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Box 1

How to use these guidelines on environmental appraisals

Rationale

These guidelines provide a set of methods and tools to be used in planning and managing envi-
ronmentally sound projects. Practical sector-specific guidance on how to undertake environ-
mental appraisai and to follow-up by an environmental management plan is given,

Type of guideline
" & The guidelines are applicable to agricuitural and irrigated land development and as-
sociated activities such as flood control, drainage and land development.
¢ EIA procedures applicable to a wide variety of kind of project activities are outlined.
¢ Available EIA guidelines are amended (ICID, ADB, WB, USAID, ISPAN).

4 The guidelines supplement the Review on Irrigation and the Environment: Part Ii En-
vironmental Considerations in Planning and Operation (Petermann: GTZ 1993.1).

:Apptications

"4 The conduct or administration of site-specific environmental appraisals (synon. EIA),
- e.g. detailed appraisals {(conventional EiA), semi-detailed or rapid appraisals.

¢ To develop perspectives of environmental management during project planning and
operation.

For whom and for what?

¢ ElA practitioners who plan and conduct E|A-studies, or ElA-trainers.
¢ ElA administrators who undertake screening, scoping and format E}A statements or

Project staff such as planners, managers, senior sector specialists who are involved
in environmental planning and management.

-Sector specialists such departmental staff and specialists of relevant line ministries,
or provmcual and district staff.

'-umle!ihe elements

_bope of ElA: activities, planning stage, data base, participation - chapter 3
: 'c_féening: procedure, outputs and guiding steps - chapter 4
SCoping: focus, organisation and guiding steps - chapter 5
[A study: focus, contents and methods - chapter 6
working steps in conducting EJA studies - chapter 7
ample outline of ElA-studies - chapter 8
esources (personnel, time) to conduct EfA studies - chapter 9

cluded from these guidelines are:

ational EIA regulations, i.e. those mandatory rules which elaborate national EIA laws

.amcular prediction or assessment techniques for EIA, e.g. models on landscape
nalysis, health risk assessments, water pollution diffusion, or spatial data analysis

| mpacts associated with off-farm activities such as fertilizer production plants, proc-
_ssmg or marketlng facilities of agricultural products.




INTRODUCTION

An Environmental Appraisal is a planning and management instrument which contrib-
utes to sustainable development at the project level. lts focus is:

o To identify and evaluate at the earliest possible planning stage environmental
changes which are caused by a specific project activity or development scheme.
The term environmental impact assessment (EIA) is used synonymously and de-
scribes this process from identification and evaluation of possible hazards, to the
decision - usually taken by an implementing agency - as to or not classify the proj-
ect as environmentally sound (EIA statement);

¢ To ensure that predicted negative impacts will be reduced, mitigated or compen-
sated during the planning stage and that adequate environmental management in-
struments are established to monitor and control negative impacts. "

Aim of these guidelines

These guidelines are intended to help agricultural planners, environmental specialists
and administrators and project managers to:

» Examine whether a statutory EIA process and detailed EIA studies are required
according to national laws and regulations; '

o Define the focus and boundaries of environmental appraisals for agricultural and
irrigated land developments including reservoirs, flood control and infrastructure;

» Classify affected environmental components in a systematic approach;

» Assist in developing a holistic approach towards environmentally sound irrigated
agriculture for both new and existing developments, many of which have suffered
environmental degradation and lost productivity.

These guidelines do not provide solutions of the analysis, prediction and assessment
of environmental impacts which a specific project may bring. Such changes are site-
specific, depending on ecological conditions, as well as on technological, cultural and
economic developments and decision-making at different levels. The complexity of
environmental processes in agro-ecological systems is such that a general prediction
of changes brought about by a specific activity is not possible. Accurate prediction of
environmental changes needs site-specific investigations which remain the domain of
subject specialists, such as hydrologists, agricultural and water engineers, agrono-
mists, land use planners, ecologists, biclogists or public health specialists.

