Handbook of
Environmental Impact
Assessment

VOLUME 2
ENVIRONMENTAL IMPACT ASSESSMENT
IN PRACTICE:

IMPACT AND LIMITATIONS

EDITED BY

JUDITH PETTS

Centre for Environmental Research and Training
The University of Birmingham
{Formerly: Centre for Hazard and Risk Management
Loughborough University)

b

Blackwell
Science




COPY

Cop

© 1999 by
Blackwell Science Ltd
Editorial Offices:
Osney Mead, Oxford OX2 QEL
25 John Street, London WCIN 2BL
23 Ainslie Place, Edinburgh EH3 6A]
350 Main Street, Malden
MA 02148 5018, USA
54 University Street, Carlton
Victoria 3053, Australia
10, rue Casimir Delavigne
75006 Paris, France

Other Editorial Offices:

Blackwell Wissenschafts-Verlag
GmbH

Kurfiirstendamm 57

10707 Berlin, Germany

Blackwell Science KK

MG Kodenmacho Building
7-10 Kodenmacho Nihombashi
Chuo-ku, Tokyo 104, Japan

First published 1999

Set by Excel Typesetters Co.,
Hong Kong

Printed and bound in Great Britain
by MPG Books Ltd, Bodmin,
Cornwall

The Blackwell Science logo isa
trade mark of Blackwell Science Ltd,
registered at the United Kingdom
Trade Marks Registry

cer

The right of the Authors to be
identified as the Authors of this Work
has been asserted in accordance
with the Copyright, Designs and
Patents Act 1988.

All rights reserved. No part of this
publication may be reproduced,
stored in a retrieval system, or
transmitted, in any form or by any
means, electronic, mechanieal,
photocopying, recording or
otherwise, except as permitted by
the UK Copyright, Designs and
Patents Act 1988, without the prior
permission of the copyright owner.

A catalogue record for this title
is available from the British Library

ISBN 0-632-04772-0 [vol. 1}
0-632-04771-2 (vol. 2}
0-632-04773-9 {set)

Library of Congress
Cataloging-in-publication Data

Handbook of environmental impact
assessment / edited by Judith
Petts.

p. cm.

Includes index.

ISBN 0-632-04772-0 {vol. 1}.

—ISBN 0-632-04771-2 (vol. 2)

1. Environmental risk
assessment—Handbooks, .
manuals, etc. 2. Environmental
management —Handbooks,
manuals, etc. 1. Petts, Judith.
GEL45.H35 1999
333.714—dc21 98-34000

cIp

DISTRIBUTORS

Marston Book Services Ltd

PO Box 269

Abingdon, Oxon OX14 4YN

{Orders: Tel: 01235 465500
Fax: 01235 465555)

USA

Blackwell Science, Inc.

Commerce Place

350 Main Street

Malden, MA 02148 5018

{Orders: Tel: 800759 6102

781388 8250

Fax: 781 388 8255)

Canada
Login Brothers Book Company
324 Saulteaux Crescent
Winnipeg, Manitoba R3] 3T2
{Orders: Tel: 204 837 2987)

Australia
Blackwell Science Pty Ltd
54 University Street
Carlton, Victoria 3053
{Orders: Tel: 39347 0300
Fax: 3 9347 5001)

For further information on
Blackwell Science, visit our website
www.blackwell-science.com




Contents

List of Contributors, ix

Preface, xi

Part 1: Quality and Effectiveness, 1

Introduction to Environmental Impact
Assessment in Practice: Fulfilled
Potential or Wasted Opportunity?, 3
Judith Petts

1.1 Diffusion and internationalization, 3

1.2 Measuring effectiveness, 5

1.3 Experience and practice, 6

1.4 Conclusions: fulfilment or wasted
opportunity?, 8

Comparative Evaluation of
Environmental Impact Assessment
Systems, 10

Christopher Wood

1.1 Introduction, 10

1.2 Trends in environmental impact assessment
practice, 12

The environmental impact assessment

12
[o8]

systems, 12

2.4 System evaluation criteria, 13

1.5 Performance of the environmental impacy
assessment systems, 20

2.6 Performance of the environmental impact
assessment systems against each criterion,
24

2.7 Conclusions: improving the effectiveness of
environmental impact assessment, 31

Capacity Building, 35
Brian D. Clark

31 Introduction, 35

3.2 Capacity building and capacity
development, 35

3.3 Capacity development and training, 37

3.4 Constraints on training, 38

3.5 Environmental impact assessment
training: needs and demand in a climate of
change, 38

3.6  Training provision, 39

3.7 Target groups’ training requirements, 43

3.8 Types of training, 43

3.9 The content of training programmes and
related issues, 46

3.10 Training of developing country personnel
in developed countries, 47

3.11 Environmental impact assessment
networks, 47

3.12 Monitoring the effectiveness of capacity
development, 50

3.13 Partnerships and sustainability, 51

3.14 Conclusions, 53

Quality and Quality Control in
Environmental Impact Assessment,
55

Karl Fuller

4.1 Introduction, 55

4.2 Dimensions of quality, 55

4.3 Quality assurance in environmental impact
assessment —the review, 56

4.4 Quality control using other systemic
approaches, 66

4.5 Quality assurance in environmental impact
assessment ~foundation measures, 69

4.6 Conclusions, 73

Appendix 1

Institute of environmental assessment review

criteria, 74




Contents

The Netherlands environmental impact
assessment commission operational criteria, 77
Checklist for evaluating New Zealand reports, 77

Appendix 2
Checklist for review of environmental assessment
process effectiveness, 78

Part 2: Environmental Impact
Assessment at the International Level,
83

The Convention on Environmental
Impact Assessment in a Transboundary
Context, 85

Wiek Schrage

5.1 Introduction, 85

5.2 Definitions, 87

5.3 Field of application, 88

5.4 Procedure, 90

5.5 Public participation, 94

5.6 Effect on international law, 95
5.7 Interim implementation, 95
5.8 Conclusions, 96

"

Environmental Impact Assessment and
Multilateral Financial Institutions, 98
William V. Kennedy

6.1 Introduction, 98

6.2 The purpose of environmental impact
assessment requirements and procedures,
98

6.3 Screening, 106

6.4 The project cycle, 109

6.5 Public consultation, 114

6.6 Experience, 115

6.7 Quality, 118

6.8 Effectiveness, 118

6.9 Conclusions, 119 |

Part 3: International Experience, 121

Environmental Impact Assessment in
Central and Eastern Europe, 123
Urszula A. Rzeszot

7.1 Introduction, 123

7.2 Characteristics of the region, 123

7.3 Background to environmental impact
assessment legislation, 125

7.4 Environmental impact assessment practice,
129

7.5 Strategic environmental assessment, 137

7.6 Training, networking and exchange of
information, 138

7.7 Conclusions, 139

Environmental Impact Assessment in
East Asia, 143
Clive Briffett

8.1 Introduction, 143

8.2 Characteristics of the region, 144

8.3 Status of environmental impact
assessment, 144

8.4 Environmental impact assessment
legislation, 144

8.5 Environmental impact assessment practice,
147

8.6 HongKong, 148

8.7 Japan, 149

8.8 Singapore, 151

8.9 Brunei Darussalam, 152

8.10 Malaysia, 153

8.11 Thailand, 154

8.12 Indonesia, 155

8.13 Philippines, 155

8.14 Problems in implementing environmental
impact assessment, 156

8.15 Environmental impact assessment
procedures, 160

8.16 Conclusions, 163

Environmental Impact Assessment in
Africa, 168
John O. Kakonge

9.1 Introduction, 168

9.2 Characteristics of the region, 168

9.3 Evolution of environmental impact
assessment in Africa, 170

9.4 Reasons why environmental impact
assessment has not been institutionalized
in Africa, 172

9.5 The conduct of environmental impact
assessment in African countries, 173

9.6 Donor agencies and environmental impact
assessment, 175

9.7 Lessons to be learned from case studies,
176




10

11

Contents

9.8 Institutional framework, 179
9.9 Regional cooperation, 180
9.10 Conclusions, 181

Environmental Impact Assessment in
South and Central America, 183
Elizabeth Brito & lara Verocai

10.1 Introduction, 183

10.2 Overview of the region, 183

10.3 Evolution of environmental impact
assessment, 185

10.4 Current status of environmental impact
assessment, 188

10.5 Environmental impact assessment
procedures, 191

10.6 Case study —Bolivia, 195

10.7 Case study ~-Chile, 197

10.8 Conclusions, 200

Environmental Impact Assessment in
North America, 203
Ray Clark & Debra Richards

11.1 Introduction, 203

11.2 Background, 203

11.3 Defining the boundaries of an
environmental impact assessment, 208

11.4 Scoping, 211

11.5 Alternatives, 212

11.6  Environmental effects, 214

11.7 Public participation, 216

11.8 Interagency review, 218

11.9 Monitoring, 218

11.10 Response to findings —adaptive
management, 219

11.11 Local and regional environmental impact
assessment, 219

11.12 Interdisciplinary place-based approach to
decision-making, 220

11.13 Interagency and environmen}al impact
assessment interjurisdictional
coordination, 220

11.14 Strategic planning, 221

11.15 Summary, 221

Environmental Impact Assessment in
the European Union, 223
Alan]. Bond & Peter Wathern

12.1 Introduction, 223
12.2 Overview, 22

13

14

15

vii

12.3 Constraints on environmental impact
assessment in the European Union, 225

12.4 The 1985 Environmental Impact
Assessment Directive, 227

12.5 Environmental impact assessment practice
in the European Union, 231

12.6 Future developments, 243

12.7 Conclusions, 245

Part 4: Sectoral Experience, 249

Policy Environmental Assessment, 251
John Bailey & Jennifer E. Dixon

13.1 Introduction, 251

13.2 Policy environmental assessment: terms,
concepts and principles, 253

13.3 The emergence of policy environmental
assessment, 254

13.4 Policy environmental assessment:
procedures, 258

13.5 Policy environmental assessment:
methods, 263

13.6 Conclusions, 269

Environmental Impact Assessment of
Land-use Plans: Experience under the
National Environmental Policy Act and
the California Environmental Quality
Act, 273

Ronald Bass e Albert Herson

14.1 Introduction, 273

14.2 National Environmental Policy Act and
Federal land-use planning, 273

14.3 Procedures and typical methodologies, 275

14.4 Environmental impact assessment of plans
at the state level, 282

14.5 Conclusions, 298

Environmental Impact Assessment and
Waste Management, 300
Gev Eduljee

15.1 Introduction, 300

15.2 Waste management options and impacts,
301

15.3 Strategic waste management, 303

15.4 Scoping of impacts, 306

15.5 Site selection, 309

15.6 Baseline assessment, 312

15.7 Impact prediction and evaluation, 315




viii Contents

15.8 Mitigation, 317 18 Environmental Impact Assessment for
15.9 Environmental impact assessment and Mining Projects, 377

pollution control, 318 Alex Weaver & Paula Caldwell
15.10 Operation and postclosure, 321 18.1 Introduction, 377

