

Improved electricity service

Improved road access

Other project specific

F Cnhtical Review Critena

Physical

Biotic

Social /
Economic

Acres/USAID Pnivate Electricity Project B3-11



Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Degree of Impact Expected

Potential Issues Potential Environmental | Possible Mitigation Si :g cant Significant Effect
Transmission Projects Effect Measures gEffect Small | Mod Major
erate

Notes 1 Significance of effect  (H-High M-moderate L-Low)
2  Duration of Effect (ST-Short Term LT-Long Term)

Acres/USAID Pnvate Electricity Project B3-12



Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Appendix B-3 - Annex D

Check List for Assessing Potential Environmental
Effects of Distribution Projects

The following 1s an example of a check hist form for screening and prelimimary evaluation of distribution projects
If projects are expected to have significant effects, or are above a critical threshold (eg MW size, as decided n
the project screenung stage), an IEE or a full scale EIA may be required

Degree of Impact Expected

Potential Issue Potential Possible No Significant Effect
Environmental Effect Mitigation Significant
Measures Effect Small Mod- | Major
erate

A Summary Project Description

j| Voltage level, hne length tower design location of main substations

B Potential Environmentat Issues due ta Project Location

Physical Topography of service
area

Requirement for access
roads for sub-
transmission

Erosion and slope
stabilization issues with
sub- transmission towers

Sub-transmission road
crossings of significance

Sub transmission stream
or water crossings of
significance

Other natural hazards
(land shide and rock falls)
for sub transmission and
substations

Biotic Sub-transmission ROW
through urban park or
forested areas

Sub-transmission
through other ecologically
sensitive zone In service
area

Proximity to urban park or
L protected area

Acres/USAID Private Electricity Project B3-13



Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Potential Issue

Potential
Environmental Effect

Degree of Impact Expected

Possible No
Mitigation

Measures

Significant
Effect

Significant Effect

Mod
erate

Smali

Major

Hazard to birds and flyway

Social

Involuntary resettlement
ISsues

Confarmance to urban
zoning and land use
planning

Effects on religious or
cultural properties

Pan urban agncultural
disturbance

Airport or aviation 1Issues

Public safety and security
of facilities

Visual impacts and
aesthetics

Qther public perceptions

€ Potential Environment issues Associated with Construction

Physical

Vehicle and construction
dust noise control

Construction cleanup and
restoratron

Censtruction waste
disposal (substations)

Waste or borrow pit
rehabilitation

Biotic

Vegatation loss and
cleanng _

Tree preservation and
controlied cutting

Degradation of vegetation

Control of ol spill and
other pollutants/
contaminants which may
release to soll or water
sources

Social /
Economic

Property loss or damage

|__Involuntary resettiement

Acres/USAID Pnivate Electricity Project

B3-14



Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Degree of Impact Expected

Potential Issue Potential Possible No Significant Effect
Environmental Effect Mitigation Significant
Measures Effect Small Mod- Major
erate

Avoidance/relocation of
cultural properties and
effect of ground
disturbance

Traffic disturbance

Other inconvenience or
local disturbances from
construction activity

Training and involvement
of local people In
construction

Influx of temporary
workers (small fowns)

Health impacts and
sanitation of any required
work camps or
construction sites (eg for
substation construction)

Visual and aesthetic
measures

Awviation waming and
hazard

D Potential Enviranment Issues Associated with Operation

Physical Erosion and slope
stabilization control

Solid and hazardous
waste disposal

Biotic Tree cutting and
vegetation control and
clearing

Control of accidental spills
(waste ol petro
lubricants and other
poliutants)

Other project specific

Social \Worker on job safety

Compensation for crop
loss/property damage
during maintenance

Public security and safety

Other project specific

E_Potential Environmental Enhancement Measures

Acres/USAID Pnvate Electricity Project B3-15



Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Degree of Impact Expected

Potential Issue Potential Possible No Significant Effect
Environmental Effect Mitigation Significant
Measures Effect Small Mod Major
erate

Physical Project specific

Brotic

Social Temporary and permanent
local employment

Improved electricity
service

Other

F Crtical Review Criteria

Physical

Biotic

Social

Notes 1 Swgnificance of effect (H High M-moderate L-Low)
2 Duration of Effect (ST Short Term LT-Long Term)

o
v ﬁws
éw
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Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Appendix B-3 - Annex E

Check List for Assessing Potential Environmental
Effects of Rural Electrification Projects

The followng 1s an example of a check list form for screening and preliminary evaluation of rural electrification
projects Rural electrfication schemes will generally require an IEE, as they are listed as Schedule I Projects i
the National EIA Guidelines If projects are expected to have very significant effects, or are above a critical
threshold (eg MW size, as decided m the project screemng stage), a full scale EIA may be required

Degree of Impact Expected

Potential Possible
Potential Issue Environmental Mitigation No Significant Effect
Effect Measures Significant
Effect Small | Mod- | Major
erate

A Summary Project Description

Voltage level line length tower design location of main substations

B Potenfial Environmental issties due to Project Location

Physical Topography of service area

Soil conditions (salinity
resistivity) and erosion
conditions

Requirement for access
roads for sub-transmission

Erosion and slope
stabilization issues with sub-
transmission towers

Sub transrmission road
crossings of significance

Sub-transmission stream or
water crossings of
significance

Other natural hazards (land
slide and rock falls) for sub-
transmission and
substations

Brotic Sub transmission ROW
through forested areas

Sub transmission through
other ecologically sensitive
Zone In service area

Proximity to park or
protected area

Acres/USAID Pnvate Electricity Project B3-17



Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Potential Issue

Potential
Environmental
Effect

Possible
Mitigation
Meastres

Degree of Impact Expected

No
Significant
Effect

Significant Effect

Small

Mod
erate

Major

Hazard to birds and flyways

Changes to wildlife
population or habitat in area

Social

Involuntary resettlement
ISsues

Other property loss or
changes In land values

Effects on religious or
cultura properties

Agricultural (crop fodder
fuelwood) and livestock
disturbance

Aviation hazard 1ssues

Public safety and security of
facilities

Visual impacts and
aesthetics

Other public perceptions and
changes In social
organization

C Potential Environment issues

Assogsiated with Construction

Physical

Soll erosion control

Interruption of subsoil and
drainage pattems

Vehicle and construction
dust noise control

Construction cleanup and
restoration

Construction waste disposal
(substations)

Landslides slumps and slips
from road cuts

Increased suspended

sediment in streams and

other water supply (potable
imgation or amimal) _

Groundwater effects

Waste or borrow pit
rehabilitation

Biotic

Vegetation loss and clearing

Acres/USAID Pnvate Electricity Project
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Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

Degree of Impact Expected

Potential Possible
Potential Issue Environmental Mitigation No Significant Effect

Effect Measures Significant
Effect Small | Mod | Major

erate

Tree preservation and
controlled cutting

Wildlife disturbance

Degradation of crops

Control of ol spill grease
fuel and other pollutants/
contaminants which may
release to soil or water
sources

