b SCOPING

Scoping is a process to define the terms of reference of an EIA study regarding con-
tent, methodology, time, financial resources, responsibilities, and organisation (Figure
10). Informal scoping is done jointly by project planners and environmental specialists,
preferably with the EIA study team. Formal scoping would require also the involve-
ment of other interested groups (governmental agencies, NGOs, affected persons or
their representatives) during an official meeting according to legal procedures. Scop-
ing aims to;

= Enable the executive agency to brief the EIA study team on the issues and meth-
odology used for analysis, prognosis and assessment of likely impacts;

e Provide an opportunity for other interested groups to have their interests taken
into account. This, however, is rarely done in development cooperation, due to time
constraints, lack of opportunities for joint meetings, lack of possibilities to inform the
public in developing countries and to hold meetings. Nevertheless, it is essential for
a good E!A study that the interests of different groups are considered adequately in
environmental appraisals (see also Section 2, stakeholder involvement),

e Focus the EIA study on relevant issues and to be sure that resulting EIA is useful
to the decision-makers.

Alternative EIA studies

There are three options for conducting an EIA study:

1. Rapid environmenta! appraisal (REA), based on existing data and information, fo-
cusing on important environmental components, using rule-of-thumb estimations or
heuristic experience for analysis and prognosis, concentrating on recommenda-
tions for environmental management;

2. Semi-detailed EIA study, which analyses in depth a limited number of impeortant
environmental components likely to be significantly affected. This analysis may in-
clude baseline surveys or in-depth consultations of sector specialists. An Environ-
mental Management Plan should amend the EIA study;

3. Detailed EIA study according fo international standards if the environmental
changes are likely to be very significant, if sensitive ecosystems or human habitats
are seriously concerned. In large irrigation or multi-purpose dam projects, the de-
tailed EIA study can be part of the Feasibility Study. Such detailed EIA requires
usually detailed baseline surveys on natural resources, social and socic-economic
issues. Complex methods (e.g. modelling) are often employed for the prediction of
environmental changes, the overall assessment and valuation of impacts.

Focus of Scoping
The following topics are relevant in scoping:

o Definition of environmental components which must be considered in EIA, based
on the identification of project activities and the preliminary decision about which
factors may cause effects and which effects are of importance;

— Deciding the depth of appraisal i.e., the degree of precision for analysis/ prognosis;

— Description of additional baseline surveys, e.g. land use, hydrological or hydro-
geological surveys, soil surveys, faunal and floral inventories, archaeological sur-
veys, health and epidemiological surveys, poliution surveys (air, soils, water);

- bounding by which spatial and temporal contexts are selected:

— delineation of survey and assessment areas (Figure 11), taking into considera-

tion localised or more widespread impacts. The following are likely considera-
tions: physical (e.g. watershed boundaries) or ecological boundaries (e.g. habl-_._.

tat ranges, migration routes), and administrative, social or economic boundanes '




Figure 10 Procedure for Scoping
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_ definition of time scales applicable to the prediction of potential impacts and
different phases of project activities, including recommendations for environ-
mental management during project operation and abandonment;

— outlining methods to be employed for analysis, prognosis and evaluation of
specific impacts, and the method of final overall assessment.

These criteria should be defined as precisely as possibie on the basis of available
data, time, financial resources and the likely significance of impacts. It is impossible to
establish general rules of appropriateness except, for example, the more likely signifi-
cant changes in stream flow occur (high water abstraction), the more detailed analy-
ses, predictions and assessments are required e.g. by hydrological modelling.

Figue 11: Example of project bounding

iBounded
|Area B
Settlements
and water
bodies af-
fected by

= |backwater
- leffects

Organisation

The following issues must be considered and agreed upon:

» Handing over of planning documents;
o Assessment of possibilities of using locally available data;
o Details of the further steps in the EIA procedure;

» Integration of resuits in the project documentation and presentation of results.
Usually, there is an EIA report and technical annexes. Depending on the state of
planning and the internal administrative procedures, the results can be included
into the appraisal mission's report, or be a separate report of the feasibility study;

Co-ordination

Each executing agency for development cooperation has detailed regulations for ad-
ministering environmental appraisal, and the environmental and country section units
of the agency should be consulted. Further co-ordination is required with responsible
national environmenial agencies to ensure that relevant national environmental regu-
lations are followed: Typically, contacts are required with environmental agencies, re-
gional and local planning authorities and departments which are responsible for water
resources/ irrigation, agriculture, nature conservation and public health.




Box 10

Guiding steps for scoping

The decisions on the topics to be considered in EIA depend on type and features of
the project, characteristics of the area and framework conditions. Checklists and
Working Aids support decision-making.

1.

Rapid determination of environmental components (definition in Chapter 6) which
are relevant for further examination in the site- and project-specific context. These
depend on the planned activities and potentials for direct or indirect environmental
changes resuiting from these activities

Annex 2: Interaction matrix
If sufficient information is available, scoping can be conducted with a Checklist and
Matrix for Environmental Scoping. The following issues are considered:
potential impacts due to site location
potential impacts related to technical design / project pianning
» potential impacts associated with construction activities
s potential impacts related to project operation
Annex 3: Checklist and matrix for environmental scoping

L)

. Important potential environmental impacts are: hydrologicai changes, pollution of

soil, air, or water, contamination of fauna or fiora, soil degradation, biological im-
balances, land and water user conflicts, public health risks, impairments of land-
scape and cultural heritage, resettlements.

Working Aid 8: Potential environmental impacts of irrigated agriculture

. Negative impacts can be due to poor selection of land for agricultural and irrigated

land development. A questionnaire considers issues related to land use planing
Working Aid 5: Questionnaire for site selection

_Conflicts over increasingly scarce land and water resources are a potential for

negative impacts. There should be a distinction of conflicts between agricultural or
irrigation developments and other resource users and vice-versa. Resource users
may be other development sectors (e.g. urban and rural settlements, forest,
rangeland) and nature conservation.

Working Aid 6: Potential user conflicts over land / water resources

. Impacts on Ecologically Sensitive Areas need special attention in EIA. These are

(1) nature reserves or protected landscapes; (2) wetlands and other ecologically
sensitive areas; (3) scarce water resources; (4) habitats or settlement areas of
ethnic minorities/ traditional groups

Working Aid 7: Checklist of ecologically sensitive areas

|
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6 Focus AND CONTENT OF AN EIA STuDY

Objectives

The EIA assesses, based on existing technical knowledge and experience whether a

project plan:

« complies with laws and regulations regarding environmental protection and whether
designs are made according to the state-of-technology (e.g. pollution control; effi-
cient use of non-renewable resources)

« follows land use planning practices and integrates into existing land use plans and
water master plans

» observes guiding principles of environmentally sound irrigated agriculture

» contains steering instruments for the implementation and operational phases, such
as environmental monitoring and evaluation.

Recommendations for environmental management contain:

» anticipatory planning, implementation and operation in the fields of water supply
systems, water management, land husbandry practices, crop production systems
» measures to reduce negative impacts or to compensate for or mitigate residual im-

pacts, e.g. waste re-use, health controls or landscape planning for wetland conser-
vation issues.

Project alternatives or technical options (site selection, choice of agronomic and irri-
gation technology, modes of operation) can be subject to an EIA study. The influence
of an EIA at an early planning stage can be more efficient in developing alternatives
than at a later planning stage, or during implementation and operation.

Key issues
The following issues are subject to EiA:

« ecological situation of the project area (state of the environment)

« existing ecological imbalances and degradation of water, land and air in the region
and at the project site :

» development trends for the project area and the region without the project activities

» description of impacts (changes) directly or indirectly caused by project activities

s« interlinkages between impacts on natural resources and socio-economic effects

= recommendations for environmentally sound measures, including the evaluation of
site selection and proposed mitigation and compensation measures for environ-
mental protection

» holistic appraisal of the overall effects of the project, both negative or positive.

“Environmental quality goals (Visions)

The evaluation of impacts is the key to EIA. Meaningful evaluation requires the devel-
opment of a valuation system: in particular environmental quality goals, that specify
the vision of sustainable irrigated agriculture. Any significant deviation from this "vision
- of sustainability" creates environmental problems.

Unfortunately, there are only few universally applicable or accepted "hard” standards
or regulations of environmental quality goals in agricultural or irrigation land develop-
ment, such as water pollution control or health standards for wastewater re-use. Most
- goals and standards are "soft", i.e., they are site-specific and time-dependant due to
-changing visions, related to socio-economic conditions or cultural perceptions, in-
-creased understanding in ecosystem analysis and the adoption of new technologies in

R irrigation technology, water management, land husbandry, etc.
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Guiding principles: environmentally sound agricuiture

Environmentally sound agriculture (and irrigation) avoids risks of land degradation and
uses resources efficiently while the production is sustainable ai a reasonably high
level. The guiding principles for environmentally sound agricultural and irrigated land
development (see Box 3) need to be adopted in a site-specific context:

.. Guidelines for environmental management in agricultural and irrigated land devel-
opment are shown in Box 11 and Working Aid 1;

— Sector guidelines for setting project-specific environmental quality goals are out-
lined in Working Aid 10-1, Examples 1 to 3; :

— Guiding principles for agronomic "Best-Managementi-Practices” and “Water Pollu-
tion Control* are outlined in Working Aid 10-2 and 10-3 (see also MAFF 1993).

Environmental quality goals aim to:

—» water resources (quantity or quality of ground- and surface water), soil, air quality,
biodiversity and biological balances, land use systems and landscapes; and comply
with other development plans and public health safety standards.