15.11 Conclusions and future developments, 18.2

39, Life cycle and methods of mining, 379

18.3 Scoping, 389

18.4 Baseline surveys, 390

18.5 Evaluation of alternatives and site
selection, 394

16 Environmental Impact Assessment of
Road and Rail Infrastructure, 331

Ann Dom 18.6 Prediction and evaluation of impacts, 394
16.1 Introduction, 331 18.7 Mitigation of impact, 396
16.2 Impacts of road and rail infrastructure and 18.8 Monitoring and auditing, 399
use, 331 18.9 Value of environmental impact
16.3 Effects and limitations of project assessment for mining projects, 399
environmental impact assessment, 334 18.10 Conclusions, 402
16.4 Strategic environmental assessment of
transport infrastructure plans, 336 19 Environmental Impact Assessment for
16.5 Impact prediction methods and tools, 339 Water Projects, 404
16.6 Evaluation techniques, 342 Andrew Brookes
16.7 Multimodal comparisons, 342

. ) 19.1 Introduction, 404
16.8 Mitigation and compensation measures, 19.2 Types of projects, 404

344 . s . 19.3 Scoping of water projects, 406
16.9 Pub?lc gartlclpatlon, '395 ‘ 19.4 Baseline studies, 412
16.10 Institutional and political barriers, 346 195 Alternatives, 414

16.11 The necessity of sustainable transpozt 19.6 Impact prediction, 417

framewo.rks and targets, 346 19.7 Public participation in water project
16.12 Conclusions, 347 environmental impact assessment, 420
19.8 Monitoring and post-project appraisal, 420
19.9 Sustainable water resource management,
423
19.10 Conclusions, 426

17 Environmental Impact Assessment for
Energy Projects, 351
Thomas Russo

17.1 Introduction, 351

17.2 Types of energy projects, 352 Index, 431
17.3 Characteristics of energy projects, 355

17.4 Uncommon issues, 357

17.5 Examples of good practice, 369

17.6 Conclusions, 373




List of Contributors

JOHN BAILEY School of Environmental
Science, Murdoch University, Perth, WA 6150,
Australia
bailey@essunl.murdoch.edu.au

RONALD BASS jones and Stokes Associates,
78 6th Street, Ashland, Oregon 97520, USA
rthass@mind. net

ALANJ. BOND EIA Unit, Institute of
Biological Sciences, University of Wales
Aberystwyth, Aberystwyth, Ceredigion,
SY233DD, UK
alan.bond@aber.ac.uk

CLIVE BRIFFETT School of Building and Real
Estate, Faculty of Architecture, Building and Real
Estate, National University of Singapore. 10 Kent
Ridge Crescent, Singapore, 119260
bembriff@nus.edu.sg / 9419891 1@brookes.ac.uk

ELIZABETH BRITO Rua Marques, de Sao
Vicente 124, bl 3, ap. 707, Rio de Janeiro, Brazil,
CEP, 22451-040

enbrito@ibm. net
|

ANDREW BROOKES National Centre for
Risk Analysis and Options Appraisal,
Environment Agency, 11 Tothill St, London,
SWI1H 5NF, UK
andrew.brookes@en vironment-agency.gov.uk

PAULA CALDWELL Environment Canada,
351 St Joesph Blvd., 17th Floor, EAB, Hull PQ,
KIA OH3, Canada
paula.caldwell®EC.GC.CA

1X

BRIAN D. CLARK Department of Geography,
University of Aberdeen, Elphinstone Road,
Old Aberdeen, Aberdeen, AB24 3UF, UK
ge0368@abdn.ac.uk

RAY CLARK Executive Office of the President,
Council on Environmental Quality, 722 Jackson
Place, N.W., Washington DC., 20350 USA
CLARK-R@al.eop.gov

JENNIFER E. DIXON School of Resource and
Environmental Planning, Massey University, PB
11222, Palmerston North, New Zealand
J.E.Dixon@massey.ac.nz

AN N DOM Analysis and Integrated
Assessment Programme, Transport and
Environment, European Environment Agency,
Kongens Nytorv 6, DK-1050 Copenhagenk,
Denmark
ann.dom@eea.eu.int

GEV EDULJEE ERM, Eaton House, Wallbrook
Court, North Hinksey Lane, Oxford, OX2 0QS,
UK
ghe@ermuk.com

KARL FULLER Institute of Environmental
Assessment, Welton House, Limekiln Way,
Lincoln, Lincolnshire, LN2 4US, UK
ieauk@dial pipex.com

ALBERT HERSON Jones and Stokes
Associates, 2600 V Street, Sacramento,
California, 95818, USA




X List of Contributors

JOHN O. KAKONGE United Nations
Development Programme, PO Box 301, Maseru
100, Lesotho, Southern Africa
john.o.kakonge@undp.org

WILLIAMYV. KENNEDY European Bank for
Reconstruction and Development, One Exchange
Square, London, EC2A 2]N, UK
Kennedy@ebrd.com

JUDITH PETTS Centre for Environmental
Research and Training, The University of
Birmingham, Edgbaston, Birmingham, B15 2TT,
UK
j.ipetts@bham.ac.uk

DEBRA RICHARDS Environmental
Consulting, 3726 Connecticut Avenue, NW,
Washington, DC, 20008, USA
Debi_Richards@tst.tracor.com

THOMAS RUSSO Federal Energy Regulatory
Commission, 888 First Street, NE, Washington,
DC 20426, USA
trusso@yahoo.com

URSZULA A. RZESZOT Institute for
Environmental Protection, ul. Krucza 5/11, EIA"®
Division, 00-548 Warszawa, Poland
iosrzesz@plearn.edu.pl

WIEK SCHRAGE Environment and Human
Settlements Division (Office 405), UNECE, Palais
des Nations, CH-1211 Geneva 10, Switzerland
wiecher.schrage@unece.org

IARA VEROCAI Rua Cicero de Gois Monteiro,
20 ap 402, Rio de Janeiro, Brazil, CEP, 22471-240
verocai@ibm.net

PETER WATHERN EIA Unit, Institute of
Biological Sciences, University of Wales
Aberystwyth, Aberystwyth, Ceredigion,
8§Y23 3DA, UK
veg@aber.ac.uk

ALEX WEAVER Division of Water,
Environment and Forestry Technology, CSIR, PO
Box 320, Stellenbosch, 7599 South Africa
aweaver@csir.co.za

CHRISTOPHER WOOD EIA Centre,
Department of Planning and Landscape,
University of Manchester, Manchester, M13 9PL,
UK
chris.wood@man.ac.uk



17: Environmental Impact Assessment
for Energy Projects

THOMAS RUSSO

17.1 INTRODUCTION

Energy projects pose a number of significant chal-
lenges to the environmental impact assessment
(EIA) practitioner, despite the fact that many
assessments have been prepared over the years.
When examining previous EIAs, the challenge
for the practitioner in many cases is the difficulty
of separating the utility of the EIA approach from
controversies associated with the proposed pro-
ject. Another challenge is sorting through the
large volume of information available on all facets
of EIA, from scoping to detailed methodologies.
Indeed, the practitioner may conclude that one
only has to follow the same series of steps that
were used to prepare an adequate EIA on the
previous project in his or her country or region.
Nothing could be further from the truth. In fact,
viewing EIA of energy projects as such is simply
a 'prescription for failure’ in the long run. The
products of such EIA exercises are voluminous
and burdensome documents that confuse and
confound rather than assist decision makers,
investors and affected people.

Conducting EIA on energy projects has become
very complicated. Part of the complication arises
as a result of more educated and knowledgeable
groups of participanty who have experienced first
hand the results of poorly planned and executed
energy projects {Abacos & Ortalano 1988; IUCN
& World Bank 1997). These participants and their
increased knowledge of EIA since the late 1960s
are demanding more relevant EIAs and open and
transparent regulatory structures to evaluate
proposed energy projects and ensure sustainable
energy development. Finally, we must add the
fact that global competition and privatization of

351

the electric and natural gas industries are proceed-
ing at an unprecedented rate and that the private
sector will play an increased role in global energy
development {(Roseman & Mahorta 1996; Kerber
1997).

EIA practitioners can draw on almost 30 years
of experience in conducting EIA on energy sector
projects. The problem in relying solely on past
experience is that the world has changed dramati-
cally in the last 5 years. These changes present
new challenges to the EIA practitioner today and
in the future. For this reason, the goal of this
chapter is not merely to identify good practice,

- but to help the reader to begin to fundamentally

rethink EIA and to seriously question EIA prac-
tices. The ultimate goal of such an exercise is to
achieve dramatic improvements in analysis and
decision-making that lead to significant pro-
tection, mitigation and enhancement of environ-
mental and social resources. The chapter also
raises the need for a new and, perhaps, to some, a
radical redesign and approach to EIA and decision-
making. The author’s goal is not solely to present
a new approach. Those readers who are looking
for pragmatic approaches that have been success-
ful in preparing EIAs around the world should not
be disappointed. The chapter discusses character-
istics of energy projects, fuel cycles and regulatory
structures, as well as analysis of environmental
impacts and mitigation. All of these factors affect
what EIA approaches are appropriate in a given
situation

In the author’s opinion, there is no perfect
EIA for an energy project, despite the efforts of
some very intelligent people and organizations
who have spent large amounts of time and money
preparing institutional guidance and hundreds of
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EIAs on a variety of projects. Hence, instead of
seeking the ‘ideal EIA’, the author has identified
specific aspects from a wide variety of EIAs that
illustrate good practice. The hope is that, through
such a patchwork, the EIA practitioner will be
able to fashion an EIA process that captures the
principles outlined in Volume 1, and prepare a
good EIA that is useful for decision makers and
managers over the life of the project.

The term 'decision maker’, however, requires
some definition, since it is used very broadly in
this chapter. Certainly, individuals who have
the responsibility to authorize the project are in-
cluded in the definition. However, decision mak-
ers also include individuals and organizations
who will design and implement environmental
mitigation, as well as the project proponent and
those responsible for the construction, operation
and maintenance of the project throughout its
life. In addition, governmental organizations,
indigenous peoples, non-governmental organiza-
tions {NGOs) and lenders also are decision
makers as they will decide whether to support or
oppose the proposed project with capital and
other resources. The above definition is con-
sistent with the author’s strong belief+ that
energy projects require sufficient capital and
resources over the life of a project. Hence, the
EIA must not be forgotten once the decision on
the project has been made, but should be an 'adap-
tive’ document rather than 'final’ (Burton et al.
1981; Quintero 1997). Indeed, a good EIA should
set the stage for what needs to be accomplished to
avoid and minimize environmental and social
impacts over the life of the project [Lee &
McCourt 1997).