Social / Property loss or damage
Economic

Involuntary resettlement

Avoidance/relocation of
cultural properties and effect
of ground disturbance

Traffic disturbance

Other inconvenience or local
disturbances from
construction activity

Traning and involvement of
local people In construction

Influx of temporary workers

Health impacts and
zanitation of any required
work camps or construction
sites (eg for substation
construction)

Visual and aesthetic
measures

Aviation warning and hazard

D Potenhal Environment fssues Associated with Operation

Physical Erosion and slope
stabilization control

Solid and hazardous waste
disposal

Dratnage patterns affected
by maintenance activities

Biotic Tree cutting and vegetation
control and clearing

Control of accidental spills
(waste oll petro lubricants
|_and other pollutants)
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Degree of Impact Expected
Potential Possible
Potentral Issue Environmental Mitigation No Significant Effect
Effect Measures Significant
Effect Small Mod Major
erate
Other project specific
Social Worker on job safety
Compensation for crop loss/
property damage during
maintenance
Public security and safety
Other project specific
E Patential Environmental Ephancement Measures
Physical Project specific
Blotic Project specific
Social Temporary and permanent
local employment
Improved electricity service
Other
F Cntical Review Critenia
Physical
Biotic
Social
Notes 1 Significance of effect (H High M moderate L-Low)
2 Duration of Effect (ST Short Term LT-Long Term)
Acres/USAID Pnivate Electricity Project B3-20
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Appendix B-4
Checklist for EDC's Internal Review of IEE and EIA Reports

The following checkhist 1s suggested for internal review of IEE/EIA reports received by EDC The purpose of the
checkhist 1s to verify that the IEE/EIA reports are sufficiently comprehensive (16 no missing sections) and that
the reports submutted to EDC are ready to be circulated for wider HMG review If there are obvious or serious
deficiencies m the reports and the study methodology, EDC would request the licensee to make the necessary
modifications and resubmut the report

Review ltem Yes No Comments

Section A Report Format and Completeness

1 Does the IEE/EIA report conform to the

Terms of Reference for the IEE/EIA study?

(1) Scope of work

(u) Professional qualifications of study
team

2 Are all the necessary report sections
mcluded?

Executive Summary

Project Description

Baseline Information
Identification of Environmental Impact
Alternative Analysis

Mitigation Measures

Review of Policy and Legislation
Momtoring

Auditing

References

v ¥ v v v v A A 4 v v

3 Dud the process followed for consultation
conform to the EIA Guidelines and any
subsequent HMG Guidelines?

(1) For mteragency consultation

(1) For general public consultation
(m)For project affected persons

4 Are key environmental 1ssues associated
with the project clearly identified m the
report?

5 Are the results and conclusions presented
the report based on technically sound and
acceptable scientific methods?

Acres/USAID Private Electricity Project B4-1
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Review ltem

Yes

No Comments

Are results and conclusions presented n a
manner that can be understood by an
informed public and HMG deciston
makers?

Are the data and methodological limitations
and key assumptions clearly presented n
the report?

Have project alternatives been adequately

addressed? eg

(1) Size and scale of the project

(11) Techmcal and design alternatives (eg
adjustments in the dam height,
mundation area, dam design, and
operational procedures to mminuze
negative impacts)

(1) Site and location alternatives for major
infrastructure to minimize negative
mmpacts

(1v) Timng and phasing of project
mmplementation to optumize beneficial
impacts

(v) Alternative mutigation approaches for
sigmficant adverse mmpacts

Does the report provide a clearly identified
(1) Environmental Management Plan

(1) Environment Monitoring Plan

(1) Resettlement Plan

10

Are the project maps m the report
adequate?

11

Are imformation sources and data collection
mstruments clearly presented?

12

Are there any significant deficiencies in the
report format and documentation?

Section B Review P

arameters

for Project Acceptance

Impact Identification

13

Is the description of baseline conditions and
the supportimg basele date
comprehensive and adequate 1e on the

(1) Physical environment

(11) Biotic environment

(1) Social and cultural environment

(1v) Local economy

(v) Local Institutions

Acres/USAID Pnvate Electncity Project
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Review lem

Yes

No

1]

Comments

14

Does the project significantly impact on

environmentally sensitive areas?

() Upstream

(u) Atthe project site and surrounding
area

(au1) Downstream

(1v) At access roads and transmission

15

Is the project impact area clearly and

adequately defined and classified? eg

(1) Project site and high impact areas

(u) Surrounding areas or moderate impact
areas

(u1) Outlymg or low impact areas

16

Are the sigmficant beneficial and adverse
long-term 1mpacts clearly identified?

(1) Physical environment

(1) Biotic environment

(1) Social and cultural environments

17

Are sensittve, rare or endangered species
1dentified m the project impact areas?

1 Wildhfe

(n) Flora

(1) Forests

18

Are the probable risks associated with
significant impacts and natural hazards
clearly 1dentified?

19

Are the probable spatial and temporal
effects of potential significant construction
impacts clearly identified?

1 Ting
(1) Duration
() Intensity
(1v) Frequency
(v) Scope

20

Have adequate provisions for dry season
mimmum flow been 1dentified on a rational
basis?

21

Is significant mvoluntary resettlement

mvolved in the project? and 1f so

(1) Are resettlement 1ssues fully
addressed?

(1) Is there a requirement for preparation
of a formal resettlement plan or a
recommendation on this?

Acres/USAID Pnvate Electncity Project
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1

Review ltem Yes No Comments

22 | Is significant relocation of any existing
public mfrastructure required and properly
addressed?

23 | Are probable secondary effects adequately
addressed mncluding induced development?

24 | Are the project impacts affected by or
covered under any international conventions
or ireaties?

25 | Are there any significant deficiencies in the
report on the 1dentification of project effects
and impact prediction?

Mltlgatlon Measures

26 | Are mitigation measures clearly proposed
i the environment management plan?

27 | Do mitigation measures appear adequate
for 1dentified impacts?

() Physical environment

(1) Biotic environment

(1) Social and cultural environment |

28 | Has adequate attention been paid to
compensation for loss or damage to
personal and pubhic property?

29 | Has adequate attention been pad to traimng
of local people and maximizing their
mvolvement 1n the project labor force?

30 | Are there any sigmificant deficiencies 1n the
report on the 1dentification of nutigation
measures?

Working Procedures

31 | Do the quantitative standards used conform -
to national gudelimes and regulations? eg
() Water pollution

(u) Aur pollution

(1) Other as applicable

32 | Have the costs of enhancing beneficial
mpacts and mitigating adverse impacts
been mcorporated 1n the economic analysis
of the project?

33 | Was the scoping phase of the study
adequate and documented?

Acres/USAID Pnivate Electncity Project B4-4
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Review lfem

Yes

No

Comments

34

Were the results of the consultation process
clearly documented?

(1) For mteragency consultation

(1) For general public consultation

(1) For project affected persons

35

Are there any sigmificant deficiencies m the
report on the working procedures?

Implementation

36

Are mstitutional arrangements for
mplementing mtigation measures
adequately addressed?

37

Have the agencies roles and responsibilities
for impact and comphance monitorng been
specified n the report?

38

Have the costs for implementing mitigation
measures been fully identified?