Here, assistance is given to develop the methodological framework for such specialist
appraisal, and examples describe how to assess the overall impacts in a holistic way.
Guidance is given in:

» Describing the procedure of environmental appraisals and its integration into the
whole planning and implementation process;

» Identifying potentially important environmental changes by the use of tools such
as matrices, checklists and impact networks (see Annexes and Working Aids);

e Evaluating environmental changes in a site-specific context by the use of a
methodological frame; I AR S

o Preparing environmental impact assessment studies (EIA studies) and propos-
als for environmental management plans (EMP). - - .00 0 o

Through use of these guidelines, agricultural and irri
may become more aware of environmental issues and
environmental management concepts that lead toward envir

ad d environmentally sound devel-
opment. In this way, specialist expertise may be used more effectively and closer co-
operation is promoted between. agricuitural olicy makers, planners, project manag-
ers, environmenial specialists and the land u: lde




Rapid environmental appraisal

Some agricultural and irrigation planners or project managers still believe that con-
ventional EIA is not appropriate for planning and appraising projects in developing
countries, because it is too rigid, expensive, time consuming, separate from the plan-
ning process, methodologically ambitious, exhaustive and unnecessarily elaborate.
The procedure for rapid environmental appraisal described here attempts to overcome
some of these objections. It consists of the foilowing steps (see Box 2 for details):

1. Screening and scoping

Check-lists and interaction matrices provide the framework to identify ecologically
sensitive areas and potentially important environmental problems for a given
project: see Working Aids and Annex.

2. ElA report
Information for analysis and prediction of changes is collated during Rapid Rural
Appraisals (in collaboration with land users) and by the consultation of regional
sector specialists; 1-day workshops on sector-specific assessments (e.g. water,
soils, bio-resources, public health) may be appropriate. A sample report and re-
sources (personnel, time) to prepare a rapid ElA-report are outlined.

3. Environmental management plan

Define site-specific environmental quality goals; prepare a plan to mitigate or re-
duce environmental risks and to ensure that environmental concerns are consid-
ered in project planning and operation: see Working Aids and Annex.

Special references

These guidelines are based on a draft in German: Umwelffolgenprifung fiir den Bewésse-
rungslandbau. UVP-Verfahrensmodell fiir die Entwicklungszusammenarbeit (unpublished
draft 1992).

They are also a companion document to the detailed review of environmental concerns
and environmental management for sustainable irigated agriculture: /migation and the
Environment. Part I: Influence of Irrigation on the Environment and Vice-Versa, Part Il
Environmental Considerations in Planning and Operation (Petermann 1993.1)

A detailed review of environmental assessment guidelines governing development aid
in special consideration of irrigation development is: Richtlinien zur Umweltver-
traglichkeitspriifung in der Entwicklungszusammenarbeit (Petermann 1993.2).

Special attention should be given to the following publications and "expert systems"
on environmental issues, related to irrigation, drainage and flood controt:

1. The [CID Environmental Check-List (ICID 1993). To identify Environmental Effects of liriga-
tion, Drainage and Flood Control Projects and the ICID Check-List computer software
ENCHECK, HR Waliingford 1994

2. ECOZONE. FAO 1994. Computerised knowledge-based expert syslem to assess environ-
mental impacts of agriculture (including irrigation, flood control}. FAO. Rome 1992

3. US Soil Conservation Service {USDA-SCS). Technical guidelines and management tools
for adequate use of conservation practices for environmentally sound agriculture (including
water management, waste management), e.g. in ASAE 1993 and ASEA 1994

4. ISPAN 1995. Bangiadesh Flood Action Plan. Manual for Environmental Impact Assessment.
Dhaka. (Detailed guidelines for EIA in the water sector)

5. ITC. The International Institute for Aerospace Survey and Earth Sciences (Enschede, NL)
issues a series which provides research studies on how to integrate spatial data processing
and decision making in EIA, for example Patrono 1995

6. The EIA Centre in Manchester (UK) issues a leaflet series and other publications on EIA and
it administers an international EIA network and conducts EIA training.




Box 2

Why a rapid environmental appraisal ?