Box 11

Checklist of environmental components

The environment consists of both, natural resources and the human environment. EIA
should focus on human use of natural resources which are the basis for development,
wealth and human health. Thereby, the natural environment contributes to the quality
of fife in human societies. Those environmental components which are regarded as
essential elements of the environmental quality account system are shown in Box 12
renewable or non-renewable natural resources, the use of these resources and con-
flicts over competing uses, public health and cultural assets which derive from the use
of these resources. Other development goals usually aim at social welfare and eco-
nomic development. They are often subject to social and economic impact assess-
- ments (see also Figure 4).

The hierarchical system of an environmental quality account is shown in Annex 4. This
‘gystem is based on 120 identified or predictable problems that currently exist some-
where from a global perspective though not ail are present at any location. Present or
potential problems are site-specific and must be identified locally where EIA is applied.
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For practical reasons, the environmental account system is converted into a checklist
(Annex 5). For each item on the list the following information is given: activities in agri-
~cultural and irrigated land development with direct and indirect effects/impacts; natural
‘risks (if applicable); directly affected resources; higher order impacts; indicators; key
questions for environmental problems.

Box 12

Impact {cause-effect) networks

Impact networks visualise the environmental consequences of a project, i.e. they are
conceptual tools, tracing and describing relations between and within three elements
‘of environmental appraisals: (1) Classification of project activities which cause envi-
ronmenial changes; (2) ldentification of possible negative or positive effects of these
activities (cause-effect interaction patterns); (3) Selection of Important_Environmental
Components (IECs) in order to simplify impact assessment. Otherwise agricuitural
ecosystems would be too complex with more components that all effects and linkages
could be realistically assessed in an EIA.

The network will reduce one large question into a subset of smaller, more easily stud-
ied questions, in the hope that putting all of the small answers together will help an-
swering the big question. For example, in the case of flood control and its impact on
commercial fish species, useful IECs are flood pattern and regime, water quality,
aquatic habitats, capture fish, and human nutrition.

The cause-effect analysis starts with a list of project activities which cause direct ef-
fects and, simultaneously or at a later stage, indirect effects {or higher order impacts).
Impact networks are shown in Working Aid 11 for different project situations: saliniza-
tion, flood control, land husbandry, impoundment, plant protection measures, water
abstraction, land consolidation impacts on wildlife/ vegetation and water resources.

Impact networks are useful to an integrated team in conceptualising, systematically
considering and documenting each major project activity and environmental compo-
nent and the sequence of likely impacts under pre-existing and future with-project
conditions. They also facilitate a better communication between the EIA experts and
decision-makers, people concerned and the public because the criteria for analysis
are transparent and reproducible.

impact analysis and assessment: methodological considerations

Once the relevant activities and their potential important impacts are broadly defined,
the divergent model is used for impact evaluation (Figure 12; see also Rivas et al.
1994): the impact of each activity whose location is assigned to a project area is as-
sessed for a specific set of relevant environmentai components in affected areas in-
side or outside the project boundary (bounding, Figure 11)




Figure 12:  The divergent model for impact assessment

The working steps are:

1. Identify project activities; ‘

2. Elaborate an impact network; example for flood control is in Working Aid 11-2;
3. Determine important environmental components (IECs), example: Figure 13;

4. Analyse and assess the project-induced changes, example flood control in Working
Aids 12-1 to 3, with an introduction to the site specific approach.

Such changes have the following dimensions or impact characteristic:

o Spatial: location, areal extent of impact e.g., local versus off-site effects

o Desirability and direction of changes, corresponding to the broad descriptors
"beneficial” or "adverse” impacts. Note: the evaluation can be biased due to differ-
ent interests or perceptions of different groups of interested parties!

+ Type of changes:

— Changes in quantity (e.g. river flow volume) or quality (e.g. micro-biological
composition of soil fauna) of environmental components

~ Magnitude (size) and intensity of changes

_ Number of adversely or beneficially people affected, or number of environmental
components affected (cumulative, synergistic effects)

- Time scale of changes e.g., duration (sustainability) of impacts, long term versus
short term changes; intermittent or cumulative nature of impacts or changes

~ Reversible versus imreversible changes.

Key issues for impact characterisation are shown in Box 13. The analysis of changes
(see below) and their characteristics are based on concepts of reievant disciplines
(agricufture, water engineering, fisheries, landscape ecology, biology, etc.) and is ad-
justed to local conditions. A critical issue in impact evaluation is the determination of
the significance of impacts because this is frequently open to scientific debate or to
different valuation systems of the interested parties. Criteria of significance analysis
are the degree of social and economic importance to other users and the degree of
 sensitivity of the affected component. The following are the main characteristics:

: "—-_r"'.'rh'goi‘tance of the environmental component, depending on the potential or suit-
- ability for other users, the sensitivity to impacts (e.g. ecological resilience), the de-
v gree“ of actual impairments, the significance to local people or decision-makers, or




3.

other sensitivities, e.g. a waterbody across an international frontier or proximity to
an international frontier;

Potential to mitigate or compensate for changes;

Likelihood of changes or risk poiential, related to natural risks, risks of new tech-
nologies and managemeni-induced risks;

Conflict potential, e.g. confiicts over scarce water resources, nature conservation
goals; acceptability to local communities, the general public and other interested
parties; consistency with government policy and development plans; aggravation of
environmental issues;

Potential for technical solutions to reduce or mitigate impacts.

The process of evaluating the significance of impacts is shown in Figure 14, starting
from the analysis of project activities, with due consideration of the technical and op-
erational options, and the affected environmental qualities. After identification of the
type of impact, important criteria of significance are evaluated. A local valuation and
scoring system must be developed for the criteria mentioned in the upper axis in Fig-
ure 14. This can be done by numeric, descriptive or economic valuation methods. An
example is shown for a flood control project in Working Aid 12-1 to 3. Often, a semi-
quantitative and multi-criteria-analysis is appropriate (see Working Aid 12-10):

1.

Use economic terms where valuation is possible and acceptably accurate: for ex-
ample, effects on production, replacement costs, preventive expendliures human
capital, travel cost method, contingent valuation

example: replacement costs of buildings; loss of fish production in monetary terms;

. Use numeric terms where costing is not feasible: quantifiable changes in terms of

numbers, densities, percentage changes

example: increase in salinity (dS/cm), soil fertility changes (e.g. organic matter %),
water abstraction (flow volume % orm s’ loss/gains in wetland habitats (ha, %)
descriptive terms where neither of the above is possible.

example: loss of cultural sites, loss of recreational value or landscape beauty;
overall ecological valuation of a waterway (water quality indices and biological indi-
ces plus structural assessments)

For simplification rate the impacts for each environmental component by using a nu-
meric 7-point impact scoring scale:

+1,+2 or +3 for beneficial impacts, 0 for nofmarginal impacts, -1, -2 or -3 for negative or
harmful impacts, the numerals corresponding to "high", "moderate” and "low" respec-
tively. The ratings are hased on a combination of ardinal and numeric scaling.

A 10-point scoring system (-5 to +5) is explained in Working Aid 12; see also WA 12-2.

Ratings can be consistently applied to reflect the characteristics of impact evaluation.
A possible set of values for beneficial and negative impacts is outlined in Working Aid
12, Introduction and WA 12-2. Rating requires sound judgement and experience and
may be best accomplishment by an integrated EIA team working in close cooperation
with project planners/engineers and sector specialists from decision-making authori-
ties. Also, the values and perceptions of local people and land users are important
and should be included in this in valuation.




Figure 13 Selection of Important Environmental Components

IECs based on impact network analysis for a flood control project (FAP 20,1993)
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Prediction of impacts

Four approaches in predicting environmental changes are commonly employed:

- modelling ‘

_ correlation with specific key indicator variables
_ trend analysis (threshoids and limits)

-~ comparison and projection.

Although modelling is a very valuable tool to estimate future scenarios, at present it is
appropriate only for predicting a few environmental changes e.g., hydrological
changes. Semi-quantitative models can be of use in the prediction of changes in soil
properties, e.g. risk analysis related to salinization or heavy metal contamination (e.g.
Blume 1992). Modelling is time-consuming, requires a sound data base and the in-
volvement of researchers. Therefore, modelling is only applicable in detailed EIA, e.g.
large scale multi-purpose reservoirs, flood protection or irrigation developments. A
selection of ecological models for EIA is shown in Petermann 1993.1, ISPAN 1995;

Biswas et al.1990, Biswas and Agrarwal 1992, ERL 1984, Patrono1994.

If an imporiant environmental component can be linked to a variable ("indicator spe-
cie", the future of which can be predicted, then simple correlation can provide a basis
for estimating future changes. For example, if the abundance and production from fish
and wildlife populations can be related to the abundance and quality of available
habitats, then changes in the latter can be numerically related to the population
changes; also risks of public health diseases (water-related, vector-borne hazards)
can be directly related to vector habitat distribution. However, a frequent problem with
guantification by the use of correlated variables in ecosystems is the difficulty in isolat-
ing the effects of one cause from that of many others.

Trend analysis is applicable to dynamic shifts of environmental components in terms
of hydrological, climatic, biclogical and corresponding social shifts. However, analysis
of trends requires quantitative historical data for the component in question, and also
the factors which determine the abundance and distribution of the component.

It may be possible to obtain some estimate of future conditions for a specific area un-
der a specific set of activities by making comparison with areas which have already
been subjected to similar activities and where the results have been observed and
documented. Many questions can be answered through literature research, small-
scale measurement, natural science and social observations and experiments. These
methods are probably the most common in use, although there are some drawbacks:
impacts are usually the result of complex and site-specific activities, and post-project
conditions, such as management changes in land use pattem and socio-demographic
shifts, may obscure the primary impacts. Fortunately, post-project monitoring and
quantified details of impact analysis are steadily increasing.