39

Has an assessment been made of the
financial and technical capability to
mmplement measures 1n the environment
management and momtoring plan?

40

Are there any significant deficiencies 1n the
report on the implementation approach?
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Appendix B-5

Generic Environment Impacts of Thermal Projects

The following 1s a generic list of physical and biotic environment aspects of Thermal Projects that would be
considered. Thus hst excludes detailed consideration of potential socio-economic considerations and applies more
broadly to steam and CT plant Diesel plan under 5 MW would have more limited potential effects

Thermal Power Station Environment Considerations

(1) Managing environmental protection 1ssues i power plant design and operation requires consideration of
the potential for

»

Yy ¥ ¥ ¥ v Y ¥Y ¥V Vv VY

hiqud effluent

drinking water

plant efficiency

fuel strategy

sewage

air emissions

hquid effluent

solid wastes

momitoring and reporting
standards and maximum permussible levels
personnel traming

(2) Potentially Undesirable Elements

¥y v v vy v v

odors

noise

visual impacts
discharge of pollutants
socio-cultural impacts
biophysical impacts

(3) Three main WASTE streams from power stations are

|

>

»

gaseous emissions
liquud effluent
solid waste

(4) For each stream need to know

>

¥ Y v v

quantity of discharge

mdividual contaminants present
quantity of contaminant

source of contaminant

if hazardous material present
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&)

(6)

Potential Gaseous Emission Stream
SO, (SO, major constituent, SO;)
NO, ([No,NO,,NO,)

Co,

particulate matter

trace toxic contaminants

vapor emissions

¥y v v vy v VY

Different technologies (steam, CT, CC) and fuels (coal, fuel o1l, gas) produce variable amounts of
emissions

Potential Liquid Effluent Stream can be broken down to three types
» plant cycle

» interval drains

» storm water related

(a) Plant Cycle may contain (mainly steam)

(b)

©

boiler blowdown may contain

-- phosphatic compounds may contamn

-- caustic compounds

-- hydrazine

-- others

contimuous blowdown may contamn similar elements
flushing and cleaning during plant mamtenance and start up will produce sumlar elements
cooling water (open systems) may have

-- chlorine

-- defouling agents

closed systems may have

-- chromate

-- sulphuric acid

-- other

cooling tower blowdown will contamn blowdown chemucals

Internal dranage systems liquud and sludge wastes from

o1l leaks and flud leakages

coohng water leaks

wash water

consists of sludge and chemicals

water waste needs to be treated before release

Storm water (drain run off)

Ash pond run off needs to be contamned and treated and may contain heavy metals such as
--  mercury

-~ lead

-- copper

coal pile run off needs to be impounded and cleaned before release

od tanks, run off from spills needs to be contaned
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(7) Liqud discharge protection reasons

>

>

»

recreation value
drinking quality
aquatic life protection

(8) Limut placed on hiqud waste typically for

>

Yy v v v

(9) Potential Solid and Hazardous Waste Streams

v

Yy v.v

suspended solids

to prevent sludgy build up 1n water course
dissolved solids

hardness, scale

nutrients, such as

- mifrogen

- carbon

- phosphorous
biodegradable organics
organic depletion

- protemn

- carbohydrates

bad smells

COD, BOD

heavy metals

- lead

- copper

- 1mpacts on zmnc

- others

fish and human impacts at high levels
toxic organic compounds

- possible carcinogenic, e g

- hydrazine m botler feed water systems 1s practice now charging

- chromate

o1l and greases
acidity (should be 6-9 Ph)
temperature

Ash from Boilers
Dried Solid FGD Slurry (steam nly)

Dried and Solid Sludge from other Waste Water

Maintenance Wastes

(10) Potential Solid Waste Disposal
» Potential Issues

- dust blown ash containment
- storm water impoundment
- percolation and leaching

Normally solid wastes are carried to industrial or samitary land fill

Acres/USAID Pnivate Electricity Project

B5-3



Strengthening EDC s Capacity for Environment Review
and Management of Power Sector Projects

(11) Regulations and Standards
» contmuously updated and expanded by government agencies
» many may conflict and not agree
» emussions with established hmuts and restrictions are observed

(a) Actseg
- clean air
- clean water
- safe drinking
- toxic waste
- many other - preservation of wildlife and scemic value

(b) Limuts and Restrictions on
- air emissions
- lhqud effluent
- sohd waste disposal

Acres/USAID Private Electricity Project B5-4
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Appendix B-6

Sample External Guidelines for Environmental Study Issues

B6 1 Suggested Guidelines for EA (EIA) Report Format

Executive Summary, which ughhights significant findings and recommended actions 1n order of importance,
n non-techmcal language not more than 20 pages 1n length

A discussion of the policy, legal, and admunistrative framework within which the EA 1s prepared

Concise project description including geographic, ecological, social, and temporal context, and any off-site
mvestments that may be required by the project

Baseline Data, including an assessment of the dimensions of the study area and description of relevant physical,
biological, and socioeconomic conditions, and any changes anticipated before the project commences Current
and proposed development activities within the project area, but not directly connected to the project, should also
be taken into account

Environmental Impacts, mcluding identification and assessment of the positive and negative impacts likely to
result from the proposed project Mitigation measures,and any residual negative impacts that cannot be
mutigated, should be 1dentified Opportumties for environmental enhancement should be explored The extent
and quality of available data, key data gaps, and uncertamnties associated with predictions should be
identified/esttmated Topics that do not requre further attention should be specified

Analysis of Alternatives, including a systematic comparison of the proposed mvestment design, site, technology,
and operauional alternatives 1 terms of their potential environmental impacts, capital and recurrent costs,
suitability under local conditions, and mstitutional, traming and momtoring requirements For each of the
alternatives, the environmental costs and benefits should be quantified to the extent possible, and economuic values
should be attached where feasible The basis for the selection of the alternative proposal for the project design
must be stated

Mitigation Plan (also known as the "environmental action plan", "environmental mtigation plan" or
"environmental management plan"), including 1dentification of feasible and cost-effective measures to reduce
potentially significant adverse environmental impacts to acceptable levels, estimation of the potential environ-
mental impacts, capital and recurrent costs, and institutional, traming, and momtoring requrements of those
measures The plan should provide details on proposed work programs and schedules The plan should also
consider compensatory measures 1f nutigation measures are not feasible or cost-effective

Environmental Management and Traiming, including 1dentifying the existence and role, and assessing the
capability of environmental units on-site, or at the agency and mumistry level Based on these findings,
recommendations should be made concerning the establishment and/or expansion of such units, and the traimng
of staff, to the pomt that EA recommendations can be implemented

Acres/USAID Private Electnicity Project B6-1
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Environmental Monitoring, including specification of the type of monitormg, who would do it, how much 1t
would cost, and what other mputs (e g training) are necessary

Appendices, mcluding a list of those persons and orgamizations that prepared the EA, a list of references and
personal contacts (¢ g government agency staff, umiversity and research institute experts, etc ) used in preparing
the study, and a record of mteragency/forum/consultation meetings used to obtan informed views of affected
people and local NGO's