Rationale

& If ime and budget constraints limit the extent to which professional expertise over a wide
range of disciplines can be consulted (a conventional EIA study may need 1 year or
more and requires a multi-disciplinary team of some 10 specialists!).

¢ If decision-makers need information quickly - for example at an early planning stage or
to plan for rehabilitation of existing projects.

When to apply?

# If data are limited and detailed data gathering by baseline surveys would be costly in re-
lation to the project budget.

¢ If a minor irrigation or pilot project is to be evaluated (see also WA 9).

¢ If efficient use of resources (time, budget, in-country facilities) may be achieved by
screening only those critical environmental issues for which special impact studies may
be required - for example at a later project stage - and to identify those issues which can
be accomplished by non-specialists and brief expert consultations.

¢ To accomplish particular needs of a rehabititation project, or in already existing projects
where environmental deterioration or conflict over natural resources occur, in order to
design a monitoring programme or mitigation measures. ‘

¢ |If special aspects of environmental concerns are already part of other project impact
studies, e.g. if special reports exist on fisheries impacts, hydrological impacts or public
health hazards in imigation projects, agro-economic and social impact studies.

For whom and for what?

¢ Professionals involved in irrigated agriculture and water resources planning to decide on
recommendations for environmental management.

+ Decision-makers (at policy or project level) to help decide whether a statutory EIA is re-
quired (see WA 3).

& EIA specialists, to define further information needs and areas requiring closer study by
sector specialists, e.g. for detailed EIA studies.

By whom?

¢ natural resources specialists (e.g. land and water development, agronomy, landscape
ecology) with experience in agriculiural and irrigated land development and infrastructure
planning, land use planning, land husbandry, water development, etc.

How to apply? _
= |dentify project activities: Working Aid 2; define boundaries for EI_A'_:_' Fig_u'_ré 11,
= Screening: use of interaction matrices (Annex 2) to accomplish Working Aid 3;
= Scoping: develop simple cause-effect networks to decide which factors may cause ef-
fects and which effects are likely to be of importance: (use Working Aid 5 to 8, and 11);
identify Important Environmental Components, (IECs) for further. analysis (example in
Figure 13), taking account of perceptions.of local people and other affected stakeholders;
accomplish Annex 3 for Initial Environmental Scopings. .~
= Prepare a rapid EIA study; working: steps ar in chapter 7;
given in chapter 8; personnel and time requi
... resentations for holistic assessments
= Develop site-specific environmental g
. other affected: stakeholders: use Working Aids 1 and.10;
$ Outline an Environmental Management Plan: chapter 6; F

/ pter 7 é': sampie outline is

utlined.in chapter 9; sample

rking Aid 12, especially 12-1, -6 and -9;
ith land and water users and

igL_are 15 and Working Aid 13.4.




2 RoOLE OF ENVIRONMENTAL APPRAISAL

Priority environmental concerns

Agricultural and irrigated land development is designed to increase productivity. Al-
though only 17% of the total arable land is irrigated, irrigated agriculture raises more
than 35% of the worlds agriculiural production in different agro-ecological zones
(Figure 1). Several countries in Africa, Asia and Latin America depend on staple crops
under irrigation; e.g. Egypt, India, China, Indonesia, and Peru.

All forms of agricultural development carried out over the past two centuries have fo-
cused on increased production and have neglected associated environmental
changes. The increase of irrigated land associated with large reservoirs, drainage and
flood control and the use of modern farming practices has contributed to environ-
mental degradation which has opened the debate as to how irrigated agriculture can
be planned and operated in an environmentally sound manner. Environmental prob-
lems have occurred throughout a wide range of regional, climatic and socio-economic
conditions around the world; they are often associated with:

4 Conversion of ecologically sensitive areas into irrigated land, for example irrigated
areas increased during the period 1900 to 1990 from about 40 mio ha to 230 mio
ha, often at the expense of wetlands, especially in Asia and Africa (FAO 1992),

¢ Misuse of sensitive or fragile ecosystems, especially in drylands, resuliing in deg-
radation of land by, for example, salinization and wind erosion;

¢ Overutilization (exploitation) of resources, e.g. scarce water resources;
¢ Use of non-renewable resources e.g., fossil water, fue;

¢ Pollution of soil or water, for example by indiscriminate use of agro—chemicals,'
leaching of native salts in drylands, and poor management of wastewater or drain-
age use; .