17.2 TYPES OF ENERGY PROJECTS

The energy projects discussed here fall into two
general categories: electrical energy, and energy
transport and storage projects. The electrical
energy projects include the familiar coal, natural
gas and biomass-fired electric generating plants,
as well as cogeneration plants. Others include
hydropower, geothermal, wind, solar and fuel
cells powered by hydrogen, natural gas or pro-
pane. Energy transport projects include elec-
tric transmission lines and natural gas and oil

Table 17.1 Sustainability and energy projects
{modified from Goodland 1993).

Best

1 Solar

2 Photovoltaics

3 Wind

4 Tidal and waves

5 Biomass {= alcohol}

6 Efficiency and conservation

7 Hydropower Potentially
8 Fuel cells sustainable
9 Geothermal

Renewable and
sustainable

10 Gas Non-renewable and
11 Coal unsustainable
12 Nuclear

Worst

pipelines, as well as liquefied natural gas (LNG]
terminals.

Goodland (1993} ranked energy projects ac-
cording to their potential impacts and sustainabil-
ity and whether they are renewable resources
(Table 17.1). While this categorization is useful to
orientate us with respect to EIA globally, there are
many variables that can change the rankings or
make them entirely irrelevant. For example,
countries in arid areas with rich sources of oil
may develop natural-gas fired combined cycle
or combustion turbine electric energy projects.
From their perspective, this might appear feasible
when the alternative may be to flare the gas at the
well site. Also, the distribution of hydropower,
wind, geothermal and biomass resource potential
is generally distributed unequally.

Another aspect of energy projects that can help
the EIA practitioner gain some insight on select-
ing alternatives and in carrying out an analysis
is the net overall electric efficiencies and heat
efficiencies of different power plant types (Fig.
17.1). Dehli {1997} points out that hydropower
projects and fuel cells are the most efficient in
converting mechanical and chemical energy,
respectively, into electrical energy. Combustion
turbines, however, are making great strides in this
area, with some technologies capable of breaking
the 60% thermal efficiency barrier (General Elec-
tric Corporation 1998},
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The quality of fuel used in coal-fired electric
energy projects can also spell the difference be-
tween severe air quality and water quality prob-
lems. For example, coal that has a high sulphur
and ash content will not only release sulphur
oxides (SO} into the atmosphere, but require
washing prior to being used in a coal plant.
Washing the coal and subsequent disposal of
the ash may contaminate other land and water
resources.

The EIA practitioner will be faced with a wide
variety of energy production systems associated
with electricity. While specific expertise in a
given technology is not imperative, a thorough
knowledge of the characteristics of the energy
systems will generally assist the EIA practi-
tioner in determining impacts and also determin-
ing whether an alternative energy system is rea-
sonable (Edison Electric Institute 1984). General
knowledge of the energy systems is imperative if

the practitioner does not have an engineering
background. An overview of the energy produc-
tion systems associated with electricity shows
how complex energy systems can be for coal
(Table 17.2). :

The EIA practitioner may think of energy pro
jects as ‘pure plays’, that is, the project produces
or transmits energy and these are the only other
benefits or opportunities. This is not the case for
every type of energy project. For example, some of
the earliest hydropower projects constructed in
the USA, Europe and Canada in the early 1900s

- began as pure play energy projects, but over the

course of more than 50 years the projects now
provide multiple benefits, such as flood control,
irrigation, water supply, fish and wildlife habitat,
cooling water for coal- and nuclear-fired energy
projects and recreational use {American Society
of Civil Engineers 1997). Other projects, like the
Glen Canyon Project on the Colorado River, were

Energy group Energy source Energy syStem

Table 17.2 Energy production
systems associated with electricity

Fossil fuel Coal

Direct coal gombustion

{modified from International
Atomic Energy Agency 1992).

Pressurized fluidized bed combustion
Atmospheric fluidized bed combustion

Coal gasification
MHD
Oil Direct oil combustion
Natural gas Gas steam boiler
Gas turbine
Fuel cell
Peat
Oil shale
Tar sands
Nuclear PWR
BWR
Candu
\ HTR
Renewables  Hydropower Run of river

Conventional storage

Pumped storage
Geothermal
Solar—photovoltaic
Solar—thermal
Wind
Biomass
Waste incineration

Central tower

Conventional binary

Harvesting energy crops

BWR, boiling-water reactor; HTR, high temperature reactor; MHD,

magnetohydrodynamics; PWR, pressurized-water reactor.
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constructed to provide irrigation benefits. The
revenues from sale of hydroelectric power genera-
tion have been used to pay for these irrigation
benefits (Palmer 1997). Cogeneration projects
will also be encountered and should be viewed as
viable alternatives when electric energy and LNG
terminal projects are being contemplated for
industrial users. Cogeneration projects use steam
or hot water, the byproducts of an industrial
process to produce electricity. Some energy pro-
jects are multipurpose from conception, but
others may become multipurpose over time.
While this complicates EIA for both practitioner
and decision makers, it also challenges the
analyst to develop mitigation programmes that
increase benefits to participants that may arise
over the life of projects.

Electric transmission line and natural gas/oil
pipeline projects are not only distinguishable by
the fundamental differences in the physics of
electricity and natural gas/oil, but by the conduits
that transmit them. For the most part, natural
gas will flow from point A to point B with few
problems associated with back flow or loop flows.
The flow of electricity is similar in a linear
system, but things change rapidly in an intercon-
nected system. The electricity transmitted from a
hypothetical power plant is indistinguishable
from the electricity generated by other power
plants. In other words, we do not have any idea
where the power produced from our hypothetical
power plant will end up (Pierce 1994). The rele-
vance of the latter may not seem obvious at first
glance, but is very important in defining what
constitutes the proposed energy project. For
example, if a geothermal project is being proposed
and electric power will be transmitted into an
existing 700km long interconnected transmis-
sion system, should the EIA practitioner analyse
the 700km transthission line or a portion of the

*

line? This question is addressed in greater detail

in Section 17.4.5.

17.3 CHARACTERISTICS OF
ENERGY PROJECTS

EIA practitioners need to focus on the complete
life cycle of the energy facilities they are evaluat-
ing and specifically address strategically the fuel
cycle associated with a proposed facility. Despite
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the different kinds of energy projects that the EIA
practitioner will face, there are generally a num-
ber of characteristics that are common to all. As
illustrated in Figs 17.2-17.4, these characteristics

Coal
mining

Coal
preparation

Coal
transport

Plant
construction

Power plant
operation

Dismantling

Waste
management

Fig. 17.2 The coal fuel cycle (based on International
Atomic Energy Commission 1992).

Gas drilling
and extraction

Gas processing
and storage

Gas
transportation

Plant
construction

Power plant
operation

Dismantling

Fig. 17.3 The gas fuel cycle {based on International
Atomic Energy Commission 1992).
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Fabrication and transport |
of fuel cell/plant Power p]ant Dismantling ‘d
: operation :
construction
(@
Fabrication and transport
of panels and plant Pgw;;zlg:t Dismantling
construction p Fig. 17.4 The (a) photovoltaic and
{b) solar {thermal) fuel cycle (based
(b) on: International Atomic Energy
Agency 1992). .

Table 17.3 Daily fuel use and emissions from typical 450 MW power station [source: Serchuk & Means 1997).

Fuel Energy Solid Waste SO, NO, CO,

used efficiency waste heat emitted emitted emitted

(t) (%) (t) (GWh) (t) {t) (t)
Conventional coal 3657.6 38.0 457.2 17 76.2 10.2-35.6 9144.0
Coal with 90% FGD 3708.4 37.5 5994 17 8.1 10.2-35.6 9245.6
Conventional oil 2286.0 39.0 1.0 17 172.7 7.1-152 7620.0
Oil with 90% FGD 2316.5 38.5 304.8 17 17.3 7.1-152 7721.6 <LE
Conventional gas 2133.6 40.0 0.0 16 0.0 3.0-15.2 6096.0 e |
Combined cycle gas 1778.0 48.0 0.0 13 0.0 2.0~10.2 4572.0 B

CO,, carbon oxides; FDG, flue gas desulphurization; GWh, gigawatt hours; NO,, nitrogen oxides; SO,, sulphur oxides.

are: (i) extraction/harvesting/collection of the
fuel; (ii) preparation of the fuel; {iii) transportation
of the fuel to a power generating site or plant; (iv)
plant construction; (v) plant operation; {vi) waste
management; and (vii) decommissioning. These
characteristics should dictate the types of analy-
sis undertaken and specifically the mitigation to
reduce or eliminate project impacts. Looking at
various fuel cycles can help organize ElAs of
various energy projects, as well as illustrating
some of the important characteristics. In assess-
ing various energy project proposals the pertinent
fuel cycle should be factored into the analysis.
Failure to do so will result in a biased analysis. For
example, failure to consider the source of coal, its
extraction and transportation and associated
impacts on land and water may give the impres-
sion that the only significant impacts are on air
quality. Even a brief discussion of whether the
coal mining was deep-mine or surface would give

decision makers an idea of impacts to land and
water from the mining activities.

Another aspect of the fuel cycle that the EIA
should focus on is the fuel characteristics. For
fossil fuels, these include:
caloric value;
moisture content;
ash content;
sulphur content;
carbon content;
trace metals;
impurities;
tar content.

Knowledge of the quality of the fuel often pro-
vides additional insight into whether a higher
quality might offset costly scrubbers or additional
preparation and waste disposal activities associ-
ated with a poor quality fuel (Table 17.3). For
example, a fuel with lower caloric value might be
preferable to one with a higher sulphur content if
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SO, and acid rain were considerations. In addi-
tion, an entirely different fuel, such as natural gas,
might be substituted in one of the generating
units of the coal-fired electric project (Serchuk &
Means 1997).

Most energy projects are long-lived assets. Once
constructed, they are usually in place for at least
35 years and, for some such as hydropower pro-
jects, up to 100 years, assuming that they are
adequately designed and maintained {American
Society of Civil Engineers 1997). EIAs spend a
great deal of time and effort focusing on the
immediate construction related impacts on the
environment and human environment. Few EIAs
devote sufficient attention to the operational
aspects of the projects, let alone mitigation mea-
sures to eliminate or reduce operational impacts.
This is a great oversight given the fact that
few countries have strong programmes to revisit
energy projects periodically to ensure that their
operations are conforming to current standards of
environmental quality or the public interest. Coal
plants and gas fired combustion turbines gener-
ally have a life expectancy of about 25-35 years,
while hydropower projects generally can operate
for at least 50 years or longer. Some hydropower
projects in the USA have been operating for
at least 75 years or more. Generally, at the end
of their life cycles, most energy plants are either
refurbished using the same fuel or with a fuel that
has economic and/or environmental advantages.
The same is true for hydropower projects, which,
generally at the end of the first 50 years, have
little or no debt service. Advances, which in-
clude computerized operating systems, increased
efficiency and lower operating costs of new coal,
gas and hydropower turbines and generators,
ensure that most energy projects undergo refur-
bishment and substantial life extensions.