Each discipline has its own analytical tools which can be applied to predict impacts. it
is, however, an interdisciplinary task to assemble the information so that it can be ex-
trapolated for environmental appraisals. This may, again, involve a great deal of sub-
jectivity and co-ordination amongst the ElA-study team. Finally, all prediction tech-
niques and models are limited in as much as they can portray only parts of the com-
piex agro-ecosystem. Summarizingly, ‘

1. Most changes in irrigated agriculture can be predicted only roughly. This is caused
by the special conditions of irrigated agriculture (see Box 3) and general limitations
in accurate planning and predictions of ecological and economic systems. Such
ecosystems are too complex, too innovative and evolutionary for their future devel-
opment to be predicted precisely. The availability and quality of data for agricul-
ture and irrigation projects in developing countries are rarely sufficient to meet the
criteria for conventional, detailed EIA.




2. Therefore, criteria for analysis and prognosis should be adjusted to the availabitity
of data, time and financial resources for a specific EIA. Often it may be sulfficient to
use semi-quantitative methods, experts judgements, rapid examination, or
short expert's workshops or consultations for environmental issues of special
importance. 7

3. Modelling or other elaborate scientific methods are applicable only in detailed EIA
for large and multi-purpose development projects (see ISPAN 1995; ERL 1984), or
in ElA-research (e.g. Patrono1995, Biswas et al. 1990).

Other factors of impact appraisal

The following characteristics should be considered in impact appraisals:

- Cumulative and long-term effects on the regional land use and watershed system
which are resulting from numerous individual small-scale projects;

- Pilot projects which influence (stimuiate) the development of similar activities in the
region;

— Framework conditions (see Box 14).

Hence, the evaluation of the significance of environmental impacts can be done only
against the background of the site and project specific conditions.

Holistic environmental appraisal

Generally, both negative and positive impacts on individual or aggregated environ-
mental components should be considered. The impacts on the most important envi-
ronmental components are assessed by using, for example a 7-point scoring system
{(see characteristics of impacts). Following the environmental quality account system in
Annex 4, the components can be grouped into water-, soil-, and bio-resources, com-
petition over resource uses, public health, and other quality-of-life values. The resulits
can be presented in a table or diagram, supplemented by a brief description of the
characteristics and relative importance of impacts. The tables should also reflect the
potentials for impact reduction or mitigation, and the respective costs involved. Visual-
ised holistic appraisals can assist planners and decision-makers to decide, whether or
not a project is environmentally compatible.
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The most crucial part in EIA is the overali assessment of environmental changes. Al-
though various sophisticated methods have been developed, applications are usually
restricted to research or large-scale development projects (with disputed results).
Therefore, a descriptive approach is proposed, as shown in the Working Alds Ex-
amples 12-1 to 12-4. Further presentations of environmental appraisals in Working
Aid 12 show the variety of presentation methods:

» Example 12-1. Holistic environmental appraisal: simplified, visualised assessment

o Example 12-2: Detailed summary of EIA case study: quantitative assessment with a
10-point scoring system (+5 to -5)

» Example 12-3: Assessment of environmental impacts for alternative developments of
a flood control project, with and without mitigation measures (10-point rating system)

» Example 12-4: Summary of environmental impacts of an unmitigated flood control
project (20-point impact rating system)

» Example 12.5: Rapid appraisal of technical options using a 10-point scoring system

o Exampie 12-6: initial environmental appraisal of a rural road project. Semi-
quantitative system with weighting factors

o Example 12-7: Summarising qualitative description of impacts of an integrated water
resources development project

= Example 12-8: Holistic qualitative view of environmental impacts of a sewerage re-
cycling project with various project components

= Example 12-9: Environmental appraisal of two German farms, hased on the KUL-
method (critical environmental impacts): semi-quantitative assessment of extensive
and intensive farming systems and their impacts on environmental components

» Example 12-10: Multi-criteria analysis (MCA) of a flood control project This example
is semi-gquantitative and do not aggregate individual components. The final evaluation
is open to the (political) decision-makers
An introduction to MCA in research projects is given in Working Aid 12-10, showing
the system of standardisation, weighting and aggregation of impacts.

An aggregated grand-index is used in the overall impact assessment for an infra-
structure project presented in Working Aid 12-6. However, its general use is not rec-
ommended because environmental qualities are not any longer compatible at the
"component level": for example, impacts on soils are not comparable with impacts on
public health or the loss of heritage sites. Aithough numeric impact indices can be
weighted to reflect the relative importance of individual environmental components in
EIA, they are biased and susceptible to arithmetical manipulation. Weighting of im-
pacts is judgmental because the relative importance of an impact and its change, due
to project activities, depends on the site-specific context and also on background,
discipline, status, and viewpoint of the individual doing the assessment. It is not re-
peatable from one individuat or EIA team to the nexi (ISPAN 1995).

There are various methods for holistic evaluation of impacts, for example:

Ecological Risk Analysis. This method compares ecological impacts on alternative loca-
tions and identifies the site with the least severe impacts. The following components are
considered: fauna and fiora habitats, agricuttural production, water resources, and rec-
reation. The degree and risk of impacts on the individual components are assessed,
based on the analysis of development potentials (e.g. for irrigation, crop production or
grazing), sensitivity of ecosystems to changes and existing impairments of natural re-
source uses. Ecological risk analysis requires consensus about the potentials of envi-
ronmental components for different users and a sound data base (see Hubler und Zim-
mermann 1991). One form of holistic ecological assessment is the valuation method for
wetlands, applied for environmental planning of a National Parkin Africa (Annex 7).

» Financial and economic valuations: To date, economic methods have made only a lim-
ited progress treating environmental impacts of projects. Serious problems stand in the
way of economic valuation of all important impacts. The following methods of estimating
economic worth of environmental impacts are commonly employed: effect on production,
preventive expenditures or replacement costs, human capital, hedonic methods if mar-
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kets are absent (by pricing surrogates such as labour or property), travel-cost methods,
contingent vatuation methods (e.q. willingness to pay or to accept compensation).

« Multi-Criteria Analysis (MCA)} of important environmental components combines impacts
that can be quantitied in monetary or numeric terms with impacts that defy valuation and
which need to be described in terms of significance of impacts, e.g. extent and duration
of impact, recipients of impact, irreversibility (see Working Aid 12-10 and discussion in
ISPAN 1995).

Complex methods of MCA standardise weight and aggregate all impacts to yield a nu-
meric ranking of alternatives. They are frequently used in EIA research for projects if
technical options or the impact on different sites are assessed by ranking of altematives
{see Introduction to MCA, Working Aid 12-10). An example of a fload control project is in
Buck and Pflogner 1991; computerised evaluation approaches for decision support sys-
tems are in Patrono 1994 and 1985; examples for soil and water conservation projects in
Africa (de Graaf and Watsien 1995). However, most of these approaches are too com-
plex to be applied in common EIA for agricultural and irrigated land development in de-
veloping countries.

» examples of descriptive overall evaluation of reservoir projects are given in Rudolf 1988
{Germany} and SMEC 1987 (Botswana, see Working Aid 12-7).

Feedback to improve project design

The EIA should anticipate potential environmental problems and help to develop a
project design to avoid those problems. This involves decisions made during project
planning stages with regard o site selection, engineering and agronomic design op-
tions, technologies and operation. Feedback is an iterative and integral step which
should be incorporated into the environmental appraisal process. It shouid be used
before the Environmental Management Plan (EMP) is finalised; otherwise, the EMP
should emphasise measures to improve design and operational rules to ensure envi-
ronmentally sound development.

Feedback can be efficient if the environmental appraisal team is co-operating with
engineers and planners in project design closely from its earliest stages. For example,
if screening and scoping result in the prediction of significant cumulative impacts at a
proposed site, then alternative locations would be examined and, perhaps, another
site would be selected which would resuilt in fewer impacts. This feedback loop in
planning is especially important in the pre-feasibility phase of irrigated agriculture
projects.

The Environmental Management Plan (EMP)

The EMP is an instrument to manage impacts once the project plan is defined. The
EMP describes measures to avoid or reduce impacts, resolve conflicts associated with
the project, and defines follow-up activities such as monitoring and evaluation. Four
elements of EMP are important:

1. Environmental protection plan which includes recommendations for impact man-
agement through anticipatory planning and operation, mitigation, contingency, and

- compensation, and (optional) an action plan to enhance the use of bio-resources,
companion activities, restoration and re-use.

2. Plan for impact and compliance monitoring. Impact monitoring should detect the
magnitude of significant impacts by regular data collection and evaluation. Compli-
ance monitoring checks compliance with EMP, existing laws, regulations and stan-
dard codes of good engineering practices, agronomic best management practices
and site-specific environmental quality goals.

3. Continuous public participation and information programme related fo environ-
mental concerns of people or institutions affected.
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4. Framework for implementation, including details of cost estimates, schedules,
accountability and reporting, proposals for institutional strengthening, education,
training, information systems, and technical assistance.

Figure 15 shows the set-ub of an EMP and a sample tabie of content is in Working
Aid 13.4 (details in chapter 7, Step 5).

Environmental monitoring is the process of measuring change in the ecological
character in any affected site over a period of time. Activities often focus on water re-
sources (changes in volume and quality), soil fertility and protection, public health and
nature conservation issues. Environmental monitoring does not automatically require
sophisticated technology or high investment. Due to budget, personnel, technical and

other constraints, implementation of environmental monitoring may also require a
stepwise approach with the following priorities:

1 Significant impacts which may hamper project success in the short term; for exam-
ple "hot-spot monitoring” to observe sensitive water supply, water quality, critical
groundwater levels, yield-reducing levels of soil salinity, incidence of water-reiated
diseases.