Source World Bank (1991) Operational Directive 4 01 Environmental Assessment The World Bank
Operational Manual World Bank Washington, D C

B6 2 Suggested Guidelines for Avoiding
Problems with Data Collection

Environmental and sociological data collection programs should be designed to avoid the following

» Collecting data that are not relevant to the decisions to be made

» Sampling the correct parameters but timng the observations incorrectly or making an msufficient number of
observations for an acceptable representation of the phenomena being studied

» Omutting key parameters from the program

Other measures include

» Have EDC or licensees placed on regular report circulation hist where agencies generate secondary data relevant
to the EIA or momtoring

» Establish possibility of electronic data collection to avoid entry, vertfication and data accuracy problems

» Ensure that surveys are pre-checked and tested to avoid problems when they are fully applied 1n the field

Scurce World Bank (1991) Operational Directive 4 01 Environmental Assessment The World Bank
Operational Manual World Bank Washington, D C

B6 3 Suggested Guidelines for Preparing the
Environmental Mitigation/Management Plan

Mitigation plans are essential elements of projects requinng IEE's and EIA's A nmutigation plan should include
the following items

» Identification and summary of all the significant anticipated adverse environmental impacts

» Description and technical details for each mitigation measure, mcluding the type of impact to which 1t relates
and the conditions under which 1t 1s required

» Institutional arrangements -- the assignment of the various responsibilities for carrying out the mutigatory
measures

Acres/USAID Pnvate Electricity Project B6-2
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» Implementation schedule for measures that must be carried out as part of the project, showing phasing and
coordination with overall project implementation plans

» Momtoring and reporting procedures to
- ensure carly detection of conditions that necessitate particular mitigation measures

- provide information on the progress and results of mitigation

» Integration mto the total project cost tables of the cost estimates and sources of funds for both the mtial
investment and the recurring expenses for implementing the mitigation plan

Most mitigation plans also cover technical assistance programs, staff development, procurement of equpment
and supplies, and organizational changes

The Bank's decision to support a project will, in part, be dependent on the expectation that the mitigation plan
will be executed effectively Consequently, 1t 1s important to integrate the plan into the project's overall planmng,
design budget, and implementation Such mntegration should be achieved by establishing the mutigation plan as
a component of the project Specific links should exist for funding, management and tramning (strengthening
local capabilities), and monitoring

Source World Bank (1991) Operational Directive 4 01 Environmental Assessment The World Bank
Operational Manual World Bank Washington, D C

B6 4 Suggested Guidelines for Public Involvement/
Consultation on EA (ElIA)Studies

Community involvement 1s useful n the analysis of the distribution of project costs and benefits

Prior to consultations with affected groups and local NGO's, the borrower should provide relevant information
n a timely manner, and m a form that 1s meaningful, and accessible to, the groups being consulted

The borrower should make available, at some public place to the groups consulted in preparing the EIA, the EIA
report and summaries of

(1) the project description and objectives
(un) the potentially adverse effects of the proposed project, and
(ur) the conclusions of the EIA report

Source World Bank (1991) Operational Directive 4 01 Environmental Assessment The World Bank
Operational Manual World Bank Washington, D C
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B6 5 Suggested Guidelines for Involuntary Resettlement

Involuntary resettlement should be avoided or mimmuized, and alternative solutions must be explored

When 1t 1s required to relocate people, the productive base and income-earning ability of those affected must be
improved, so that they share the benefits of the new development, and are compensated for transitional hardships

Displaced people should at least regain their previous standard of living

Families should be able to choose from a number of acceptable alternatives, and be allowed to rebuild therr lives
through their own efforts

Relocates should be assisted to become socially and economically mntegrated into the host communities

Responsibility for relocating people rests with the Borrower, with oversight provided by the Bank
The costs of resettlement must be included n the economic and financial analyses of the project
For a more detailed mnformation concerning the Bank's resettlement policy guidelines, and analytical and planning

tools for involuntary resettlement, the reader 1s referred to Cernea (1988, Involuntary Resettlement n
Development Projects, World Bank Technical Paper No 80, Washington World Bank)

Source R. Goodland (1985),nJ A Dixon, et al, (1989) Dams and the Environment Considerations in World
Bank Projects World Bank Technical Paper Number 110

B6 6 Suggested Guidelines for Projects Affecting Tribal People

The Bank must be satisfied that the Borrower can implement measures to effectively protect the integrity and
well-being of tribal people

Extreme measures that perpetuate 1solation from the national society and important social services, and measures
that promote forced acculturation are to be avoided

The Bank will not assist with a project 1f 1t appears that tribal people have been forcibly dispossessed and cleared
from the project area without being given culturally and economucally viable alternatives

Source R. Goodland (1985), mJ A Dixon, et al, (1989) Dams and the Environment Considerations i World
Bank Projects World Bank Technical Paper Number 110
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B6 7 Suggested Guidelines for
Protecting Cultural Property

The Bank normally will not assist with projects that will significantly damage non-replicable cultural property,
and will only assist those projects that are sited or designed to prevent such damage

The Bank will assist in the protection and enhancement of cultural properties encountered in Bank-assisted
projects, rather than leaving that protection to chance

Deviation from the above may be justified only where expected project benefits are great and the loss of, or
damage to, cultural property 1s judged by competent authorities to be unavoidable, minor, or otherwise acceptable

For more detailed mformation regarding guidelines on the management of cultural properties, the reader 1s
referred to Goodland and Webb (1988, The Management of Cultural Property in World Bank Assisted
Projects, World Bank Technical Paper No 62, Washington World Bank)

Source R. Goodland (1985),nJ A Dixon, et al, (1989) Dams and the Environment Considerations n World
Bank Projects World Bank Technical Paper Number 110

B6 8 Suggested Guidelines for
Projects Affecting Wildlands

The Bank will normally decline to support projects involving wildlands of special concern, mcluding areas which
are recognized to be exceptionally important n conserving biological diversity or perpetuating species

Even where wildlands other than those of special concern are mvolved, the Bank prefers to site projects on already
converted lands

Deviations from this policy must be specifically justified Where such justification 1s made, less valuable
wildlands should be converted rather than more valuable ones

Loss of wildlands must be compensated for by including a wildland management component 1n the project that
directly supports preservation of an ecologically simlar area

For more detailed information concerning guidelines on the management of wildlands, the reader 1s referred to
Ledec and Goodland (1988, Wildlands Their Protection and Management in Economc Development,
World Bank Technical Paper, Washington World Bank)

Source R. Goodland (1985),nJ A Dixon, et al, (1989) Dams and the Environment Considerations in World
Bank Projects World Bank Technical Paper Number 110
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B69 Suggested Guidelines for Examining Secondary
Environmental Effects of Projects

Secondary effects on the environment are important and must be taken into account

These effects are the consequence of a population mflux 1n the town or region, and they include water and power
distribution, sewage collection and treatment, housing, schools and roads

In developed countries, the ratio between employment in the new plant and new employment in the region 1s
usually one to seven, or one to eight Although the conditions are different 1n less developed countries (LDC's),
the same ratio can be apphed