17.4 UNCOMMON ISSUES

The relevant issues associated with analysing the
environmental impacts of energy projects can
be divided into several categories: (i) regulatory
structures; (i) environmental and mitigation/
enhancement analysis; (iii) implementation and
compliance; (iv) project proposal definition; and
{v] decommissioning. As will be apparent from

the following discussion, there is considerable
overlap between these categories. In keeping with
the other chapters in this Part of the Handbook,
these issues are discussed under the above cate-
gories and then areas of good practice in relation
to site selection, scoping, baseline surveys, predi-
cation, evaluation, mitigation, monitoring and
auditing are addressed.

17.4.1 Regulatory structures

Churchill {1992) and Russo (1994, 1995) advocate
the need for a dispute resolution mechanism to
deal with safety, health and environmental issues.
Such a mechanism is needed irrespective of the
kinds of environmental and energy laws and regu-
lations in a country. The need for a dispute resolu-
tion mechanism in the form of an independent
regulatory body, decision makers or a quasi-
judicial body and the role of EIA are important
considerations as projects become more complex
and affect environmental and human resources
{Hoecker 1992). Some projects, by their very
nature, however, if sited properly can easily avoid
or satisfactorily mitigate adverse environmental

. and social impacts. Energy transport and storage

projects like natural gas and oil pipeline projects,
as well as LNG terminals, fall into this category.
However, in the case of large hydropower pro-
jects, the need for dispute resolution mechanisms
increases exponentially.

All energy projects will be conceived, sited,
analysed, constructed and operated according to a
regulatory triad, based on politics, law and the
market {Fig. 17.5). In countries like the USA, the
regulatory scheme relies ultimately on rule of law
or regulation. Disagreements over the adequacy of
an EIA or procedural aspect of a siting process are
ultimately decided by a government regulatory
agency or the courts. Most of the energy projects
developed in the USA, Canada and other western
countries fall into this type of regulatory scheme
either at the national or provincial/state level.
Energy pipeline projects are usually conceived and
processed rapidly with little or no problem.
Hydropower projects and electric transmission
line projects take much longer to site or authorize.

Many of the developing countries tend toward
the right-hand side of the triad shown in Fig. 17.5,
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The law

Representation

Mediation

Market
transactions

where politics is an important feature. Most of
these energy projects are developed and operated
by national governments or special ministries.

Traditionally, energy and power ministries have

had a great deal of political power, since electrie-
ity was, and still is, used as a social instrument.
For example, electric power or water resources are
made available at below market rates, etc. In this
regulatory arena, influence, rather than facts or
information, usually dictates the outcome (Fig.
17.5). Few countries, except for the UK and New
Zealand, have embraced a regulatory structure
that relies on the market. However, the USA,
Canada and many other countries are beginning
to privatize their electric and energy industries
and promote competition through non-
discriminatory open access to transmission
systems and transparent energy tariffs on a real-
time basis. Competition is also being enhanced by
separating generating assets from transmission
and distribution lines so that consumers know
the relevant costs of each service.

The regulatory triad and the presence, absence
and performance of the specific regulatory struc-
tures play a significant role in influencing how
projects are conceived by developers and analysed
in an EIA. The structure dictates to a large extent
whether the EIA is just a 'paper’ exercise or a

Voice and Fig. 17.5 The regulatory triad (based
cooperation  on Churchill 1992).

document that will serve as a basis for sound
decisions regarding project proposals and ulti-
mately design, construction and operation. In a
sense, the type of regulatory system in a country
or region can prevent the open and transparent
EIA and siting process that is desired. In reality,
the project proponent or lead government min-
istry who prepares the EIA is a natural adversary
of other participants, such as international and
national environmental NGOs, indigenous
peoples and other governmental organizations
within a given country. This tension between
participants is reflected in how the various groups
align themselves in the regulatory triad (Fig. 17.6).

As more countries rely on the private sector
to commercialize and finance energy projects, the
length of time taken for the siting process and
preparation of EIAs has become more important.
Extensive delays in the overall process and per-
ceived risks can cause shifts in capital away from
certain classes of energy projects (Russo & von
Stackelberg 1994). The best example of these
phenomena is hydroelectric projects, whether
they are small or mega-projects. The high risk and
extensive time needed to site and prepare the EIAs
of such hydro projects have shifted capital to
non-renewable fossil-fuelled electric plants,
which take much less time to site and are less

e Lo st SRS
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Fig. 17.6 How energy project
participants normally align
themselves in the regulatory

Lender

Law

Regulator

NGOs

Public

Ministries

Developers

triad. NGOs, non-governmental

organizations. The market

controversial. The unfortunate fact here is that
developers are willing to cope with the risks and
uncertainty of higher future fuel prices rather
than deal with the higher risks and controversy
associated with environmental issues associated
with hydro projects.

The extensive delays in siting large, complex
projects are usually a result of the lack of, or
an overly burdensome, dispute resolution mecha-
nism in place for specific classes of energy pro-
jects. In the former case, the project proponents
and participants are left to wage a ‘war of words’
with each other and wield political influence as a
means of affecting outcomes. In the latter, the
regulatory body may be too preoccupied with
process and creating a record. Hence, because the
regulatory body is risk adverse, the process
becomes expensive and produces untimely deci-
sions. Time is of critical importance to EIA also.
When there are extensive delays in the prepara-
tion of the EIA, comments and recommendations
from participants can grow stale, new laws or
regulations may be developed, or the EIA team
may not be able to stay together for the duration
of a long siting process fraught with controversy.
Senecal (1997) alluded to the psychological stress
on EIA practitioners who were analysing the
Three Gorges Hydroelectric Project in the
People’s Republic of China. He also indicated that

Politics

the increasing demands for information made by
project opponents were unrealistic and generally
beyond the capabilities of the analysts. In such
cases, the demands for scrutiny of every aspect of
a project, no matter how insignificant, can affect
the quality of the overall analysis and impede the
development and implementation of necessary
mitigation if such a project is authorized.

In terms of the regulatory triad, one might con-
clude that all one has to do is to move the de-
velopers and participants to the middle of the
regulatory triad (Fig. 17.7). Whilst this is correct
in general for certain types of projects, it does
not mean that there should be a ‘one size fits all’
process for all types of energy projects. A com-
parison by the Federal Energy Regulatory
Commission (FERC]) (1994] of the regulation and
siting of private sector sponsored natural gas
pipelines and hydropower projects illustrates this
point.

The most complex natural gas pipelines pro-
posed in the USA are several hundred kilometres
long. These pipelines cross state boundaries and
multiple jurisdictions. Yet the siting process and
preparation of an EIA take little more than one
year to complete. In contrast, hydroelectric pro-
jects, irrespective of their size, take at least three
times as long, even when the project is being
relicensed or reauthorized. Here, the FERC is the
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Law
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developers,
agencies and other
participants

Fig. 17.7 Anoptimum alignment
of energy project participants in
the regulatory triad. NGOs, non-

The market

dispute resolution mechanism discussed above,
so0 in general this does not account for the large
differences in the siting and EIA processes. These
differences are caused by the inherent nature of
gas pipeline projects and hydropower profects,
the regulations governing each, the efficiency of
the regulatory process and the behaviour of the
natural gas and hydropower industries. In both
cases, FERC always seeks to avoid and mitigate
environmental impacts. However, in the case of a
gas pipeline, it is much easier. The EIA analyst
can change the route of the pipeline to avoid a sen-
sitive environmental area. Specifically, pipelines
can avoid an adverse impact by going around it,
under it or above it. At the same time, the eco-
nomic viability of the pipeline project is seldom
jeopardized by route changes or the above mitiga-
tion measures to parts of the route. This is not the
case with hydropower projects. These projects
follow the river and, while there are many miti-
gation options available, it is not as easy to avoid
impacts and still maintain the viability of the
project. Thus, gas pipeline projects may not
require the same regulatory process as hydro-
power projects, although both types of projects
benefit from moving toward the centre of the
regulatory triad.

Politics  governmental organizations.

17.4.2 Collaborative environmental assessments
and teams

In the case of hydropower and other types of
complex and controversial energy projects, what
is essentially needed is to move all the partici-
pants to the middle of the regulatory triad and to
form a collaborative or cooperative team. Gener-
ally, the more complex and larger the project, or
the greater the number of projects proposed in a
region or country, the greater the need to form
such a team. The team would ultimately prepare
an EIA for decision makers and share responsibil-
ity for the design and mitigation needed to avoid
and mitigate significant adverse effects on the
human environment. Ideally, the team would
prepare an EIA for a proposed project that could be
supported by all or a majority of the participants.
This EIA is termed a collaborative or cooperative
environmental assessment (COEA).

The formation of a team and preparation of a
COEA is the antithesis of a traditional project
cycle. Under the latter, the project proponent pre-
pares the EIA and the numbers of participants
increase over time as the EIA is finalized and
submitted for approval to a regulatory or funding
body. Just the opposite usually occurs with the
formation of a COEA team and, in some cases,
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Fig. 17.8 A comparison of public
participation over time with a

traditional preparation of EIA

and cooperative environmental 0
assessment. COEA, cooperative
environmental assessment.

smaller numbers of participants are involved,
because NGOs and the public have greater con-
fidence that issues will be satisfactorily ad-
dressed prior to submission for approval and/or
funding.

A COEA is a reflection of the reality of sharing
power and decision-making authority with par-
ticipants. Such a process also imposes obligations
on NGOs and indigenous people to pool resources
and work towards solutions rather than to create
impediments to the siting process. In some cir-
cumstances, proponents fund participation of
NGOs and indigenous people as well. Without
such commitments by project proponents and
a majority of participants, the likelihood of a
successful COEA is low. Such a process requires
some degree of structure, which is provided by
a third-party facilitator or regulatory body to
oversee and to make certain that information is
shared, that participants are allowed to explore
non-traditional options with respect to mitiga-
tion and siting alternatives and that participants
live up to their obligations. The regulator’s or
third-party facilitator’s major duty is to serve
as an information resource, bring an overview of
successful mitigation strategies and creativity to
the table and gain the commitment to ensure that
the mitigation agreed to will be carried out as
promised {Russo 1994; Russo & von Stackelberg
1994; Silliman & Russo 1997). Hence, the regula-
tor or third-party facilitator must bring a great

- Team and COEA
D Traditional

deal of ‘people’ and negotiating skills to the
process. Because the goal of a COEA is to ensure
that projects are sustainable and environmentally
acceptable, the project proponent and participants
may also wish to legitimize any agreements
and conditions {New England Power Company
1997). These agreements or conditions would be
reflected and evaluated in the COEA and made a
part of the financial package and national or
regional permit authorizing the project.