2 Significant impacts which can reduce crop production in the long term or which
create conflicts with other resource users.

3 Other impacts identified during the EIA but they are less significant.

4 |mpacts which can be harmful to biodiversity of the location, or other aspects re-
lated o nature conservation.

Working Aid 10-1 shows examples of project-specific monitoring in irrigation and flood
contro! projects (Examples 3 and 4 from Botswana). :

Environmental monitoring is a management tool which gives early warning of signifi-
cant impacts and which deserves immediate action to secure the sustainability of the
project. Furthermore, it checks impact predictions of the EIA, examines the effective-
ness of mitigative measures proposed to avoid, reduce or mitigate negative impacts,
and checks whether the assumptions of engineering or agronomic standard codes are
correct and applied by land and water users. Site-specific monitoring activities are
outlined in Working Aid 10-3 and 4. :

44




45

Ajgejunosoe anpeyos GoUB}SISSE uojjeiogeiioo g Bujuayibual)s
w Buipodoyd uoleuewsidw| |eajuyoca | jeuonnuisyy

diNg o uopeiuawaldw

(uie(dpooyy ‘spucd) sausysy) -

tal Management Plan at project level

aJejlam [B100S - wdaouoo |99y -
ualpnpold [eamymoube - JuswdolaAsp saulepin sauaysid4
:Bugonuow 1osleid 1ayjo alnrmoenby
(dwg) saonoerd
Aligeieae UoleInNpa pesy - U wabrueul jsog
dd? dousyion SpIepuelS J2JEMPUNCID sauue] d ~ UOIINIEL00 Wgo
[EjU2LILOIIAUT 108lold UaLUEs ) J9EME)SEM - Buunp ut Aousbuawa sauljapmb
sSpuepam ul Buiysnyy Jeal - | juawpean siSEAA | aun|E) aanjonis uopelien | R g Jedo
uotieonpa:bulures) (ynoube) ding Ausitaalpolg | uoninjod Jsjem jeiny
[BluawUCI AU ssoupaledaud uoeJfi
spJepuels Buypuey 'g asn $9)IS 8NJoNNS ) lajsesIp poold (Buiyoiey) usid saunapmib
goleusiulew uonnfod [eatuays-ouby peaisalloly - | uolisiboe puen UoIoNsueD
c 2 uolelado jUaunueqLua - {ndn
(1)} sdnoib jeoo) sjeab 43 | pue| pepooly/pueldosn Ajssio) [epog UCleAIBSUOD . wawiafeuew
£ SUOIINIISU| jeuoieN A9y llog pueispn sayls abnjay 1s9d pajesBeiy) | eueo ublsag
c
m UofBNSUSD ue|d
'S M3IA3Y Bunojuopy BuLojuoLy wawabeuepy Bujuue|d Buiuue|d Buiuue|d Buluug|d
c SISABUE SPRaN poue|dwo?) eduw; saainasey | udolesusdwo) Aouabunuon ucnebin Asojedionuy
L
Q.
L
-
w.
Fat
=
&
i




7 WORKING STEPS OF AN EIA STuDY

Three types of EIA studies are proposed

s rapid environmental appraisal (REA)
s semi-detailed EIA study (EIA-s)
o detailed EIA study (EIA-d).

They vary greatly in scope, level of detail, rigour, and effort required. However, the fo-
cus and frame of the EIA study remain similar. Therefore, the following working steps
apply (Figure 16):

1. Gathering information and consulitations

2. Environment description

* 3. Analysis and prognosis of environmental changes
4. Qverall environmental appraisal
5. Recommendations for environmental management.

Terms of Reference (TOR) for detailed EIA studies as proposed by the World Bank
are outlined in Working Aid 14; sample TOR are for EIA in general and with amend-
ments for irrigation and drainage, dams and reservoirs, and flood protection.

Step 1: Gathering information and consultations

Planning documents: The documents should define the project objectives and activi-
ties, including engineering designs, agronomic measures, alternatives of site selection
and technical options, and operational guidelines e.g. for water management and land
husbandry practices.

Regional data on natural resources, land use and socio-economic development are to
be gathered and reviewed:

» Status of water resources: streamflow, static water resources, water levels, floods
and flood hazards, sediment load and deposits, groundwater levels, aquifer tests,
well logs and boring data, groundwater recharge, water quality;

» Climate: rainfall characteristics, temperature, relative humidity, evapotranspiration;

» Soil data: soil mapping units, physical and chemical characteristics, distribution of
soil, suitability of soils for different uses, soil degradahon status and risks, soil
contamination;

o Biological resources: description and delineation of habitats, status of fauna
(species diversity, threatened and endemic species, fish, wildlife and wildlife migra-
tion), status of flora (plant communities, threatened and endemic species, plant di-
versity and natural productivity), forest and homestead vegetation, description of
biological trends, biological imbalances, agricultural pest and diseases;

» Land use types: cropping patterns, farming systems; settlements, homesteads,
natural woodland and planted forests, pastures, orchards, water bodies, etc.

= Farming systems characteristics: description and delineation of farming systems,
area under different cropping patterns and crops, agricultural inputs and mechani-
sation, labour and animal draught power, gender issues, crop damage by drought,
floods or diseases, crop production and yield levels, crop budgets, marketing, off-
farm activities, etc.

+ Competition for use of natural resources including non-agricultural uses, use of
non-renewable resources (e.g. fossil water, building material, minerals, fuel); water
uses, sources of water pollution, scarcity of water supply, navigation, flood haz-
ards, use of wildlife, capture and cuiture fisheries, gathering of plants;
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» General socio-economic data; description of the population, people and lifestyle o

and the "driving forces"; welfare data such as regional disparity, income, employ- - '
ment, gender issues, poverty; g

« Public health: communicable and non-communicable disease hazards: nutrition,
sanitation and housing;

s Cultural heritage: archaeological sites, cultural places or monuments.

Figure 16 Working Steps of EIA study




Policy and legislation related to environmentally sound and sustainable development:
(i) environmental policy and legislation; (i) analysis of the state-of-the environment;
(iiy environmental planning; (iv) sectoral programmes for sustainable resource use.

Consultations with institutions, people affected and the interested public should iden-
tify the views and interests of different groups affected or involved.

Baseline Surveys. In many cases, detailed data are not available or not at hand and
data quality may be insufficient. In rapid environmental assessments, time constraints
and limited financial resources do not allow additional field investigation; rapid survey
methods, such as Rapid Rural Appraisals or informal consultation of sector specialists
are appropriate. In detailed EIA studies, baseline surveys must generate the data
which are required for detailed analysis and impact predictions. The need for and ap-
propriateness of baseline surveys are defined during scoping (chapter 5). The time
and personnel requirements for such surveys are outlined in Box 10.

Costs involved in ElA-studies can be in the range of 3 to 5% of planning costs and up
to 10% of appraisal mission costs. Costs of detailed EIA studies for muiti-purpose
water resources development projects in Southeast Asia are typically between 0.2
and 1% of the total development costs (including construction) if baseline surveys
need to be conducted (ESCAP 1985; WB 1992).

Step 2: Environment description

The framework conditions, the natural resource base, the existing uses of the re-
sources and other environmental issues of concern are described:

+ Framework conditions are those which directly or indirectly contribute to environ-
mentally sound and sustainable development in irrigated agriculture:

» people and lifestyles in the area: demography; regional disparities, economic
activities, communication, infrastructure and energy, living standard, education
and skiils;

+ the driving forces: social and economic pressures, availability of and access to
natural resources, conflicts over resources;

* public participation in the planning processes, implementation and operation;

+ legal and institutiona! framework: description of national environmental policy,
agricultural and water resources strategies: laws, regulations and economic in-
centives, nature conservation policy, regional development programmes and
sectoral programmes; '

« Description of activities of the project: type and characteristics, options for site lo-
cation, technical options regarding land husbandry, water use, water management;

» Description of the environmental profile of the area potentially affected by the proj-
ect: Existing status, degradation and potentials of water, land and biological re-
sources, then continues with resource uses and competition for development, and
concludes with public health and other issues of quality of life values;

s Resources having direct economic value, such as fish, wildlife, crops, timber, ap-
pear in the description of their land use systems from an ecological point of view
and in the description of the economic sector of the environment: competition over
resources for human economic development. Environmentally sensitive areas need
to be identified (see Working Aid 7 and Annex 7.11).

Step 3 Analysis and prognosis of environmental changes

+ Public consultation: identification of the perceptions and consensus of people con-
cerned and other interested parties (NGQOs), donors and government officials, re-
garding existing and future environmental problems and conflicts over resource
uses, and their views of the potentials of sustainable use;

* ldentification environmental components likely to be affected:




+ description of important project activities and alternatives that can cause envi-
ronmental impacts,; e

+ conceptual analysis of cause-effect relations by using impact networks which
establish linkages between project activities and environmental impacts;

Selection of important environmental components (IECs): From the overall descrip-
tion of framework conditions, public consultation and expert analysis, a subset of
environmental components are chosen. The relative importance of a potential im-
pact may help to suggest the level of effort that should be expended on the predic-
tion in EIA. IECs can be ecologically sensitive resources, land use features or as-
pects of quality-of-life values which require further attention. Often, they are identi-
fied in the scoping as having economic, cultural, or scientific value. IECs can also
be selected to be representative of the totality of environmental components and
represent those components deemed important by the people. For example, a par-
ticular habitat or species can serve as an indicator of deterioration.