The Bank's Urban Development Planning and/or Fiancing Departments should be consulted on problems likely
to anse The goal of this guideline 1s only to draw attention to the potential trouble and to suggest economucal
solutions 1n certan areas, thus preventing expansion of appalling conditions such as urban slums

In the forecasts for water and power consumptions, not only the plant requirements, but also the town's future
uses should be taken into consideration

Sewage collection and treatment should receive special attention, mcluding treatment effectiveness, and
environmental sensitivity and assimilative capacity of receiving waters

A pretreatment of the industnal effluent followed by treatment 1n a sewage plant common to both the town and
the plant has advantages for both and, therefore, should be considered

Domestic and industrial solid waste disposal should be addressed in the planning stages and suitable disposal
options should be 1dentified

Adequate housing and schools should be provided, as well as roads and transportation While the industrial
project cannot always be saddled with costs for improving the general infrastructure of a town or region, these
expenditures might otherwise be unaffordable

Source R. Goodland (1985),nJ A Dixon, et al, (1989) Dams and the Environment Considerations m World
Bank Projects World Bank Technical Paper Number 110

B6 10 Suggested Control Technologies for
Fixed Point Sources of Sulfur Dioxide (SO,)

The following 1s included for reference only The emussion criteria are applicable to all fixed pomnt industrial
sources of SO, However, the control technology discussion presented below 1s primanly for fossil burning
facilities coal or o1l fired power plants and steam boilers unless otherwise stated

It 1s expected that desulphunization technologies will play an wncreasing role in SO, control standards and
strategies m the future The most commonly used methods for sulfur control are grouped as follows
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()

(b)

(©

(d)

(e

®

(8)

(b)

Fuel desulphurization processes, which consists of coal, o1l and gas cleaning  With coal, desulphurization
of pyntic sulfur 1s accomplhished with heavy media floatation Unfortunately, if the sulfur 1s not present in
pyrtic form, this technique 1s not effective Oil and gas desulphurization 1s affected with catalytic
hydrogenation to hydrogen sulphide and subsequent removal by any number of removal processes

Fuel conversion, mvolves any processes which convert the entire feedstock to a lighter form including o1l
to gas, coal to hqud fuel, coal to gas, with subsequent hydrogen sulphide removal by processes referred to
above

Process modifications and especially modification of combustion techmiques In some countries sulfur 1s
effectively recovered and eather recycled in the operation or sold as a byproduct

Fluidized bed combustion with lime or limestone injection and recirculation of combustion gases offers a
significant reduction of SO, emussions This process 1s new (1988), but vendors are willing to provide
performance guarantees As long as the purchaser recognizes he will be operating more of a chemical
process umit rather than a conventional boiler, this can be an attractive possibility

Flue gas desulphurization consists of processes which scrub SO, from the flue gas into a hqud Scrubbing
liquds can remove the SO, permanently (non-regenerable processes such as lime/lmestone slurry) or
temporarily (regenerable processes such as magnesium slurry or sodium solution) Regenerable systems
release concentrated SO, for further use or sale (as sulfur, sulphuric acid, etc ), and allow the scrubbing
liqud to be recycled Non-regenerable systems have enjoyed the greatest level of commercial success
Regenerable systems are not as developed commercially

These systems are cumbersome and expensive, and the non-regenerable systems requure large amounts of
water and create a sludge whose disposal requures careful environmental considerations and large land areas

Fuel substitution and energy conservation -- fuel substitution includes alternate power forms such as
nuclear solar or hydropower Alternatively, it can include blending high sulfur coals or oils with lower
sulfur matenals to achieve a net lower effective sulfur mput It can also include slurring, powdered coal with
lower sulfur o1l to achieve this net sulfur reduction

Intermuttent control strategy 1s a technique wherein a higher sulfur fuel 1s used during times when wind
conditions are favorable When wind conditions shuft, (wind now blowing over a small village) a switch 1s
made to a lower sulfur alternate fuel Thus control techmque, while effective, requires an accurate model
of the stack plume, constant momtoring of wind and SO, levels, and an ample supply of low sulfur fuel on
standby

High stacks -- simply cause greater dilution of SO, m the atmosphere This technique offers no protection
from the acid rain problem, but provides a stop-gap measure to protect an immediate environment from
excesstve levels of SO, It 1s not recommended as a regular means of control, and will be accepted 1n only
the most unusual circumstances

The vanety of techniques available can be expanded 1n a further direction by considering combinations of
techniques, such as coal cleaning (for pyritic sulfur) and fluidized bed combustion (for organically bound
sulfur)
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®

To properly determune an appropriate strategy, 1t 1s recommended that an experienced consultant be retained
to examune the most reasonable alternative for a given requirement

Source World Bank (1988), Washington, D C

B6.11 Suggested Control Technologies for Fixed

Point Sources of Oxides of Nitrogen (NO,)

The following 1s mcluded for reference only and applies to larger thermal plant In special situations 1t may be
dufficult to adhere to the Bank's standards for controlling NO, emussions Examples of situations where 1t may
not be possible to be met, with acceptable modifications, include

(a)

(b)

(©

(d)

(©

®

Expansion of existing plants -- The Annual Anithmetic Mean and the maximum 24-hour peak resulting from
the combmation of the old umits with the new ones should be no greater than the values existing prior to
operation of new umts In addition, the new umits by themselves should meet established standards

More simply, emisston plumes from new and existing sources should not mix to the extent that combined
ambient concentrations exceed maximum ambient concentrations obtained from the existing source alone
This may be accomplished by (1) increasing the stack height of the new source, (1) changing the stack
location of the new source, or (11) reducing the new source emussion levels Furthermore, 1f plume mixing
15 not a problem the new source umts should, by themselves, meet the Bank's standards

Revamping of existing plants -- Every effort should be made to decrease exusting pollution levels and
provide measures which will mmmimize concentrations without placing unreasonable economic burdens on
the industry

Inversions -- When the NO, source location 1s 1n a valley or surrounded by mountains, inversion layers
wiuch may occur during certain seasons of the year could trap the stack emissions These same emissions
can drop back to ground level, stagnate there, and damage crops sensitive to both SO, and NO, In World
Bank financed projects 1t may be impossible to change the site locations (1 ¢ m the case of an existing
plant) To protect human and plant life in such cases, the peak concentration should be decreased from 500
ug/m® during any 24-hour period down to 350 ugAn during 4 hours, unless 1t can be shown that the
emussions will not be trapped by the inversion layer

Enussion control measures must be designed for each mdividual plant, particularly since the system must
be capable of reducing more than one pollutant in most situations

Mobile source emissions are also reduced through changes m combustion chamber design (such as lower
compression ratios), spark retardation (including both basic timing and a "slower" advance curve), and
exhaust gas recirculation

The NO, emissions from oil-fired combustion systems can be reduced by mixing water with o1l before 1t
1s sprayed mto the burners Water decreases the combustion temperatures, and can reduce NO, emissions
from hight-weight o1ls by as much as 15% Energy-wise, however, the method 1s considered to be costly
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(8

(h)

®

®

(k)