The critical difference between a COEA and an
EIA prepared under a traditional siting process
is that, under the former, the design is very pre-
liminary and the proponent and participants are
left to design the preferred project that should be
developed (Fig. 17.8). Hence, a great deal of work
goes into the COEA prior to formally filing it with
the government entity and/or international
lenders for approval. Once filed, the decision
makers ensure that the proposal meets their
respective requirements and that the financing is
adequate to implement all aspects of the project,
especially the mitigation measures and com-
pliance features.

Giffen (1997) and Burkhart et al. (1997) pro-
vide a good explanation of the dynamics of
collaborative arrangements as a means of resolv-
ing disputes and the preparation of COEAs for
hydropower projects. Recently, the US FERC
finalized regulations that promote the establish-
ment of collaborative/cooperative teams and the

N o e, s
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preparation of COEAs (Federal Energy Regulatory
Commission 1997b). There are about 30 COEAs
being prepared by FERC hydropower licensees
and other participants in the USA. Most of the
COEAs are on hydropower projects that are being
relicensed or reauthorized and which have been
operating for a period between 30 and 50 years.
The largest of such projects is the relicensing of
the St Lawrence-Franklin Delano Roosevelt
Project on the St Lawrence River, which consti-
tutes the international border between the USA
and Canada. A cooperative team, consisting of
the project operator and 43 organizations, has pre-
pared a scoping document which outlines what
resources should be analysed in an EIA (Federal
Energy Regulatory Commission and New York
Department of Environmental Conservation
1997).

The success, and growing acceptance, of
COEAs in the USA is due to a significant shift by
participants toward the middle of the regulatory
triad and away from the notion of the courts
and administrative, trial type hearings as a
means of resolving disputes. Market forces are
also influencing COEAs as deregulation, and
increased competition in, the electric industry
accelerates. FERC's policy of encouraging settle-
ments and discussions between environmental
NGOs and the hydropower proponents has also
borne results. In fact the relationship between
FERC and its harshest critics, the Hydropower
Relicensing Reform Coalition, consisting of
American Rivers, the Audubon Society, Conser-
vation Law Foundation, Trout Unlimited and
others, has been improving as a result of FERC’s
encouragement and support of collaborative
and cooperative processes. These changes have
required fundamental changes in the behaviour of
FERC, the hydropower industry and environmen-
tal NGOs from their traditional ways of doing
business.

In the international arena, it also appears that
there is finally some promising movement toward
the centre of the regulatory triad on siting large
dams. At a conference in Gland, Switzerland, in
early April 1997, the World Conservation Union
(TUCN] and the World Bank Group invited a
diverse group of participants from around the
world to explore whether they could work

together in secking resolution of highly contro-
versial issues associated with large dams. To the
surprise of the 37 workshop participants, who rep-
resented large dam construction and equipment
companies, the private sector, consultants, en-
vironmental NGOs, indigenous people, govern-
ment and international lenders, a consensus was
made on how to proceed and on the breadth of
issues to be investigated (ITUCN & World Bank
1997). As a result, the participants agreed to form
a World Commission on Large Dams to inves-
tigate experience and if and how large dams
can contribute to sustainable development. These
developments are a necessary prelude to
COEAs and will have a beneficial impact on all
hydropower projects, not only large dams.

17.4.3 Environmental and mitigation analysis

ElAs in the developed countries have historically
gone to great lengths in analysing environmental
impacts. Besides becoming encyclopaedic and
taking too long to prepare, EIAs and associated
methodologies are too mechanistic and, for the
most part, inappropriate for most developing
countries (Biswas 1993). Furthermore, their sheer
size and complexity are at odds with the docu-
ment needs of decision makers. If that is the case,
then one has to wonder why so much emphasis is
placed upon analysis of impacts when generic
impacts for certain kinds of energy projects are
well documented. In fact, these impacts are so
well known for certain kinds of projects that
many experts have designed criteria for avoiding
them based on international, continental and
regional bases (Ledec 1997; IUCN & World Bank
1997; Robinson et al. 1997). How is it that, with
so much known about the environmental impacts
of energy projects, so little effort is applied to
analysing and outlining detailed mitigation mea-
sures, that are necessary to avoid or reduce
adverse impacts? This is especially relevant given
the fact that: (i) we have nearly 30 years of experi-
ence of doing EIAs on energy projects; (ii) energy
projects are long lived assets; and (iii) the actual
evidence shows that problematic energy projects
do not have the necessary mitigation in place.
Given short timeframes and limited budgets,
EIA practitioners would be well served by shifting
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the emphasis to mitigation instead of producing
detailed impact analyses. EIA on the proposed and
now abandoned Arun HI Hydroelectric Project in
Nepal is a case in point. The EIA consisted of
volumes of impact analysis, but the information
on mitigation measures and implementation was
quite generic. Decision makers could take no
assurance from the EIA that the proposed mitiga-
tion measures would reduce or eliminate the
environmental or social impacts as stated.

Irrespective of whether or not the controversial
Arun III Hydroelectric Project should have been
approved, an alternative to the voluminous EIA
and associated environmental reports would have
been the development of a very detailed environ-
mental mitigation plan for the project that would
have covered not only its construction, but its
operation for many years to come. Such a detailed
plan would include specific mitigative measures
and costs, including those for institutional streng-
thening, needed to ensure implementation and
compliance.

In Canada and the USA, the development of
environmental mitigation plans and their associ-
ated costs is becoming increasingly important.
The development of such plans is in many cases
the major ingredient in obtaining project approval
and convincing participants that impacts will
be reasonably dealt with. The greater reliance
on environmental mitigation plans is part of a
greater movement away from pure analysis or the
notion of producing good paper. An example
dealing with a large thermal power plant illus-
trates the point presented by Ahmad (1997).

The challenge to the EIA practitioner may be in
selecting from amongst multiple mitigation mea-
sures with various costs. Of course, the relative
importance and magnitude of the environmental
and social resources will be a factor, together with
the effectiveness of the measures and whether
they can be implemented. As documented by
Ahmad (1997), IUCN recommended a passive
and much more cost-effective mitigation strategy
for a coal-fired electric generating project in Pak-
istan., JUCN recognized that the willingness of
the project proponent to accept certain measures
was dictated by cost and also the institutional
capacity of the Water and Power Development
Authority (WAPDA) to implement and maintain

mitigation measures. Given the facts and the
emphasis of most developing country power op-
erators to deal with power-related issues, there
was greater likelihood that the scrubbers might
not have been maintained properly and environ-
mental conditions would have worsened over the
life of the project. The selection of natural gasora
cleaner fuel was a better alternative.

In the USA, protection of fish migrating down-
stream of hydropower projects is commonplace.
Hence, screening turbine intakes, spilling water
and diverting fish to outlet structures are all
typical fishery mitigation measures. Whilst
screening intakes may seem appropriate at first
sight, river systems with large quantities of
organic matter may clog the screens. This may
cause greater rates of impingement of fish on the
screens if they are not cleaned adequately. Cada et
al. (1997) have recognized the need for better mea-
sures to protect fish and are working on the design
of a fish-friendly turbine, in which the survival of
fish is enhanced compared with existing designs.

The EIA practitioner may also be faced with
analysing mitigation measures that would restore
wetlands and natural habitats. Caution should be
exercised in this area unless there is a long-term
commitment to restoration and the mitigation is
well funded. Rather than attempting to restore
wetlands in the vicinity of the proposed energy
project, it might be more cost effective and
beneficial to have the developer purchase wetland
habitats and protect and manage these for the life
of the project.

17.4.4 Implementation and compliance

Currently, the controversy and long delays associ-
ated with some kinds of energy project proposals
are caused by the historically poor performance
in constructing, operating and maintaining the
projects already authorized and operating with
respect to environmental and social concerns.
One does not have to search very hard to find
an energy project that does not have all of the
required environmental and social mitigation
measures promised in the EIA. Either the mitiga-
tion measures are not implemented at all, or they
fall short of expectations because of poor perfor-
mance, non-specificity, lack of technical exper-
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tise, insufficient budget or unanticipated impacts.
Participants only have to experience this first
hand or read about poor performance elsewhere
for controversy and delays to envelop the siting
and EIA process for entire segments of the energy
sector. The relative performance of France’s and
Canada’s nuclear power programmes compared
to the poor performance of the nuclear power
industry in the USA provides a striking exam-
ple. Despite the threat of global warming and
the limited number of economically feasible
hydropower sites in the USA, the public is
reluctant to embrace nuclear power. The reason
is a lack of confidence in the regulatory process
and the ability of the regulators to protect the
public.

Internationally, there is a growing concern
about the ability, or willingness, of energy project
proponents to implement mitigation measures
having obtained approval and the loan. There does
not seem to be an effective and efficient mecha-
nism to either ensure implementation of the miti-
gation plan or compliance with it, although this
may be changing. Most electric utilities or power
ministries in developing countries have poor
institutional capacity in simply performing
the day-to-day activities that ensure a healthy
power sector organization. Asking the same orga-
nizations to implement environmental and social
mitigation programmes successfully is very prob-
lematic. Clearly, the same long-term view and
policy of strengthening the institutional capacity
of energy sector organizations has to apply to the
environmental performance. Many power sector
organizations and international energy develop-
ers have recognized the need to consider and effec-
tively deal with the environmental aspects of
their projects (Russo & von Stackelberg 1994).
Even the related irrigation agencies in some
developing countries are beginning to recognize
that investments in environmental capacity-
building are the key to managing their infrastruc-
ture projects {Dames & Moore 1996; DuBois et al.
1997).

Many countries have regulatory structure and
environmental laws to ensure that environmental
controls are adhered to. In the USA, Canada,
Europe and other developed countries, environ-
mental protection agencies enforce air quality

emission standards, water quality standards and
waste disposal. Whilst these enforcement agen-
cies deal with many of the most obvious envi-
ronmental measures, most have no experience
of dealing with relocation of people, indigenous
issues, fishery passage and protection, minimum
stream flows, cultural resources, wetlands, aes-
thetics and recreation. Whilst compliance with
air and water quality standards is relatively
straightforward, the success of other mitigation
measures and plans is not as well defined. The
responsibility for designing and implementing
mitigation measures falls on the project propo-
nent in most cases.

Ensuring that the mitigation is implemented
according to the environmental management or
mitigation plans falls on another regulatory body
in most cases, and their are wide variations from
country to country. For example, Canadian elec-
tricity regulation is at the provincial level, Scan-
dinavian countries have national and local siting
laws and regulations, whilst that in Japan is
dictated by the Ministry of Industry and Trade,
which promotes pollution control technology and
encourages the 10 major Japanese utilities to do
likewise. In Argentina, Brazil and Uruguay, there
are ad hoc regulatory systems and much is left
to the discretion of the state and federally run
power producers. In contrast, Chile has consider-
able private sector participation which is regu-
lated by the National Energy Commission
(Gilbert et al. 1996).