Prognosis of impact: description of characteristics and significance of changes of
important environmental components by using the system of environmental com-
ponents shown in Annex 4. The checklist for environmental appraisal in Annex 5
provides a framework for analysing and organising information;

In a rapid EIA, the expertise on which interpretation and prognosis is based, can be
obtained from consultation of specialists. In a detailed EIA study, a team of special-
ists is engaged to predict impacts in more detail;

Risk assessment. The major risks involved in the project should be described in
terms of natural, technical, and managerial risks, their causes and likelihood;
Description of alternative site locations and technical options to minimise negative
impacts. Check whether technical planning and operational plans are consistent
with the state-of-technology, guidelines for best management practices and other
practical recommendations for sustainable agriculture and water resource uses.

Step 4 Professional impact assessment

Identification of project-specific environmental quality goals (Working Aid 10) and
evaluation whether or not the project will substantially assist or hamper the
achievement of these goals;

Quantification or description of changes of important environmental components.
The results can be presented in a Project impact Matrix (Working Aid 12-2);
Determination of the significance of changes (Figure 14); the significance can be
expressed in a scoring system (e.g. Working Aid 12);

Holistic environmental appraisal of affected environmental components. The combined
use of a diagram (Working Aid 12-1) and a description (12-7) is recommended;
Evaluation of the reduction of natural risks (e.g. flood hazards, drought);
Assessment of the residual risks of the project after safety measures or other
technical and managerial measures will be introduced (see Working Aid 12-3).

Step 5 Recommendations for environmental management

Proposals to adopt site-specific environmental quality goals; definitions of stan-

dards and indicators (Working Aid 10);

Proposals for an environmental management plan (EMP, Figure 15):

* Recommendations for impact management through anticipatory planning: tar-
gets for structural interventions (water supply and distribution systems, flood
control, drainage, farmroads, etc.), agronomy and land husbandry;

« Mitigation plan to reduce adverse impacis e.g. on other land users, water sup-
ply, habitat restoration/amelioration; in some projects, limits of acceptable
change (LACs) have been defined for specific environmental components, with
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agreement on subsequent mitigative action if they are exceeded, e.g. LACs for
percentage of vegetation cover or specific land uses;

+ Compensation plan for residual impacts, for example land compensation, habitat
replacement;

+ Contingency plan toAprevent accidents or to minimise natural hazards;

* Action plans to enhance resource uses other than current project activities, e.g.
social forestry programmes.

« Impact monitoring should detect the magnitude of significant impacts by regular
data collection and evaluation. This gives early warning of significant impacts that
demand immediate action to secure the sustainability of the project. Also, it serves
to check the predictions of the EIA study to allow a final appraisal of environmental
changes during the operation of a project. Environmental impact monitoring must
focus on important comporients and their indicators because it is costly and re-
quires skilled personnel for data management and evaluation. The EMP should
provide information on objectives, investigation sites, scope of works, schedule,
staffing, cooperation/participation; cost estimations, responsibility and reporting.

s An environmental information system improves skills and attitudes towards sus-
tainable management. The action plan defines the type of information and the
means of dissemination amongst interested parties;

s An environmental control system is designed to check at regular intervals whether
the project is consistent with the environmental goals and other aspects of the
EMP. At regular intervals, the EMP must be adapted to changing framework condi-
tions and adjusted operation plans or new technologies and practices.

8 SaAmPLE QUTLINE OF THE EIA StuDY

Scoping sets the terms of reference for EIA studies in terms of contents, focus and
methods for analysis, prognosis and overall assessment. Depending on time con-
straints, budget and the likelihood of significant impacts, three types of EIA studies
are conducted:

« rapid environmental appraisal (REA)
+ semi-detailed environmental impact assessment (ElA-s)

« detailed environmental impact assessment (EIA-d) following international standards
(e.g. WB 1991; ADB 1987, BMZ 1993).

Organisation and presentation are similar for all three kinds of EIA studies, although
the level of scope and the detail of analysis and evaluation vary greatly. Based on the
sample table of contents in Working Aid 13, the following description shows the prin-
ciple issues which must be considered:

1. Introduction. Definition of scope, objectives and methods employed: background
to the project and ElA; terms of reference; scope and assessment objectives, for-
mat of the report; approach and methods; data sources and special surveys.

2. Project plan. This section explains the status of planning, rationale for the project,
project goals and activities on the basis of material and information provided by the
proponent authority, planners or engineers: description of project location and al-
ternatives; rationale for the project; definition of the project type; details of the proj-
ect proposals and alternatives regarding structural and non-structural interventions
or activities such as water and land development, water management, agronomic
measures and land husbandry, infrastructure and health controls measures. Proj-
ect phases can be subdivided into planning (including baseiine surveys), construc-
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tion and operation. Also, project organisation, schedule and logistics, and th
ticipation of local people and interested parties are described.

. Framework conditions. Population, people and occupations, legal and admin
trative framework (administrative setting, national and regional development pig
environmental policy and programmes). A summary of the major driving forces that -
are likely to affect the environment over the next decades can highlight environ::
mental concerns such as land pressure, resources scarcity, pollution, or the over-
use of fragile ecosystems.

. Environmental profile of the area. Description of the existing situation and sys-
tematically covering all relevant environmental components: the natural resource
base, natural risks, the uses of such resources, existing degradation, sensitivity to
impacts, and the importance to local people other users in the context of national
and regional settings and development trends. The level of detail and scope are
set in the scoping process.

. ldentification of major issues of concern. Important environmental components
(IEC) which need attention are identified by impact networks (cause-effect rela-
tions). Further important factors are the perceptions of local people and relevant
governmental agencies, the sensitivity of natural resources affected, existing im-
pairments or scarcity of resources, and environmental risks.

. Prediction of important environmental changes. The effects of the project on
environmental components are predicted, and, if possible, quantified. The checklist
of environmental appraisal (Annex 5) serves as a framework to separate between
bio-physical resources, impacts on land use, conflicts over resource use, and im-
pacts on the quality-of-life. The limitations of impact prediction and shortcomings in
impact quantification should be made clear. Management options to reduce pre-
dicted impacts and human-made or natural risks due to the project activities, need
to be considered as well. In complex irrigation projects the analysis should be done
individually for each of the compound project activities, e.g. impacts caused by ag-
ronomic measures (such as land husbandry, cropping pattern, pest control, fertil-
izer use) should be treated separately from impacts of water supply systems, flood
control, health control, road infrastructure.

- Holistic environmental impact appraisal. Description how impacts are classified
as significant according to a number of criteria (Figure 14). An holistic appraisal
uses objective descriptors as well as numeric and comparative ratings based on
economic, numeric or descriptive evaluations. The results can be presented for im-
portant environmental components individually and in tabulated form as the Envi-
ronmental Impact Matrix or diagrammatically as an Holistic Environmental Ap-
praisal. The overall assessment of positive and negative changes should also be
done descriptively, referring to the site-specific environmental quality goals, pro-
fessional judgement, and the perceptions of the people and institutions concerned.

. Recommendations for environmental management. This section starts with the
concept of environmentally sound development, the setting of site-specific envi-
ronmental quality goals and the definition of standards and indicators. Then the
environmental management plan (EMP) defines an array of follow-up activities, in-
cluding sound management practices and compliance with environmental regula-
tions, that minimise adverse impacts and that maximise beneficial effects. A sam-
ple EMP Table of Contents is shown in Working Aid 13-4.

. Executive summary. This is part of the main EIA study but may be printed aiso as
a separate document for distribution: the interested public, people or institutions
concerned. The language is purposely non-technical, and therefore accessible to
lay readers.
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9 PERSONNEL & TIME REQUIREMENTS

The resources required to conduct an EIA vary greatly, depending on the type and
characteristics of the project and the extent of activities, site-specific conditions and
the likelihood of significant impacts, environmental framework condition, data avail-
ability and quality of information, and the scope and level of detail required for addi-
tional baseline surveys. Three alternative EIA studies are proposed in Chapter 5 and
their requirements in terms of personnel and time requirements are the following:

Rapid environmental appraisal (REA)

A rapid environmental appraisal needs 2 to 6 weeks preparation. Details and sample a
Table of Contents are shown in Working Aid 13.1. Existing data are reviewed and the local
people, relevant institutions and the interested public are consulted. Analysis, prediction of
significant impacts, appraisal and reporting are done by an environmental experienced
specialist. Assistance in all steps of analysis, impact prediction and appraisal is required
from relevant national or local experts in those areas with which the REA-specialist is un-
familiar or has insufficient experience. Additional field checks and laboratory analysis may
be required but restricted to few issues of major environmental concem. Recommenda-
tions for further investigations or monitoring may be made to verify predictions and ap-
praisals at a later project stage. Socio-economic aspects are usually derived from other
studies such as social impact assessments and economic studies.

Examples: GTZ (Petermann) 1990: Self-Help Irigation Schemes around the Lake Chilwa
(Malawi). GTZ (Petermann) 1992.2: Al Bireh Sewerage Recycling Project (Palestine).

Semi-detailed environmental appraisal (EIA-s)

A semi-detailed environmental appraisal needs about three months for preparation. Fur-
ther details and sample Table of Contents are given in Working Aid 13.2. Such a study re-
quires that relevant data are available, although a limited number of field checks are in-
cluded for more complete assessment. The ElAs can be conducted by an environmental
specialist with assistance from sector specialists who contribute to important environ-
mental components of major concem (to be identified during scoping), e.g. hydrology,
ecology or soils. The specialist can be in charge of additional surveys which would allow
mote precise impact predictions, e.g. through hydrological modefiing. In addition, expert
working groups are employed to consult local specialists.