0

Enmussions from stationary sources, such as utility and industrial combustion mstallations, can be reduced
by a number of methods Among these, staged combustion, low excess air operation, and flue gas
recirculation are widely used

Staged combustion 1s effective for control of both thermal and fuel NO, The method consists of mitially
providing less than the amount of air (O,) requured for complete combustion After a time delay more air
1s added 1n one or more steps or stages The method 1s applicable to a wide range of fuels and facilities,
from pulverized coal burners to small scale industrial boilers Addition of this method to existing coal-
burning nstallations has resulted in a 30% to 50% reduction of NO, emussions

In the low excess air method, the principal mechamsms 1s also the lack of available oxygen for combning
with either thermal activated or cracked fuel activated nitrogen atoms This method can be combined with
the staged combustion process, and can reduce nitrogen oxide emissions by 40% to 70%, without seriously
increasing carbon monoxide emissions

Flue gas recirculation has been effective m controlling thermal mitrogen oxides The recirculation of exhaust
gases to the flame regions reduces peak temperatures and oxygen availability, thus reducing mtric oxide
formation This method 1s more difficult to apply, since 1t requures mncreased operation controls and greater
capital mvestment

A number of methods are under further study for stationary power source emussions These include burner
design changes, water/steam mnjection, wet scrubbing with aqueous ammonia, and fluid bed combustion

For emussions of oxides of mtrogen (NO,), the Bank suggests the following stationary source atmospheric
discharges (as Nanograms per Joule of heat input) for a given fuel source 1n a fuel-fired steam generator,
where the ambient air concentration 1s 100 ug/m’ (0 05 ppm), expressed as the arithmetic mean of NO,

» gaseous fossil fuel 86

» hLqwd fossil fuel 130
» sohd fossil fuel 300
»  ligmte fossil fuel 260

Source Adapted from World Bank (1988), Washington, D C
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Appendix B-7

Example Approach for Developing Public Utility
(Corporate) Environmental Policy

EDC has oversight over the Electricity Act and Regulations under which all production, transmission and
distribution hicenses are 1ssued For the larger public sector orgamzations, 1t 1s becoming common practice to
develop mternal policies and procedures for environment management and review of all the public utility
operations The followng illustrates how a western public utility reports on 1ts mternal environment policies and
procedures Some sections would not be applicable i Nepal but the format and scope of considerations 1s
lustrated References 4, 5 and 8 noted mn Appendix A provide example operational gudelines for environment
management for transmussion and minor distribution facilities which a public utility such as NEA may develop
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Appendix C-1

HMG's Environment Policy and
Processes for Power Projects

It will be important to restate HMG requrements for environmental study and review of Power Projects
mcluding

(1) The classification of all Power Projects for IEE and EIA study in relation to the critical threshold values
() The EIA process and the procedures for interagency review and public consultation, as well as a clear
statement of EDC's roles and those of the project proponent

These aspects are expected to be updated and revised 1n the forthcoming, Environmental Impact Assessment
Guidehnes for Water Resource Sector (Power and Irrigation), 1tial draft June 1994
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Appendix C-2

IEE and EIA Guidelines

Guidelines which EDC should make available to all Licensees

» National EIA Gudelmes (1993)

» Environmental Impact Assessment Guidelines for Water Resource Sector (Power and Irrigation), June
1994 - the updated and finally approved version

» Guidelines for Imtial Environmental Assessment of Water Resources and Energy Projects, WECS Report
No 6/3/161294/1/1 Seq 459, Updated Nov 1995

» Guidehnes for Environmental Monitoring of Water Resources and Energy Projects, WECS Report No
6/3/161294/1/1 Seq 460, Updated Nov 1995

» Guidelnes for Environmental Auditing of Water Resources and Energy Projects, WECS Report No
6/3/161294/1/1 Seq 461, Updated Nov 1995
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Appendix C-3

Sample Guidelines for EIA Scoping Workshops'

1 Background

The purpose of the scoping phase of the EIA 1s to develop consensus and understanding of overall EIA study
process and requirements suted to the project under consideration The mam 1ssues, methodologies and scope
of the EIA study are established during this phase Interagency coordination meetings on the criteria and
methodology are imtiated during the scoping phase and imitial public notice and participation 1s mvited

Activities and outputs from the scoping phase, as indicated i the National EIA Guidelines, must mnclude
A plan for public nvolvement during the EIA

A plan for collecting relevant date and mnformation for baseline monitoring

Notification and mformation to public on the EIA

Identification of major 1ssues of public concern

Evaluation of the seriousness of potential environment and socioeconomic 1ssues

Prionities and areas of focus for study mn the EIA

Strategy for addressing priority 1ssues

Yy ¥ v v v Vv

\4

HMG's intention 1s to establish an open consultative process for the EIA, starting with the front-end scoping
phase Stakeholders generally include power sector agencies, environment agencies, other central and local
government mvolved with specific aspects of the project, affected commumities and people, local NGO's operating
1n the project area, and the general public including and other interested orgamizations such as I’'NGO's

Followmg the scoping phase the Terms of Reference for the EIA study 1s finalized The hicensee will thus have
to engage personnel for the scoping phase prior to arranging for the full EIA It would be important that there 1s
some continuity m personnel

2  Scoping Workshop Mechanism

The "Workshop" approach for scoping phase of EIA studies 1s an efficient and effective method obtaming
mput from many different experts and sources at the same time The workshop method as described here would
not be used for project affected persons However 1t would be effective for the EIA project steering group, expert
panel and public consultation with the public such as mvolving professional associations and NGO's Workshops
can be of any size but most effective workshop bring together about 20 - 25 people representing acknowledged
experts, policy makers, representatives of government agencies and the licensees' EIA team

The Workshop approach typically uses a series of meetings with different objectives for each meeting The first
workshop 1s a "bramstorming" session  The purpose 1s to descnibe the project to all participants 1dentify available

! Adapted from Environmental Impact Assessment Scoping Workshop Approaches developed and used by Ontario Hydro n Canada.
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information, mformation deficiencies and priorities for filing the gap between available data and data
requirements

Following this a number of working hypotheses about the likely significant environment or social cause and
effects The working group focuses on these hypotheses This approach will help overcome three mayor problems
by mmimizing

» Requrements for additional information or study, arising late m the process and thereby forcing project
delays

» Requests for data to satisfy personal, academic or research interests unrelated to project approval needs

» Criticism of EA methodology, effects predictions, etc based on poor understanding of project details

The workshop approach encourages early participation of all the relevant government and concerned or affected
groups and mdividual representatives To be successful the scoping session requires

» Comnutment - all agencies should be commutted to the scoping process and be willing to use the results of
these sessions m their decision-making

» Participation - opportunities must be provided for all relevant stakeholders to participate

» Communication - the most effective scoping processes require a two-way flow of information, with
opportunities for consensus bulding

» Information - effectiveness will be a direct function of the timing, level and rehability of information provided
to participants

» Flexibility - scoping methods should be adapted to project at hand, no one method 1s effective 1n all
circumstances

The scoping process normally culmnates with the preparation of an EA scope document for the review of all
participants