In the USA, specific agencies that own and
operate projects are responsible for implement-ing
mitigation measures, which are a part of the
agency budgets. The US Army Corps of Engineers
and Bureau of Reclamation operate a large number
of government-owned hydroelectric projects
which fall into this category. The Department of
Energy and the associated power administrations,
such as Bonneville Power, Western Area, Ten-
nessee Valley Authority and others, own and
operate both extensive electric transmission lines
and some hydropower and other power generat-
ing plants and bear the responsibility for imple-
menting mitigation measures. The measures
may include raptor-proofing transmission lines to
prevent electrocution of birds of prey or burying
portions of the line to avoid perceived impacts
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from electromagnetic fields and visual quality
intrusions into a view shed.

Private sector energy projects in the USA are
regulated by either the respective states or the
federal government. Fossil-fuel generating facili-
ties are regulated by the states, although federal
air emission standards usually must be complied
with. The FERC regulates all non-federal hydro-
power projects, LNG terminals and interstate
natural gas and oil pipelines (Federal Energy Regu-
latory Commission 1994; Russo & Narins 1994).
FERC has the authority by law and regulation to
condition hydropower, natural gas pipeline and
LNG terminal proposals so that they comply with
a host of national environmental protection laws.
FERC also has the power to ensure compliance
through a system of fines and penalties, issuing
orders to discontinue operations until compliance
is achieved and revoking licences and pipeline
certificates for non-compliance. In summary, one
finds that the responsibility for mitigation always
rests with the project proponent, subject to
national laws and national and regulatory bodies,
like FERC.

In the absence of well-developed legal and regu-
latory systems that can enforce mitigation or a
philosophy of self regulation, the EIA practitioner
should refocus efforts to build the needed institu-
tional capacity to implement the mitigation over
time. For large hydropower projects, such as the
2700 MW Yacyreta Project on the Parafia River in
Argentina and Paraguay, Quintero {1997) makes a
good case for institutionalizing the use of the EIA
as an adaptive management tool, to counter the
tendency to use EIAs only during the planning
phase of projects and also to address environmen-
tal and social impacts not addressed in the EIA.
Quintero (1997) and Lee and McCourt (1997) both
advocate focusing on developing and financing
an institutional strengthening package to imple-
ment an environmental management plan for
both the Yacyreta Project and Lesotho Highlands
Water Project in Africa for several years after the
project is constructed.

One critical aspect of conducting EIAs on
energy project proposals in most parts of the
world is the notion that there is only one oppor-
tunity to do so, i.e. when the project is being
proposed. In most countries, there is no legal pro-

vision to re-examine the project after a period
of time, let alone make modifications to its oper-
ating regime. In many countries, permits or
authorizations are indefinite or for the life of the
project. In the USA, FERC-licensed hydropower
projects must undergo an environmental review
before a new licence can be reauthorized and
also before changes to a project’s operation are
allowed. In a similar vein, water projects autho-
rized by the US Bureau of Reclamation are also
subject to environmental review when existing
contracts expire and prior to signing new con-
tracts. This makes sense, given the increase in
our knowledge regarding environmental impacts
and the mitigation needed to solve problems. In
Canada, Hydro Quebec has instituted a form of
environmental review and improvements when
refurbishing some of their hydroelectric pro-
jects (P. Senecal, personal communication). This
programme is entirely voluntary and is a good
example of what a conscientious energy developer
can accomplish. The EIA practitioner would be
wise to try to stage needed mitigation over a
period of the project’s life, especially after debt
service is reduced {Russo 1997).

17.4.5 The bigger picture —criteria for
defining the project

What constitutes a proposed energy project and
what to analyse in an EIA are common questions
that must be dealt with. For example, is it
appropriate to prepare an EIA of a an electric
transmission line separately in conjunction with
an EIA of a proposed electrical energy project,
such as a hydropower or fossil-fuel electric gen-
erating plant? The answer depends upon a
number of factors and is complicated by the
physics of electricity as described earlier. In the
USA, EIA practitioners at the FERC have made
distinctions between primary transmission lines
and those that are part of the interconnected
system, when evaluating proposed or existing
hydropower projects {Federal Energy Regulatory
Commission 1993). FERC defines primary trans-
mission lines as those necessary to evacuate the
electricity from the power plant to the intercon-
nected system. Therefore, if a new hydropower
project were being evaluated, the construction of
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the 2.5km of new transmission line between the
powerhouse and the existing high voltage inter-
connected system would be evaluated in the ETA
and be considered a part of the proposed project.
The interconnected system, however, would not
be evaluated. In some countries, the existing
transmission system may be highly connected
and there may be a tendency to evaluate the entire
transmission line system, especially if it has
not been subjected to an EIA before. This may
not be appropriate, except to consider the route
in the context of cumulative impacts. In other
instances, primary transmission lines are quite
long and will affect the viability of remote power
stations. In this case, the primary transmission
lines are part of the hydropower project and
should be evaluated along with any new roads
required to construct the transmission line or
generating facilities. For example, multiple small
hydro sites or a remote thermal station may be
economically constrained not so much by the
site-specific environmental and financial fea-
sibility of the proposed power plants, but by the
costs to transmit or evacuate the power to a user
or the interconnected system.

Pires et al. {1993) provide a good overview of
how extensive transmission lines in Brazil should
be examined. In situations involving very long
transmission lines, irrespective of whether they
are primary or interconnected, the line may be
a stand-alone project. In such cases, the potential
impacts of the line, together with the institu-
tional capacity to carry out an EIA, should be used
to guide the decision. If the institutional capacity
of the organization is not strong, it may be better
to analyse the transmission line as a stand-alone
project and focus the analysis on determining
the environmentally preferable route. Analysing
an extensive transmission line and associated
power plants is good EIA practice, especially in
addressing cumulative effects. The latter may be
difficult to analyse and mitigate when separate
documents are prepared on transmission line and
power plant components.

Other aspects of newly proposed energy pro-
jects have to be considered also. For example,
roads associated with the construction of the
project and other facilities, such as switch yards,
penstocks, natural gas pumping stations, etc.

Generally, an EIA should assess those activities
associated with constructing and operating en-
ergy generating facilities. Another aspect of de-
fining a project is peculiar to hydropower projects.
Most EIA practitioners will agree that a proposed
hydropower dam and associated reservoir are cer-
tainly a part of the project to be analysed. We also
have to factor in rights of way for penstocks, the
tailwater areas immediately downstream from
powerhouses and spillways and lands adjacent
to the project reservoir. Historically, some
hydropower projects in the USA have included a
significant amount of land around reservoirs in
FERC hydropower projects, while others have
not. In some cases, there may be as many as
8000-10000 acres of land associated with a
project. The inclusion of land in a project bound-
ary is a regulatory decision, as part of the land is
not subject to flooding from reservoir operations
{Russo & Narins 1994). In the USA, land included
in the project boundary has received a certain
degree of protection from other activities, such as
mining or timber harvesting, and is also managed
for fish and wildlife protection. These activities
are permitted only after receiving approval from
the FERC, which usually prepares an EIA on
larger, more complicated activities. In a sense, the
inclusion of additional land adjacent to a reservoir
has also served to ensure the integrity of the pro=
posed hydropower project, by ensuring that land
disturbing activities in the watershed do not
cause excessive erosion, sedimentation and other
adverse impacts that could jeopardize the fin-
ancial feasibility of the project {(Russo & von
Stackelberg 1994).

17.4.6 Decommissioning and
reauthorizing projects

As discussed previously, decommissioning is a
part of the life cycle of many energy projects:
Whilst, in theory, the EIA practitioner should
consider this in a newly proposed energy project;
one has to question the merits of analysing the
impacts of an event that may materialize in 35-50
years, let alone committing resources toward
such an activity. In practice, most EIAs do not
analyse such impacts or provide even a general
analysis. Some EIA analysts rely on other regula-
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tions and laws to deal with such a scenario in the
distant future. For example, in the USA, the FERC
and the Nuclear Regulatory Commission have
regulations governing the decommissioning of
natural gas pipelines, hydropower and nuclear
power projects, respectively. EIAs are usually
required before decommissioning such projects.

Decommissioning can also have various mean-
ings depending upon the type of energy project.
For example, with natural gas pipelines, it could
mean totally removing the pumping stations and
pipelines that are above ground and leaving the
underground pipelines in place. With hydropower
projects, decommissioning could mean removing
the dam and all of the associated penstocks
and transmission lines. It could also mean simply
removing the generating equipment from the
powerhouse and retaining the project dam and
associated reservoirs. The latter situation is very
prevalent on hydro projects that have been in
existence for 30-50 years and have a large number
of other activities associated with them.
For example, hydro project reservoirs may be the
source of water for irrigation, municipal and
industrial purposes as well as for fish and wildlife.
Towns and cities may develop adjacent to the
reservoir to take advantage of dependable water
supplies. Decommissioning can also take the
form of a partial breaching of a dam. Thus, over
time, riverine conditions would be established,
but at less cost.

With respect to hydropower projects and dams,
the most authoritative work on decommissioning
is by the American Society of Civil Engineers
(1997). This work was prepared by a working
group of hydropower project operators, dam safety
experts, environmental agencies and the major
environmental NGOs in the USA This work uses
a planning process that relies heavily on EIA to
determine whether or not to decommission, how
to do it and what mitigation measures are
required. Recently, the FERC used an EIA to
assess decommissioning and reauthorizing the
Edwards Dam Project at the mouth of the Ken-
nebec River in Maine. The final EIA supported
FERC's decision to totally remove the project
(Federal Energy Regulatory Commission 1997¢).

The other factor that has to be dealt with in
relation to older energy projects is reauthorization

and/or refurbishment. Reauthorization of the
project may come about as a result of regulatory
requirements, such as the expiration of a permit,
or an economic event, such as refurbishing
generating units or increasing generating or
transmission capacity to increase the life of the
project. Advances in technology which increase
efficiency, low interest rates, etc. may also make
the refurbishment advantageous.

Prior to the time that an existing permit is
about to expire or refurbishment is needed, an
energy project operator could also propose to
decommission or abandon the project. In these
cases, an EIA would analyse the impacts and miti-
gation measures to reduce or avoid impacts. If the
operator was interested in reauthorization and/or
refurbishment, the project would be subjected to
an environmental analysis on decommissioning
and consideration of how the project could be
operated differently to enhance environmental
values. The scope of the decommissioning analy-
sis is highly case specific. The key question on
decommissioning is whether or not it is voluntary
on the part of the project operator or is a rea-
sonable alternative in an analysis that examines

*whether the project should be reauthorized and, if

so, under what conditions.