Example: GTZ (Petermann) 1992.1. Environmental Appraisal of Molapo Farming Sys-
tems. Botswana; Bolfon et al. 1991 Case study: Nigeria

Detailed envirohment'al impact assessment {EIA-d)

A detailed environmental impact appraisal requires muitidiscipiinary analysis by a consult-
ant EIA team with specialists in the relevant disciplines. Specialised field studies or model-
ling activities are performed to analyse, predict and assess impacts of important environ-
mental components. Specialists assist in all parts of the EIA study, write the sections re-
lated to their discipline. There must be a great deal of interaction among team specialists
and the EIA team leader who has final responsibility for the substance and format of the
EIA study (ISPAN 1995).

Detailed terms of reference for EIA studies are given by, e.g. World Bank 1991 (Working

Aid 14). Standard procedures for EIA studies exist for infrastructure and industrial projects,

e.g. ISPAN 1995, ADB 1987, ESCAP 1985, UNEP 1980-1988. The preparation time is in

the range of 3-6 months, but may last 12-18 months if baseline surveys are involved.
Usually, multi-purpose dam or large flood protection projects are subject to detailed EIA
studies, e.g. FAP 2, FAP 16/19, FAP 16, FAP 20, SMEC 1987, 1920, ESCAP 1985.

Irrigated agriculture projects are rarely subject to specific detailed ElA-studies. Agricul-
tural development case studies include ARUP/ATKINS 1990.

52




REFERENCES

I. ElA-case studies guoted in these guidelines (project report

ARUP-ATKINS 1990. Pandamatenga Development Study. Annex P: Environmental Im
ARUP/ATKINS for the Ministry of Agriculture, Gaborone, Botswana

Boiton, P. et al. 1990. A rapid assessment procedure for identifying environmental aﬁ@
hazads in imrigation schemes: Initial evaluation in northem Nigeria. Report OD 120
Waillingford, Oxfordshire, UK :

FAP 2. 1892, North West Regional Study. The Regional Plan - Initial Environmental Evaluag
Bangladesh Action Plan for Flood Control. Ministry of Imigation, Water Development and
Control, Dhaka, Flood Plan Coordinating Organisation, Bangladesh

FAP 16/19. 1992, Environmental Impact Assessment Case Study. Compartmentalization Pilot Proj
ect Tangail CPP, Bangladesh Action Plan for Flood Control. ISPAN for the Ministry of Imigation,
Water Development and Flood Controi, Dhaka, Flood Plan Coordinating Organisation, Dakha.
Bangladesh :

FAP 16.1992. Environmental impact Assessment Case Study Bhelumia-Bheduria Project. Banglé-‘ff..-_
desh Action Plan for Flood Control. ISPAN for the Ministry of Jigation, Water Development and.”
Flood Control, Flood Plan Coordination Organisation, Dhaka, Bangladesh 2

FAP 16.1994. Environmental impact Assessment Case Study Surma-Kushiryara Project. Bangla- -
desh Action Plan for Flood Control. ISPAN for the Ministry of Irrigation, Water Development and
Floed Control, Flood Plan Coordinating Organization, Dhaka, Bangladesh

FAP 20 (Petermann). 1993. Compartmentalization Pilot Project (CPP} Sirajganj, Interim Report.
Annex 6. Environmental Issues. Bangladesh Action Plan for Flood Control, Tangail. Eurocon-
sult/Lahmeyer Intemational/BETS for Ministry of Iirigation, Water Development and Flood Con-
trol, Tangail, Bangladesh

FAP 20 (Petermann). 1993.9. Compartmentalization Pilot Project {(CPP) Sirajganj, Interim Repoit.
Annex 8. Multi-Criteria Analysis. Bangladesh Action Plan for Flood Control. Tangail. Eurocon-
sult/l.ahmeyer Intemational/BETS for Ministry of Imigation, Water Development and Flood Con-
trol. Tangai!, Bangladesh.

FAP 20 (Petermann) . 1994. Environmental Management Plan. Compartmentalization Pilot Project
(CPP) Tangail. Bangladesh Action Plan for Flood Control, Tangaii. Euroconsuit/Lahmeyer inter-
national/BETS for the Ministry of fmigation, Water Development and Flood Control, Tangaii,
Bangiadesh

GTZ (Peterrnann) 1990. Environmental Impact of Self-Help Imigation Schemes around the Lake
Chilwa. Arnex to the GTZ Appraisal Mission Report, Liwonde ADD, Liwonde, GTZ, Malawi

GTZ (Petermann) 1992.1. Rapid Environmental Appraisal: Molapo Farming Systems Ngamiland.
Botswana, Ministry of Agriculture Botswana, GTZ Molapo Development Project, Maun, Botswana

GTZ (Petermann) 1992.2. Umweltfolgenabschétzung Al Bireh Sewerage Recycling Project, Pales-
tine. Teilgutachten im Rahmen einer GTZ Prifmission. GTZ, Eschbom, Germany

ISPAN 1995. Manual for Environmental Impact Assessment. Bangladesh Flood Action Plan. Minis-
try of Imigation, Water Development and Flood Control, Dakha, Bangladesh

SMEC 1990. Feasibility Preliminary Design Study Lower Shashe Dam: Environmental impact Stucy.
Snowy Mountains Engineering Corporation. Department of Water Affairs, Gaborone, Botswana

SMEC 1987. Southem Okavango Integrated Water Development. Environmental Impact Study.
Snowy Mountains Engineering Corporation, Department of Water Affairs, Gaborone, Botswana

Il. Selected References

Achtnich, W. 1992, Bewasserungslandbau. Ulmer Verlag, Stuttgart, Germany

ADB 1987. Environmental guidelines for selected agricultural and natural resources develop-
ment projects. Environment Unit, Asian Development Bank, Manila

ADB 1988. Guidelines for integrated regional economic-cum environment development plan-
ning, Volumes | and Vol.ll. Asian Development Bank, Manila.

53




ADB 1990. Environmental risk assessment. Dealing with uncertainty in EIA. ADB Environment
Paper No. 7. Asian Development Bank, Manila.

ADB 1990. Integration of environmental considerations in the program cycle. ADB Environment
Paper No. 5. Asian Development Bank, Manila

ASEA 1994, Environmentally Sound Agriculture. Proceedings of the Second Conference. Or-
lando, Florida. Ed. K.Campbell et al. Published by the Amerlcan Scciety of Agricultural En-
gineers (ASAE), Michigan, USA

ASEA 1993. Integrated Resource Management & Landscape Modification for Environmental
Protection. Proceedings of the international Symposium December 1994, Ed. K.J.Mitchell,
Chicago, American Society for Agricultural Engineers, Michigan, USA

ASAE 1995. Clean Water -Clean Environment - 21st Century. Team Agriculture. Working to
Protect Water Resources. Conference Proceedings 3 Volumes. American Society for Agri-
cultural Engineering, St. Josephs, MI. USA

Atchia,M. and S.Tropp (ed.} 1995, Environmental Management. Issues and Solutions. pub-
lished by Wiley & Sons, Chichester, England, on behalf of the UNEP

Beanlands,G.E.and P.N.Duinker 1983. An Ecological Framework for Environmental Impact
Assessment in Canada. Institute for Resources and Environmental Studies, Dalhousie Uni-
versity, Canada

Birley,M. (PEEM). 1991. Forecasting the vector-borne disease implications of water resources
development. PEEM Guidelines Series 2, PEEM Secretariat, WHO, Geneva

Bishop and Lawyer. 1987. The Groundwater Screening Index. {n: US-Committee on Irrigation
and Drainage, National Meeting 1987, p. 143-153

Biswas, A.K. 1991. Environment and Water Development. a New Hollshc View. In; Sympo-
sium Papers: African Regional Symposium on Technigues for Environmentally Sound Wa-
ter Resources Development 1991, Alexandria, Hydraulic Research HR Wallingford, UK

Biswas A.K. et al. 1990. Environmental Modelling for Developing Countries. Tycool Publish-
ing, London

Biswas, A.K. and Agrarwal, S.B.C. {eds.) 1992. Environmental Impact Assessment for De-
veloping Countries. Butterworth. Oxford.

Biume,H.-P. et al. 1992. Handbuch des Bodenschutzes (Handbook of Soil Protection). Ecomed
Veriag, Giessen, Germany

BMZ 1987. UmweitvertragI:chkeltsprufung (UVP) in Vorhaben der entwicklungspolitischen
Zusammenarbeit (In German, E{A in German Development Cooperation). In: Entwickiung-
spolitik, Materialien Nr. 81, Bonn, FRG

BMZ (Hrsg.). 1993. Umwelt-Handbuch. Arbeitsmaterialien zur Erfassung und Bewertung von
Umweltwirkungen, Band 1 bis 3, Vieweg, Braunschweig, Germany

Béhm,H.R. 1992. Umweltplanung: eine Herausforderung. In: Wasser, Eine Einfiihrung in die

Umweltwissenschaften. Béhm,H.R. und M.Deneke (Hrsg.), Wissenschaftliche Buchge-
sellschaft, Darmstadt, Germany

Boon, P.J. et al. 1992. River Conservation and Management. Wiley, Chichester, UK

Bowonder, B. 1987. Profile. Integrating Perspectives in Environmental Management. in: Envi-
ronmental Management Vol 11, No.3, pp 305-315. Springer Verlag, New York

Bunge, T. 1988. Rechtliche Grundlagen der UVP. (n Handbuch der UVP. 0100, 0600. Schmidt
Verlag, Dortmund, Germany

Buck, W. und W. Pfliagler 1991. Nutzwertanalytische Bewertung auendkologischer Wirkungen. Pi-
lotstudie fir eine HochwasserschutzmaBnahme (In-German. Non-monetary evaluation of eco-
logical effects in a flood plain). In: Wassemwirtschaft 81 (1991)12, pp 578-57. Germany

Busch, M. und I. Fahning 1991. Mindestanforderungen an gute landwirtschaftliche Praxis aus
der Sicht des Bodenschutzes. Umweltbundesamt, Forschungsberichte, Texte 1/92, Berlin

Canter, L.W. 1983. Impact studies for dams and reservoirs. pp 18-23, In: Water Power & Dam
Construction, USA

Carew-Reid, J et al. 1994. Strategies for National Sustainable Development. A Handbook for
their Planning and Implementation, 11ED and IUCN. Earthscan Publications, London

54




Claridge, G. 1990. A systematic approach to expressing and comparing the values of Indone-
. sian wetlands. In: Bundala National Park. Wetland site report and conservation manage-
ment plan. Central Environmental Authority Sri Lanka and Euroconsuilt, Sri Lanka

Dawson,L.J. and ¥.Reckendorf 1993. Resource Management Systems. in: ASEA 1993, pp 1-7

de Graaf, J. and‘Watsien Valk 1995, Social and economic aspects of soil and water conser-
vation, Lecture Notes. Department of {rrigation and Soil and Water Conservation, Wagenin-
gen Agricultural University, The Netherlands.