3  Workshop Process

The activities around the scoping process workshop nclude

(a) Imtial Description of Tasks

(b) Invitation to Participate m the Workshop
(c) Scopmng Meeting

(d) Scoping Workshop

(e) Post-Workshop Meeting

31 Description of Tasks

During workshop planning 1t 1s necessary to identify and describe the tasks that are expected to be performed
during the workshop An example of common tasks for scoping and EIA for a hydroelectric project would be

(1) Identify the Mam Project Actions Project actions are physical effects of the proposed development which

may subsequently lead to changes m ecosystem and social system components or baseline conditions mn the
area
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(2) Ecosystem and Social System Components These are the main biological species and human activities
which serve as the primary motivation of concern for the possible effects of the project

(3) Identify the Spatial Context The area within which the actions may lead to changes in the ecosystem
component

(4) Identify the Temporal Context The potential temporal pattern of change in the ecosystem, mcluding
consideration of possible lags 1n the response of biological system components

(5) Develop a Hypotheses of Effects Explicit statements of the pattern of ecological interactions through
which actions may lead to changes mn the ecosystem and social system components

(6) Screeming of Hypotheses Assessment of the logical structure of each hypothesis to ensure that the
hypothesis 1s logically correct and to elimmate hypotheses and hence studies which are unfounded

(7) Evaluate the Hypotheses A careful review of the available scientific evidence which pertains to each link
(interaction) within a hypothesis This review icorporates evidence from both specific studies done for a
particular development and from the general scientific literature It 1s essential mn two regards Furst, it 1s
necessary n the critical evaluation of hkelihood of the hypothesized effects Second, it helps to delineate
the key uncertamties surrounding the possible effects and hence to focus concern for further studies in these
areas

(8) Document the Results Documentation of the conclusion for each hypothesis with regard to the need for
study of the proposed effects m view of both the likelihood of the effect and the feasibility of measuring the
effects

(9) Prepare Recommendations Recommendation of the prionity 1ssues, approprniate field studies, emphasis
to be placed 1n basehne data collection etc, based upon the results of the previous tasks

3 2 Invitation to Participate in the Workshop

Duning workshop planning 1t 1s necessary to 1dentify the orgamizations and individuals who should participate
in the workshop Depending upon the objectives of the workshop the participants could be restricted to the
principal proponent and the regulatory authorities, or 1t could include a much larger number of participatory
groups, mcluding the general public

33 Scoping Meeting

A scoping meeting 1s suggested prior to the mamn scoping workshop The purpose of the Scoping Meeting would
be to identify the 1ssues, actions, indicators spatial and temporal effects of the proposed project Upon
completion of the meeting these are documented 1n a Report on the Scoping Meeting This would form the basis
for discussion m the Scoping Workshop Separate tables would be prepared to list the factors discussed 1n the
scoping meeting

An example of the list of 1ssues compiled during the scoping meeting would be
» Effects of dewatering the niver (intake to powerhouse)
» Effects of water level fluctuations
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Requirements for mmimum releases
Effects of downstream peaking flow
Water quality

Public perception of the project
Access road upgrading or construction
Effects on fish

Effects of wncreased access to the area
Conflicts with other resource users

» Erosion and downstream effects

» Wildlife effects

¥ ¥ ¥ Y ¥ ¥ ¥V
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The main 1ssues and sub 1ssues would be developed under physical, biotic and social effects
34 Scoping Workshop

At the scoping workshop participants may be divided mto groups For example, Group A may 1dentify physical
effects Group B biotic effects, and Group C social effects The groups histing would then be combined

Upon 1dentification of the hypotheses of effects the workshop participants would decide whether their

mvolvement 1s necessary for the next step A further workshop may or may not be required depending on how
well the group felt the 1ssues had been raised

35 Post-Scoping Meeting

Once the group 1s satisfied that 1ssues are covered recommendations are then made such as
(1) Study Prionties for field studies where appropriate with corresponding lab and data analyses

(2) Modehng Analyses needed to be conducted with aid of simulation models to predict an effect which would

otherwise be difficult to assess Usually this also requires some field data collection in order to mitialize the
model

(3) Review Literature review needed to provide msight into the response to predicted physical conditions or
to assess a possible effect through comparison with effects at other sites

(4) Priorties Prionty 1ssues to address i the EIA
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Appendix C-4

Sample Terms of Reference (TOR) for Project IEE/EIA's?

A terms of reference for the IEE or EIA will be required regardless of whether the Licensees staff (qualified staff)
prepare the environment study or whether the licensee hires a consultant team The TOR would be reviewed by
EDC and would be based on standard models as well as information and prionties established i the scoping
phase of the EIA

1 Introduction

State the purpose of the terms of reference, 1dentify the project to be assessed, and explamn the executing
arrangements and responsibilities for the environmental assessment

2 Background Information

This section would provide brief but pertinent background for the licensees study team who will conduct the
environmental assessment This would typically include a brief description of the major physical components
of the proposed project, the project activities and schedule, a statement of the need for 1t and the objectives it
1s intended to meet, the implementing agency, a brief history of the project (including alternatives considered),
its current status and timetable, and the identities of any associated projects

If there are other sigmficant projects HMG or the private sector has in progress, or have planned within the
region which may compete for the same resources, or have parallel or overlapping impacts 1n the same ecosystem
of watershed, they should also be 1dentified here

3 Objectives

Thus section will summarize the general scope of the environmental assessment and discuss its timing 1 relation
to the processes of project preparation, design and construction

4 Environmental Assessment Requirements

Thus paragraph should identify any regulations, quantitative or qualitative standards, or general guidelines which
will govern the conduct of the EIA or influence the content of the report They may include any or all of the
following

» HMG laws and/or regulations on environmental review and impact assessments

» HMG standards for pollution control or abatement

2 Text and Format Adapted from the Environmental Assessment Resource Book, Volume I Annex 1 3 World Bank 1994 readjusted to
HMG EIA format.
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» Regional, provincial or communal environmental assessment regulations or other rules covering the
mmplementation of nutigation programs that may be sectoral 1 nature and/or requure the participation of such
agencies or organizations

» Environmental and social assessment regulations of any other financing organizations mvolved 1n the project
eg IFC or World Bank Operational Directive 4 00, Annex A "Environmental Assessment", and other
pertinent ODs, OMSs, OPNs, and Guidelines

5  Study Area

Thus section would specify the boundaries of the study area for the assessment (e g the basin or river system and

primary and secondary project impact areas) Maps should be provided and referred to 1n the Appendices to the
TOR

6 Scope of Work

In some cases, the tasks to be carried out by the EIA team will be known wath sufficient certamnty to be specified
completely in the terms of reference In other cases, information deficiencies need to be alleviated or speciahized
field studies or modeling activities performed first to assess impacts, 1n which case the EIA study team may
asked to define particular tasks i more detail and submut this to the licensee who will arrange review and
approval Otherwise the mamn tasks would include