The 'no action’ option should be a relevant part
of any EIA dealing with a decommissioning, reau-
thorization or refurbishment proposal. This may
seem counterintuitive at first glance, especially
with regard to decommissioning, However,
retaining some project features may result in less
environmental impact than their wholesale
removal. An energy project should also be
analysed from the perspective of its components
and as a whole. Most important, the EIA must
objectively examine environmental benefits and
adverse effects of removing as well as retaining
structures. Finally, the operation of the project
should be evaluated, especially if certain features
are retained. For example, there may be more
environmental benefits in retaining the under-
ground portions of a natural gas pipeline than the
associated erosion and impacts to water quality
involved with removing it. Hydropower projects
are a special case, because people and multiple
beneficial uses may develop within a reservoir
and its watershed over a 30-50-year period. This
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is not the case for other energy projects. For
example, a hydropower reservoir maintained and
operated in an environmentally sensitive manner
may promote benefits to fish and wildlife species
and habitats associated with the reservoir and
also benefits downstream as well. Hence, the
beneficial environmental effects of removing a
hydropower dam and restoring a river to its
natural condition may not exceed the adverse
impacts on existing beneficial uses associated
with the project reservoir. Large and deep
hydropower reservoirs are usually good sediment
traps. The chemical quality of the bottom sedi-
ments generally reflects development in the river
basin. Hence, heavy industrialization may result
in hazardous materials in the bottom sediments,
and removal of the dam may suspend and intro-
duce toxins to the downstream portions of the
watershed. There is no single answer as to
whether or not removing certain facilities is war-
ranted. Each hydropower project will be different
and possess a different set of beneficial and
adverse uses. The EIA must objectively analyse
both the beneficial and adverse effects associated
with the decommissioning proposal and the no
action alternative and its components. As with
any EIA of an energy project, the identification of
mitigation necessary to support the proposal
should be given a high priority.

17.4.7 Leveraging sustainable development

Reauthorizing energy projects may become more
common as the private sector is called upon to
construct and/or operate energy projects for
limited terms, provided by build-own-operate
{(BOO) and build-own-operate-transfer (BOOT)
schemes. Usually such schemes have terms of
25-35 years and some permits/licences for private
sector ownership of an energy project are from 30
to 50 years. Reauthorizing projects provides an
opportunity to re-evaluate an energy project’s
operation. It also allows the EIA analyst to call
attention to changes in various societies, tech-
nological advances in energy generation and
scientific advances in environmental science and
mitigation and, importantly, to promote more
sustainable energy projects. The idea of reautho-
rizing a project also recognizes the limitations of

EIA to predict impacts over extensive periods of
time and the fact that the environmental setting
after 30-50 years may be very different as a result
of the project. If energy projects are well main-
tained, life extensions are possible at considerably
lower costs. More financial resources may also
be available to fund environmental mitigation
and thus operate the project in a more environ-
mentally sustainable manner.

Russo {1997) advocated focusing attention on
existing water projects as a means of leveraging
sustainable development. This is especially rele-
vant if existing hydropower or other energy pro-
jects are subject to reauthorization or renewal and
EIA is required. The strategy is also relevant in
countries where there is no regulatory require-
ment to reauthorize energy projects. The ratio-
nale behind this approach is not to limit the EIA’s
focus to proposed ‘greenfield’ energy projects, but
to identify environmental mitigation measures
from other projects in the region or watershed
that will maximize environmental benefits
within the constraints of the environmental miti-
gation budget. This approach is particularly rele-
vant when the project operator owns multiple
energy projects in a region or watershed, or
water rights and natural resource concessions. For
example, under normal circumstances an EIA
practitioner’s analysis may include what type of
scrubber is required to reduce nitrogen oxide
{NO,) and SO, emissions in a new coal-fired plant,
whilst ignoring two other older coal-fired facili-
ties in the same airshed owned by the company
that have no scrubbers at all. In this situation, the
EIA might focus on least-cost environmental
mitigation that will provide the greatest environ-
mental benefits to the entire airshed. All things
being equal, this might include requiring mini-
mally acceptable scrubbers on all three coal
plants, rather than a state-of-the-art scrubber on
the newest project, or substituting more environ-
mentally friendly fuels on some or all of the exist-
ing and new coal-fired electrical generating units.

Existing hydropower projects offer an extraordi-
nary sustainable development opportunity when
examined in the context of a regulatory structure
that requires reauthorization or refurbishment, as
well as in the absence of such a structure. Many of
the older hydro projects have altered watersheds
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significantly since they control downstream flow
releases. These older projects are operated as a
system with other hydropower projects in the
watershed. Because of their relative age, many
of these projects also have little or no debt after
30-50 years of operation. This fact, together with
their ability to regulate whole or significant
portions of river systems, makes them ideal
candidates to effect mitigation that can produce
significant environmental benefits. When such
projects are examined in conjunction with other
similar projects on the same river or river basin,
the opportunities for identifying least cost envi-
ronmental mitigation increase dramatically. This
is because the universe of possibilities has gone
beyond just a single project and the river basin and
its environmental resources have become the unit
of analysis. An example will illustrate the point.
In the USA, 11 hydropower projects were subject
to reauthorization and EIA. These projects were
located in three distinct river basins and each
project was characterized as a peaking project
or base-load plant. By examining all 11 projects
across the three river basins together, participants
were able to identify parts of the river systems and
projects that were very valuable from a power
standpoint and those other projects where mitiga-
tion would do the most good and benefit environ-
mental resources. As aresult, four of the marginal
peaking projects were operated as base-load
plants, while the remainder continued to produce
power as peaking projects. Significant environ-
mental mitigation was identified at the marginal
power sites.

17.5 EXAMPLES OF GOOD
PRACTICE

In this section, attention is focused on examples
of good EIA practice in relation to site selection,
scoping, baseline surveys, prediction, evaluation,
mitigation, monitoring and auditing, to the ex-
tent that these are available for energy projects.
As stated earlier, few EIAs will excel in all of the
areas. The author’s intent here is to discuss a
number of the most exciting examples and shed
some light on why he believes they are steps in
the right direction to making EIA more useful in
the energy sector.

17.5.1 Site selection

The Navajo Transmission Line Project Environ-
mental Impact Statement (EIS) is an excellent
example of how to use EIA for site selection
(USDOE Western Area Power Administration
1996). The EIS emphasizes site selection from
numerous transmission route/corridor alterna-
tives and mitigation through the selection of the
most cost-effective route by avoiding significant
environmental impacts. As part of the scoping,
the analysts performed a rigorous regional cor-
ridor environmental feasibility study, which
included a resource inventory, impact assessment
and mitigation planning to select the environ-
mentally preferred route. The study identified
alternatives. Only then the EIA used to analyse
these four alternative routes in detail and help
select the final route.

This approach is very relevant not only to elec-
tric transmission line projects, but also to natural
gas pipeline projects and other energy projects,
where the possibility of multiple routes and alter-
natives can easily overcome one’s technical and
resource capabilities. The environmental feasibil-
ity study is certainly not as detailed as the EIA
of the four alternative routes. Nevertheless, it
narrows the field of alternatives in line with the
objectives of scoping. As in this case, when done
with the participation of different interests, a
burdensome EIA can be avoided and resources
devoted to identifying the best corridor or project
alternatives. The approach is very interesting,
because it seems to answer the fundamental ques-
tion of many participants regarding how the pro-
ponent arrived at a decision on what project to
actually propose and how that project was con-
ceptualized. In this case, Diné Power Authority,
representing the Navajo Indian Nation, used a
scaled down form of EIA and the participants to
help them identify and narrow project alterna-
tives or concepts. They then used the EIS to make
the final selection.

17.5.2 Scoping and baseline surveys

An excellent example of scoping and designing
baseline surveys is the activities associated with
the relicensing/reauthorization of the 912-MW, St
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Lawrence-Franklin Delano Roosevelt Project
Hydropower Project on the St Lawrence River,
which is the international border of Canada
and the USA. Scoping on this project consisted
not merely of a few meetings and site visits,
but included monthly meetings between the
hydropower operator and 39 other organizations
{60-70 individuals from the USA, Canada and
the Mohawk Nation) over a 14-month period.
The New York Power Authority (NYPA) with the
assistance of FERC and the New York Depart-
ment of Environmental Conservation (NYDEC),
worked with all of the participants to prepare a
Scoping Document, which defined the relevant
issues, necessary studies to analyse impacts
and specific mitigation that would meet some
resource needs (Federal Energy Regulatory Com-
mission & NYDEC 1997). The scoping process
is noteworthy here, because it promoted ongo-
ing dialogue amongst participants in special sub-
committees and in the larger group. This type of
process helps not only to structure the EIA, but
also to focus on the necessary mitigation that
would avoid or reduce impacts to environmental
resources and make the project more environ-
mentally sustainable {Russo 1997; Silliman &
Russo 1997). Baseline studies were designed by
NYPA and the participants’ organizations, with
special attention paid to the level of analysis and
what specific information was needed to define an
impact and the necessary mitigation to avoid or
eliminate it. Because participants reviewed the
study design plans, a staged approach was agreed
to. For example, if initial study results shed
sufficient information on the resource issue,
there would be no need to complete the entire
study.

17.5.3 Mitigation, monitoring and compliance

There are several excellent examples of how
organizations have employed EIA to develop miti-
gation measures, along with monitoring and
auditing. These examples include the Muzaf-
fargarh Thermal Power Station, Pakistan, the
Yacyreta Hydropower Project in Latin America
and the Lesotho Highlands Project in Africa
{Ahmad 1997; Lee & McCourt 1997; Quintero
1997). The case study of the Muzaffargarh

Thermal Power Station in Pakistan is of interest,
as it illustrates how mitigation can be approached
by the EIA analyst when the entire fuel cycle is
examined. In this case, IUCN focused on low-cost
and practical solutions, which included alterna-
tive fuels, such as natural gas, instead of the usual
expensive flue gas desulphurization system to
reduce air pollution impacts. JIUCN’s approach
had additional environmental benefits in that it
caused the WAPDA in Pakistan to develop a com-
puterized plant management and maintenance
system and improve its solid waste management
and gas emission monitoring at the Muzaffargarh
Thermal Power Station. WAPDA has also started
to implement these measures at some of its other
plants. Hence, the mitigation proposed by [UCN
has strengthened the institutional capacity of
WAPDA, which will translate into less adverse
environmental impacts in Pakistan’s energy
sector.