DSE 1984. Environmental Impact Assessment for Development. Proceedings of a joint
DSE/JNEP internationat seminar. Feldafing, DSE-ZEL, Germany

Dumper,T.A. and J.M.Safley 1994. Planning Agricultural Production Systems as Ecosystems
for Environmental, Social and Economic Sustainability. In: Campbell 1984, pp 1-8

DVWEK 1984. Okologische Aspekte bei Ausbau und Erhattung von FlieRgewdassern. Merkbléatter
zur Wasserwirtschaft Nr. 204, DVWK, Bonn

DVWK 1993. Landschaftsékologische Gesichtspunkte bei der Gestaltung und Erhaltung von
Fluiddeichen. Merkblatter zur Wasserwirischaft Nr, 226, DVWK, Bonn

EJA Centre. Leaflet Series L1 to L15 (continued), University of Manchester, Engiand

Elkins,T.J and P.R.Smith 1888 What is a Good Envircnmental Impact Statement? In: Journai
of Environmental Management No. 26, pp 71-89, UK

ERL 1988. Environmental Guidelines Survey: Update 1988, Phase | Report, Commission of
the European Communities. Environmental Resources Lid, UK

ERL 1984. Prediction in Environmental impact Assessment, Vol. 17, Milieu-Effect Rapportage.
Prepared by Environmental Resources Limited (ERL) for the Ministry of Public Housing,
Physical Planning and Environmental Affairs and the Ministry of Agriculture and Fisheries of
the Netherlands, 3'Gravenhage

ESCAP 1985. Environmental Impact Assessment. Guidelines for Planners and Decision Mak-
ers. Environment and Development Series. Bangkok.

FAO 1985. Guidelines for Land Evaluation for irrigated Agriculture. Soils Bulletin No. 55, Rome

FAO 1985. Guidelines for the Registration and control of Pesticides. Guidelines for the Dis-
posal of Waste Pesticide and Pesticide Containers on the Farm. Rome

FAQ 1993, Guidelines for Land Use Planning. Rome

FAOC 1988. Environmental guidelines for resettlement projects in the humid tropics. Burbridge
P.R. et al., FAO Environment and Energy Paper 9, Rome

FAO 1992. The State of Food and Agriculture. 1992. Rome

FAO (RAPA) 1995. Resource Management for Upland Areas in Southeast Asia. An information
kit, FARM Field Document 2. FAQ Regional Office for Asia and the Pacific, Bangkok
(RAPA), FAQ Asia-Pacific Agroforestry Network, Bogor and International Institute of Rural
Reconstruction {IIRR), Silang, Philippines

FAOQ 1995. Land and Water integration and river basin management. FAO Land and Water
Bulletin 1. Rome

Feigin,A et al. 1991. Irrigation with treated sewage. Management for environmental protection.
Springer Verlag, Berlin

First, D. 1990. Stellenwert von Umweltqualitatszielen innerhalb der Umweltplanung. in: UVP-
Report 3/30, pp 56-80, Hamm

Grossmann, W.D. 1993, Zukunftswachstum der Stadtregion Leipzig. UFZ, Umweltforschung-
szentrum Leipzig/Halle, unverdffentlichtes Manuskript, Leipzig

Giinther, W. und K.Martin 1982. Ein Wirkungs- und Indikatorsystem zur Beriicksichtigung der
Umweltbelange bei wasserwirischaftlichen Planungen. In: Natur und Landschaft 574g.,H.10:
335-340, Verlag Kohthammer, Germany

GTZ 1991. Umweltvertraglichkeitsprifung bei der Planung und Durchfiihrung von TZ-
Vorhaben. In: Organisationshandbuch 4213, Eschborn, Germany

GTZ 1994. Participatory Leaming Approaches. An introductory guide. Schénhuth M. and U.
Kievelitz. TZ Veriag, Eschborn, Germany

55




Haber, W. und J.Salzwedel 1991. Umweltprobleme der Landwirtschaft. Sachbuch Okologie.
Herausgegeben vom Rat der Sachverstandigen fur Umweltfragen, Metzler-Poeschel, Stutt-
gart, Germany

Hampicke, U. 1991. Naturschutz-Okonomie. UTB Ulmer, Stutigart, Germany

HdAUVP 1980. Handbuch der Umweltvertréglichkeitsprﬂfung. Hrsg.P.-Ch.Storm und T.Bunge.
Schmidt Verlag, Berlin.

Riibler, K.H. und K.-O.Zimmermann (ed.) 1991. Bewertung der Umweltvertriglichkeit. Bewer-
tungsmaRstabe und Bewertungsverfahren fur die UVP. Blottner Vertag, Taunussstein, Ger-
many

ICID 1993. The ICID Environmental Check-List to identify environmental effects of irvigation,

drainage and flood control projects. International Commission on Irrigation and Drainage,
ed. J.F.Mock and P.Boiton. HR Wallingford, UK

ICID 1991. Special Technical Session, Proceedings, Beijing, Vol.1-A, I-B, I-C, International
Commission on frrigation and Drainage, New Delhi

ICID 1992. Imigated areas in member counbtries. Table compiled by the central office, 1CID,
New Delhi

ICOLD 1982. Dams and the Environment. International Committee on Large Dams, Bulletin 35,
Paris

ICOLD 1988. Dams and the Environment. Case Histories. Bulletin No. 65, International
Committee on Large Dams, Paris

Kerstan, B. 1995. Gender-sensitive participatory approaches in technical co-operation.
Trainer's manual for local experts. GTZ, Eschborn, Germany

Kerstan, B. 1993, Introduction to the gender analysis method: aims, categories and tools. In-
ternal working document GTZ, Eschbom, Germany

Kleinschmidt, V. (Hrsg.) 1993. UVP-Leitfaden fir Behdrden, Gutachter und Beteiligte. Dort-
mund. (In German: ElA-guidelines for governmental authorities, consultants and affected
parties). UVP-Forderverein Hamm, Germany

Knauer, N. 1993. Okologie und Landwirtschaft. Situation, Konflikte, Lésungen. Ulmer Verlag,
Stutigart, Germany

Lee, N. and R.Colley 1990. Reviewing the Quallty of Environmental Statements. Occasional
Paper Number 24. EIA Centre Department of Planning and Landscape, University of Man-
chester, England.

Loehr, C.R. 1976. Pollution Control for Agriculture. Academic Press, N.Y.

MAFF 1993. Code of Good Agricultural Practice for the Protection of Soil. MAFF Environment
matters, Welsh Office Agricultural Department, MAFF Publications, London

Mann, G. 1982. Leitfaden zur Vorbereitung von Bewasserungsprqekten Forschungeberichte
des BMZ, Band 26, Weltforum Verlag, Minchen, Germany '

Mannion, A.M. 1996. Agriculture and Enwronmental Change Temporal and Spatial Dimen-
sions. Wley, Chichester, UK

Mayer, F. et.al. 1991. Umwelfwirkungen des gepllante'_h Donauausbaus zwischen Straubing und
Vilshofen-Teil Hi: Bewerlungsverfahren. Wasser und Boden 4, pp 214-218, Parey Verlag

Mock, J.F. and P.Bolton 1991. Environmental effects of irrigation, drainage and flood control
projects. Check-List for environmental impact identification Report OD/TN 50, HR Walling-
ford, UK

Murray, J.L. 1993, Incorporating Human Considerations into Total Resource Management. In:
ASEA 1993, pp 349-358

National Environment Board Thailand (NEB) 1988. Proctamation for Types and Sizes of
Projects Required ElA. {draft}, Bangkok

Nevers,E. et. al. 1994; Risks Assessments: Management Tools for Preventing Water Pollution
on Farms. In: ASEA 1994, pp 30-37

O-Caltaghan, P.W. 1996. Integrated Environmental Management Handbook. Wiley, Chichester, UK
ODA 1989. Manuat of Environmental Appraisal. Overseas Development Administration, London, UK




QECD 1994. Applying Economic Instruments to Environmental Policies in OECD and Dynamic
: Non-Member Economies, OECD Documents, Paris

" OECD 1991.1 Environmental Management in Developing Countn'es.‘Ed.D. Erécal, OECD, Paris
OECD 1991.2 Environmental Policy. How to apply economic instruments? OECD, Paris

. OECD 1988.1. Agricultural and Environmental Policies: Opportunities for Integration. OECD,
_ Paris
OECD 1989.2. Water Resources Management, Integrated Policies. OECD, Paris

Palange, R.C. and A, Zavala. Water Pollution Control, Guidelines for Project Planning and Fi-
nancing. World Bank Technical Paper Number 73, The World Bank, Washington D.C.