(a) Task 1 - Description of the Proposed Project
Provide a description of the relevant parts of the project, using maps (at appropriate scale) where
necessary, and mcluding the following information location, general layout, size, capacity, etc , pre-
construction activities, construction activities, schedule, staffing and support, facilities and services,
operation and maintenance activities, requured off-site investments, and hfe-span

(Notc 1f there are particular types of mformation appropnate in the description of the project category
ther +ould be specified here )

(b) Task 2 - Description of the Environment
Assemble evaluate and present baseline data on the relevant environmental characteristics of the study
area Include information on any changes anticipated before the project commences

(Annotate or modify the lists below to show the critical information for this project category, or that which
15 urelevant to 1t )

(1) Physical environment geology, topography, soils, cimate and meteorology, ambrent arr quality,
surface and groundwater hydrology, existing sources of air emussions, existing water pollution
discharges, and recerving water quality

(n) Buological environment flora, fauna, rare or endangered species, sensitive habitats, mcluding parks
or preserves, significant natural sites, etc, species of commercial importance, and species with
potential to become nuisances, vectors or dangerous
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(1) Socio-cultural environment (include both present and projected where appropriate) population, land
use, planned development activities, communuty structure, government services, demographucs,
employment, distribution of income, goods and services produced, recreation patterns, public health,
cultural properties, tribal peoples, and customs, aspirations and attitudes, special or umique social and
cultural aspects of the area, etc

Task 3 - Legislative and Regulatory Considerations

Describe the pertinent regulations and standards governing environmental quality, health and safety,
protection of sensitive areas, protection of endangered species, siting, land use control, etc at international,
national, regional, district, VDC and Ward levels

(The TOR should specify those that are known and require the consultant to mvestigate for others For
example 1f the project impacts on an area covered by an mternational convention this should be indicated )

Task 4 - Determination of the Potential Impacts of the Proposed Project

In this analysis, distinguish between significant positive and negative impacts, direct and mdirect impacts,
and immedate and long-term impacts Identify impacts which are unavoidable or ureversible Wherever
possible, describe impacts quantitatively, in terms of environmental costs and benefits Assign economic
values when feasible Characterize the extent and quality of available data, explaining significant
information deficiencies and any uncertamnties associated with predictions of impact If possible, give the
TOR for studies to obtamn the mussing mformation. (Identify the types of special studies hikely to be needed
for thus project category )

Task 5 - Analysis of Alternatives to the Proposed Project

Describe alternatives that were examned 1n the course of developing the proposed project and identify
other alternatives which would achieve the same objectives The concept of alternatives extends to siting,
design, technology selection, construction techmiques and phasmng, and operating and mamtenance
procedures Compare alternatives n terms of potential environmental impacts, capital and operating costs,
suitability under local conditions, and mstitutional, traming and monitormg requirements When describing
the 1mpacts, indicate which are ureversible or unavoidable and which can be mitigated To the extent
possible, quantify the costs and benefits of each alternative, incorporating the estimated costs of any
assoclated mitigating measures Include the altenative of not constructing the project, i order to
demonstrate environmental conditions without 1t

Task 6 - Development of an Environmental

Management Plan to Mitigate Adverse Impacts
Recommend feasible and cost-effective measures to prevent or reduce sigmficant negative impacts to
acceptable levels Estimate the impacts and costs of those measures, and of the stitutional and tramng
requirements to implement them Consider compensation to affected parties for impacts which canmot be
mitigated Prepare a management plan including proposed work programs, budget estimates, schedules,
staffing, and training requirements, other necessary support services to implement the mitigating measures
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Mitigation actions would typically be presented in relation to four categores as follows

Type of Action Descripfion

Avoidance and Prevention Measures to redesign or relocate facilities or planning project activities
(scheduling alternative construction methods etc ) to avoid potentially
significant adverse effects and for prevention adoption of health programs
public awareness, etc

Mitigation Measures to reverse adverse impacts to accepted levels
Compensation Measures to compensate for unavoidable adverse impacts which generally refer

to monetary compensation for direct loss of property and income generating
assets (eg rehabilitate displaced settlements compensate affected persons
temporary and permanent property, land)

Residual Impacts Proposal and possible adoption of actions to further alleviate what are otherwise

acceptable Impacts (eg 1mpacts that have already been mitigated to meet
standards)

Task 7 - Identification of Institutional Needs to Implement

Environmental Assessment Recommendations

Review the authority and capability of institutions at local, regional, and national levels and recommend
steps to strengthen or expand them so that the management and monitoring plans in the environmental
assessment can be implemented The recommendations may extend to new laws and regulations, new

agencies or agency functions, mnter-sectoral arrangements, management procedures and traiming, staffing,
operation and mamtenance trammmng, budgeting, and financial support

The TOR can be spectfic as to what 1s required for recommendations at the local, district and/or regional
levels

Task 8 - Development of a Monitoring Plan

Prepare a detailed plan to monitor the implementation of mitigating measures and the impacts of the project
during construction and operation Include in the plan an estimate of capital and operating costs and a
description of other inputs (such as traming and wnstitutional strengthening) needed to carry 1t out

Task 9 - Assist in Inter-Agency Coordination and Public/NGO Participation
Assist 1n coordinating the environmental assessment with other government agencies, in obtaimng the

views of local NGO's and affected groups, and in keeping records of meetings and other activities,
communications, and comments and their disposition

(The TOR should specify the types of activities, ¢ g , interagency scoping session, environmental briefings
for project staff and mteragency commuttees, support to environmental advisory panels, public forum

Report and Deliverables

The environmental assessment report should be concise and hmuted to significant environmental 1ssues
The mam text should focus on findings, conclusions and recommended actions, supported by summaries
of the data collected and citations for any references used n interpreting those data Detailed or
uninterpreted data are not appropriate n the mam text and should be presented 1n appendixes or a separate
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volume Unpubhished documents used n the assessment may not be readily available and should also be
assembled in an appendix Organize the environmental assessment report according to the outline below
Executive Summary

Policy, Legal and Admimstrative Framework

Description of the Proposed Project

Description of the Environment Baseline Information

Significant Environmental Impacts

Analysis of Alternatives

Environment (Mitigation) Management Plan

Environmental Management and Traming

Monttoring Plan

Auditing

Last of References

Appendixes

- Inter-Agency and Public/NGO Involvement

- List of Environmental Assessment Preparers

- Records of Inter-Agency and Public/NGO Communications

- Maps, Data and Detailed Sheets

- Field Questionnaires, Analysis results and Check hists

- Unpublished Reference Documents
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The TOR should specify the hard copy and electronic copy of all reports, appendices maps, records, etc
be provided to EDC (Verify that the EIA report will be the property of HMG not the licensee)

(k) Study Team
Environmental assessment requires mterdisciplinary analysis Identify m this paragraph which
spectalizations ought to be mcluded on the team for the particular project category This section would
indicate how long each professional would be wnvolved and which tasks they would provide mput

(1) Schedule
Specify dates for progress reviews, mterim and final reports, and other sigmficant events

(m) Other Information
Include here Iists of data sources, project background reports and studies, relevant publications, and other
items to which the consultant's attention should be directed A sample Table of Contents for the Draft EIA
report should also be mcluded in the attachments to the TOR
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