The 2700-MW Yacyreta Hydropower Project
and associated navigation lock on the Parana
River in Paraguay and Argentina is an excellent
example of how EIA can be used to strengthen the
institutional capacity of a bi-national organiza-
tion to deal with both expected and unexpected
impacts from the operation of a large hydropower
project. The situation at Yacyreta illustrates how
EIA can fail to identify all impacts, especially
if the project is large and controversial and envi-
ronmental regulations are lacking. Despite this
drawback, the use of the EIA as a basis and tool to
deal effectively with unanticipated impacts is
noteworthy. In the case of Yacryeta, the EIA did
not predict that filling the reservoir would result
in 'floating islands’ or that highly oxygenated
water flowing over the project spillway would
cause nitrogen gas supersaturation and large fish
kills. These two unanticipated impacts were dealt
with successfully because the EIA on the project
had focused on: {i) minimizing impacts through
implementation of detailed mitigation plans; (ii)
developing the institutional capacity in both
Argentina and Paraguay to deal with unforseen
environmental situations; and (iii) using the
EIA as an adaptive tool rather than just the final
document to advance project approval and
financing.

The Lesotho Highlands Water Project {also dis-
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cussed in Chapter 9, this volume) and the
increased importance of the environmental
management plan (ERM) and its successful im-
plementation are a good example of a trend in
EIA to focus more attention on mitigation plans.
Detailed ERMs that are well thought out in terms
of cost and scheduling bring an important aspect
of energy projects to the attention of decision
makers: that long-lived assets like hydropower
projects will require extensive ERMs if impacts
are to be mitigated satisfactorily. The costs of
developing and implementing ERMs over an
extensive period of time are legitimate project
costs, that must be factored into the decision well
before construction begins. The costs and the
relative success of implementing the ERM is of
concern to international lenders, because failure
to do so can adversely affect the economic feasi-
bility of the project and increase the risks {Russo
& von Stackelberg 1994). Institutional strength-
ening is a major component of ERMs because well
maintained hydropower projects are amongst the
assets that last the longest and cannot be easily
removed once constructed.

Good examples of EIA on natural gas pipelines
and LNG storage facilities are the FERC’s EISs on
the Northern Border Project and the Eco Eléctrica
LNG Import Terminal and Cogeneration Project.
The EIA of the Norther Border Project (Federal
Energy Regulatory Commission 1997a)} analysed
two competing applications to expand natural gas
service to new and existing customers in the
Midwest USA, primarily the Chicago, Illinois,
area. Northern Border Pipeline Companies
wanted to construct 628km of new natural gas
pipeline, eight new compressor stations, nine
metering stations and 13 new communication
towers. The competing proposal by Natural Gas
Pipeline Company of America {Natural) called for
138 km of new gas pipeline, one new compression
station and other associated facilities. The EIS
evaluated a range of systems and route alterna-
tives, route variations and compressor site alter-
natives. A preferred recommended natural gas
pipeline project was the result of the analysis
and included required environmental mitigation
during construction and operation of the project,
using guidelines outlined in FERC's Natural Gas
Pipeline Environmental Compliance Work Book

(Federal Energy Regulatory Commission 199¢6)
and Hosmanek {1984).

The EIS on the Eco Eléctrica LNG Project is
instructive because it illustrates what island
nations or other countries may be faced with
when natural resources are limited. In addition,
the project configuration illustrates how a project
can be developed to improve energy efficiency and
develop other resources in a sustainable manner
by looking at the entire fuel cycle. In the case of
Eco Eléctrica, the major aspect of the proposal was
the decision to try to satisfy the other develop-
ment needs of Puerto Rico, such as demands for
electricity and adequate water supplies. This was
accomplished by using vaporized flue gases from
the LNG plant as a fuel source to power a 461-MW
electric cogeneration plant. These flue gases
would have been flared if they were not used by
the cogeneration plant. In turn, the surplus waste
heat from the cogeneration facility was used to
power a salt water desalinization plant capable of
producing 15.1 million litres per day of fresh

~ water needed for the LNG plant. Surplus water

then would be sold for public use in Puerto Rico
for other uses.

» Both the FERC and the Puerto Rico Planning
Board (1996) prepared the EIS, with English and
Spanish versions being published. Both the FERC
and the Board evaluated a variety of mitigative
measures beyond that proposed by Eco Eléctrica,
as well as site, facility layout and operational and
energy alternatives. The EIS not only analysed the
impacts of the terminal and project, but also LNG
ships and the risks associated with LNG spills and
the risks to marine life. Both the FERC and Board
statf recommended additional studies and devel-
oped specific mitigation measures, which were
made part of the certificate authorizing the con-
struction and operation of the project.

The EIA of the 3100-km Bolivia-Brazil Gas
Pipeline project is the basis for an extensive
ERM which incorporates the concept of impact
avoidance and compliance from construction,
operation and maintenance. Many EIlAs prepared
on projects in developing countries, and particu-
larly those funded by international lenders, like
the World Bank, Inter-American Development
Bank and the Corporacién de Fomento, are com-
mitted to mitigation measures (see Chapter 6,

S
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this volume). Whilst this is a step in the right
direction, few of the EIAs or ERMs discuss how
this will be done and, more importantly, who will
ensure compliance. The ERM on the Bolivia-
Brazil Gas Pipeline Project answers both of these
questions—only time will tell how things actu-
ally work out. Aside from the length of the
pipeline, there is the fact that Enron Corporation,
a global energy company, is participating in the
project.

The ERM for the Bolivia-Brazil Gas Pipeline
project will rely on three levels of review to
accomplish the goals of environmental protection
established for the project: (i) the construction
contractor, (ii} the environmental monitoring
contractor and (iii} a third-party environmental
auditor. The construction contractor is respon-
sible for conducting environmental inspection on
their own work. The environmental monitoring
contractor, independent from the construction
contractor, will oversee all activities and report
any non-compliance to the environmental project
manager. The third-party environmental auditor,
who will report directly to the international
lenders, will audit all activities related to the
environment, from field activities to the report-
ing activities of the environmental monitoring
contractor. The ERM and a similar Indigenous
Peoples Development Plan will provide guidance
to the construction contractor, monitoring
contractor and environmental auditor to ensure
project compliance with all programmes {Dames
& Moore 19973, b).

The above compliance programme is interest-
ing because it places environmental personnel and
an independent audit function alongside the
construction contractor to ensure compliance. As
discussed earlier, the regulatory structure of a
country does affect how EIA is performed and, in
this case, has led to a compliance component that
goes far beyond what has been the case previously.
The reasons for the development of the strong
compliance programme are: (i) the extensive
length of the project and scale of impacts to large
parts of Bolivia and Brazil; {ii}) the participation
of Enron Corporation, with its expertise in con-
structing and operating natural gas pipelines
and familiarity with good practice and FERC
compliance in the USA; and [iii} pressure on

international lenders to take more responsibility
for what happens after loans are approved.

Although the compliance programme is novel
in many respects, the experience in South Africa
on the Drakensberg Pumped Storage Project is
also noteworthy. In the mid 1970s, the Depart-
ment of Water Affairs formed the Drakensberg
Environmental Committee, to determine the
impact of the project and make recommendations
on measures to exclude or reduce construction
impacts on the environment. The Committee
was also empowered to obtain assistance from
environmental experts. The Committee con-
ducted studies, made recommendations and
implemented a number of mitigation measures
to reduce or eliminate environmental impacts.
Roberts and Erasmus {1982) indicated that the
most important part of the Committee’s work
was the implementation of the recommenda-
tions. They found it crucial to obtain the coopera-
tion of management and the design and site
personnel. The Committee and management
formed a special coordinating committee to work
with the construction site personnel during the
implementation phase.

The Drakensberg Pumped Storage Project and
its activities are cited as good practice, because it
illustrates that a complicated regulatory scheme
is not required to design and implement environ-
mental mitigation. Well-thought-out and simple
mitigation plans which could be integrated with
the design and construction team were the hall-
mark of success. The author believes that the
ability of the Committee to work with the project
proponents and integrate environmental compo-
nents into the construction and operation of the
project should not be overlooked.

The final example of good practice deals with
the EIS on the relicensing of the Edwards Dam
Project in Maine. This hydroelectric project,
whilst controversial, illustrates good practice in
analysing a decommissioning alternative which
included total removal of all project facilities. The
EIS included a thorough analysis of the costs
and environmental effects of removing the dam;
including those of resuspension of bottom sedi-
ments, and the beneficial and adverse environ-
mental effects of decommissioning the project
with refurbishment, adding additional generating
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capacity and constructing upstream fish passage
facilities.

17.6 CONCLUSIONS

There is no single EIA on any energy project
reviewed that scores high marks in all areas. The
EIA practitioner must, in a sense, stop looking at
the last EIA done in his or her own country or
region and begin looking at other experiences in
other countries. It is hoped that this chapter pro-
vides the beginning of that journey and hopefully
a good step in the right direction. A number of the
references cited here refer to further interesting
EIAs. Practitioners need to be very creative and
modify approaches to suit their countries and
special situations.

Most energy projects are long-lived assets.
Therefore, the EIA practitioner should devote
more time and effort to the analysis of en-
vironmental mitigation measures that will avoid,
reduce or compensate for unavoidable adverse
effects well beyond the construction phase. The
EIA practitioner needs to be cognizant of the regu-
latory structure in the country where the facility
is to be sited. In the absence of a well-structured
regulatory programme, mitigation measures
should not be complicated or beyond the institu-
tional capacity of the environmental organiza-
tions who will be implementing them. EIAs
should be used as an adaptive management tool
rather than a final document on the way to project
approval. EIAs should serve as a basis for setting
up a long-term environmental mitigation pro-
gramme that is replete with capital and operating
costs.

Privatization of the energy sector may be
beneficial in some respects for EIA and the envi-
ronment, as many energy companies from devel-
oping countries are more familiar with good siting
and environmental practices than host country
developers or the national governments. EIA
practitioners must try to develop compliance
mechanisms into ERMs. Also mitigation mea-
sures need to be recast in the light of when they
will occur. In other words, the EIA practitioner
must realistically indicate not only what is
needed, but also when it is needed, given the
30-100-year lives of some energy projects.

Cooperation between energy project developers
and EIA practitioners is crucial if one is to find
least-cost mitigation measures that provide the
greatest environmental benefits. The formation
of collaborative and cooperative teams is an idea
that should be explored during the design and
implementation of an energy project. COEAs
are an idea whose time may have come, as energy
project proponents recognize the need to pool
resources with participants and affected people to
design and carry out projects that are sustain-
able. Settlements and agreements on how projects
should be designed and operated can reduce a
project’s financial and environmental risks.

Finally, EIA practitioners should not overlook
the rich assortment of energy projects that have
also been developed over the last 50 years. While
these projects may not be a part of the current
proposal, they may be owned and operated by
the same proponent. Hence, the opportunities
to identify least-cost environmental mitigation
might be more fruitful and the environmental
benefits more significant.

Note: The views expressed in this chapter are
those of the author and do not represent the
official views and policies of the US Federal
Energy Regulatory Commission.
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