Patrono, A. 1995. An Introduction to Methods for Environmental Impact Assessment. ESM-
Series 6, ITC Enschede, The Netherlands

Patrono, A. 1995, Theory and Practice in Landscape Analysis for Environmental impact As-
sessment (EIA). ESM Series 7, ITC Enschede, The Netherlands

Patrono, A, 1995, A study in Environmental impact Assessment. Theory and practice in spatial
data processing and decision-making. ESM Series 8, ITC Enschede, The Netherlands

Petermann 1993(1). lrigation and the Environment. A Review of Environmental Issues. Part I:
influence of Irrigation on the Environment and Vice Versa. Part 1l: Environmental Consid-
erations in Planning and Operation. GTZ intermnal working document, Eschborn, Germany

Petermann 1993(2). Review on environmental assessment guidelines govemning development
aid in special consideration of irrigation development. Richtlinien zur Umweltvertraglichkeit-
sprifung in der Entwicklungszusammenarbeit. Ubersicht der Verfahren bi- und multilateraler
Institutionen unter besonderer Berlicksichtigung des Bewdsserungsiandbaus (In German
and English). GTZ internal working document 1993. Eschbom, Germany

Petermann 1993(3). Environmentally Sound Irrigation. Which role can EIA play? (In German
Umweltvertraglicher Bewasserungslandbau in der Dritten Welt. Welche Rolle kann die UVP
spielen?). In: UVP-report 1/93, pp 191-223, Hamm, Germany

Petermann 1993(4). Elements of environmental management in irrigated agriculture (in Ger-
man: Elemente eines umweltschutzorientierten Managements im Bewdsserungslandbau),
In: Z.f.Bewasserungslandwirtschaft, Heft 2/1993, pp191-223, DLG-Verlag, Frankfurt

Pirki, A et.al. 1994. Inhalte und Methoden einer Umweltvertraglichkeitsstudie fur Flurbere-
inigungsverfahren. In: UBA Texte 48/94, Umweltbundesamt, Beriin

Pretty, J. 1995. Regenerating Agriculture. Policies and Practice for Sustainability and Self-
Reliance. Earthscan, London

Rivas, V et.al. 1994. An approach to Environmental Assessment within Land-Use planning
Process: Northemn Spanish Experiences. Journal of Environmental Planning and Manage-
ment, Vol. 37, Number 3, pp 305-332, Carfax Publ.Co., Oxfordshire, UK

Rudolph, K.-U. 1988. Die Umweltvertréglichkeitsprifung bei der Planung und Projektbewer-

tung wasserbaulicher Mafinahmen. Wasser-Abwasser gwf, 129 (1988), H.9, pp 571-579.
Frankfurt

Sands, G.R. and T.H. Podmore 1993. Development of an Envuronmental Sustainability Index
for Irrigated Agricultural Systems. in: ASEA 1993, pp 71-80

Szekely, F. 1990 {draft). UNDP Guidelines for Environmental Management and Sustainable
Development. UNDF Environmental Action Team, Nairobi -

UNESCO 1988. The process of water resources project planning: a systems approach. Interna-
tional Hydrological Programme, Editorial Board: Y.Y.Haimes et al. UNESCO, Paris

UNESCO 1987. Methodological Guidelines for the Integrated Environmental Evaluation of
Water Resources Development. International Hydrological Programme chaired by
l..Hartmann, UNEP/EMINWA, Paris

UNESCO 1984. Hydro-environmental indices: A review and evaluation of their use in the as-
sessment of the environmental impacts of water projects. Technical Documents in Hydrol-
ogy, International Hydrological Programme, UNESCO, Paris

UNEP 1980. Guidelines for Assessing Industrial Environmentat Impact and Environmental Cri-
teria for the Siting of Industry. Industry & Environment Guidelines Series, Vol. 1, United Na-
tions Environment Programme. Paris




UNEP 1988. Environmental impact Assessment. Basic Procedures for Developing Countries.
Regional Office for Asia and the Pacific, Bangkok

UNEP 1987. Goals and Principles of Environmental impact Assessment. In: HIUVP 1990:9465

USAID 1980. Environmental Design Considerations for Rural Development Projects. Harda
Engineering. Washington D.C.

UVP-Férderverein/KFA Jiilich (Hrsg.). 1990. UVP in der Praxis. UVP Spezial 4, Dortmund

UVP-Forderverein. 1990. Umweitvertraglichkeitsprafung. Leitfaden flr Unternehmer. Arbe-
itsgruppe UVP und Wirtschaft, Hamm, Germany

UVP-Report 4/95. Articles on EIA for plans and programmes {German experience)
Vincent, L. 1990. Environmentally Sound lrrigation Projects. Waterlines Vol.8 No.4.

Waskom,R.M. and L.R.Walker 1994. involving Agricuitural Producers in the Development of
Localized Best Management Practices. In: ASEA 1994, pp 22-29

World Bank (WB) 1991. Environmental Assessment Sourcebook. Volume . Policies, Proce-
dures and Cross-Sectoral 1ssues. Volume 11: Sectoral Guidelines, The World Bank Technical
Paper 139, Environment Department, The World Bank, Washington D.C.

World Bank (WB) 1992. The World Bank Operational Manual. Operational Directive OD 4.02,
The Worlid Bank, Washington D.C

Abbreviations

ADB Asian Development Bank {or AsDB)
BMZ Bundesministerium fir wirtschaftliche Zusammenarbeit und Entwickiung
German Federal Ministry of economic co-operation and development
DSE Deutsche Stiftung fiir international Entwicklung
German Foundation for International Development
DVWK Deutscher Verband fiir Wasserwirtschaft und Kulturbau
German Association for Water Resources and Land improvement
EiA Environmental lmpact Assessment, syn. environmental appraisal
EiS Environmental Impact Studie, syn. E!S Report
EMP Environmental Management Plan
ESCAP Economic and Social Commission for Asia and the Pacific of the UN
EZ Entwicklungszusammenarbeit (English: development co-operation}
EU £uropean Union
FAO Food and Agriculiural Organisation
GTZ Deutsche Gesellschait fur technische Zusammenarbeit
German Agency for technical cooperation
iCID International Commission on Irrigation and Drainage
ICOLD  Intemational Commission on Large Dams
IECs  Important Environmental Components (in ElA-analysis)
HED international Institute for Environment and Development
ITC International Institute for Aerospace Survey and Earth Sciences
IUCN  The World Conservation Union
ISPAN \rrigation Support Project for Asia and the Near East (USAID sponsored)
KWW Kreditanstalt fir Wiederaufbau
LAWA Landesamter fir Wasser und Abfalt (State Agencies for Water/Waste Management)
MCA Multicriteria analysis
NGO Non-govermmental organisations _
OECD Organisation for Economic Co-operation and Development
PRA Participatory Rural Appraisal; RRA Rapid Rural Appraisal

58




REA Rapid environmental appraisal

TOR Terms of Reference

UN United Nations

UNEP  United Nations Environment Programme

UNDP  United Nations Development Programme
USAID  US Agency for International Development
US-SCS US Soil Conservation Service

UVP Umweltvertraglichkeitsprifung (English: EIA)

WA Working Aids
WB The World Bank

INDEX

Environmental perception 211
Environmental problems in agricultare/irtigation 5
A Environmental quality account 34, Annex 4
Environmental quality goals 33,34
Adtivities Fe Environmentally sound agriculture 34, Box3 1
Aygregated grand-index 42
Agro-ecosystems 18
Altematives for EIA 2,29 F
Decision-making in EIA 9
: Framework conditions 26, 41
B
G
Baseline surveys n
Bounding in EIA 2 Information for E1A 46
Guideline elements 1
C
H
Cumulative and long-term effeds a
Holistic environmental appraisal n
Holistic resovrce manngement 17
D
Data base nn !
Depth of appraisal ' 29
Detailed EIA stody 29,52 Impact analysis 35
Dovelopment cooperation -9 Impuct churucteristic 36
[mpact networks 35
Impact scoring 37
E Impacts of agriculture/imigation 5
. Integrated project assessment 9
Economic valuations 12,42 Inl.eresied groups in EIA 29
ElA as o management instrument 5 Irigated agriculture 5,22
ElA stotement 213
ElA studies 8, 29,33, 45, 50 .
Elf-case stodies 53 K
Environment description : 48 - _ L
Environmental components 34, Annex 4 Key issves In EIA 83
Envirommental management 8,34 :
Enviroamental manegement plan 43,49
Environmental moniioring

44,50




L

Large dams, reservoirs 21
Limitations in EEA 1&
Local people in EA 20
M

fethodological framework 2,35
i

Noational legislation and EIA 82
0

Organisation of EIA studies 3
P

Participation in EIA 19
Personnel requirements 52
Planning documents n
Political evaluation 9, Fig. 3
Prediction of Impacts 17,40,48
Professional impad assessment 9,49, Fig. 3
Projed . 3
Projed appraisal/assessment 9,24
Project planning and £iA 13,16,43
R

Rapid environmental appraisal 3,129,52

Ropid surveys Y]
Regional development planning 19
S

Scoping 29, 32
Screening 24,18
Semi-detailed environmentaj appraisal 19,52
Significance of impucts 36
Smoll projects 13,15
Special references 3
Stakehelder 19
State of project planning 13
Statutory E1A 1)
Strategic Environmental Assessment 15
Sustdinability ' 51517
T

Table of contents {EiA studies) 50
Terms of Reference 456
Project planning and EIA 13
Time requirements for EIA 52
v

Valuation in EIA 16
W

Working steps (EIA study) 46

60