¢ Increasing biological stress and imbalances through poor land husbandry and soi
conservation practices;

¢ Increasing risks of water-based and vector-borne human diseases.

Figure 2 summarises potentially important environmental impacts of irrigation on the
environment and vice-versa. VWorking Aid 8 gives a systematic overview of possible
environmental impacts of irrigated agriculture. A comprehensive analysis of impacts is
given in frrigation and the Environment (Petermann 1993.1).

Rationales for environmental appraisals

Only recently has conservation of the environment been recognised as being equally
important both for the sustained well-being of people as well as for sustainablity of
development projects. Governments and donor agencies have instituted legal and
institutional measures to ensure that environmental issues are assessed and neces-
sary mitigation measures incorporated into project development plans before projects
are approved to achieve sustainable development (Box 3).

The opportunity to identify costly and undesirable environmental impacts, and to mod-
ify projects in the design stage or during operation; to provide a framework to resolve
conflicts of interests over increasingly scarce land, water and bio-resources are the
chief justification for conducting environmental appraisals. Design modifications due
to EIA can either lead to cost savings or to the enhancement of under-utilised natural
resources,

If an environmental appraisal is adopted, it can be an efficient management instru-
ment for agricultural policy/decision makers as well as for project planners and man-
agers and is just as important as economic analysis, social (or gender-} impact as-
sessments, agricultural planning and engineering design studies.




Figure ©: Irrigated areas in the world
Trend of development (Figures from FAO 1992 and ICID 1992)
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Box 3

10 Principles of Environmentaily Sound Agricultural and

Irrigated Land Development
1. Site selection is based on adequate land evaluation and integrated into existing
land use plans at national and local level.
2. Farming systems are be based on ecologically sound and participatory land use
planning procedures and sound land suitability considerations.

3. Water supply is based on integrated water resources planning and in line with wa-
ter master plans. Degradation of sensitive water bodies is avoided or mitigated.

4. Efficient water use at field level is ensured by appropriate design (state-of-
technology), maintenance and operation of water use systems and adjusted water
requirements of integrated plant production.

. Water poliution caused by the use of agro-chemicals is minimised.

6. Soil degradation (salinization, alkalinization, erosion, etc.) is avoided by selecting

suitable sites, good land husbandry and management

7. Soil fertility is maintained or enhanced by integrated plant productlon systems and

demand-oriented fertilizer applications.

8. Farm wastes (solid or liquid) are safely disposed of or utilised on the farm.

9. Water-related communicable health hazards are minimised through effective and

environmentally sound health control measures.

10.Conservation of biodiversity and the avoidance of biological lmbalances are en-
sured by means of landscape planning or land husbandry measures at farm level.

[
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Focus of Environmental Appraisal

This section describes the role of environmental appraisal in project planning and
operation. The term project is defined in a broad sense as a specific set of activities
intended to develop agricultural production. Projects may be implemented by local
communities or national institutions, with or without assistance by donor agencies. lrri-
gation is understood as a complex agricultural production system which can consist of
the following components: water use, jand development, plant and/or animal produc-
tion, and associated measures such as infrastructure development and health control.

Environmental appraisals are applicable at any stage of the planning or operation
phases of an project to ensure environmentally sustainable development. The meth-
odological framework of these guidelines helps to identify significant environmental
effects (positive, neutral or negative) and to develop an environmental management
plan (EMP) for sustainable resources use. The framework does not provide the site-
specific questions, predictions of environmental changes, and managerial or technical
solutions. In most cases, expertise from different disciplines is required to analyse the
existing environmental status for detailed prognosis and evaluation of changes, and
for the holistic appraisal of impacts. Expertise may be needed from any or all of the
following fields:

— hydrology, water and civil engineering, agricuftural engineering, land reclamation
engineering, plant and animal production, fand use planning, landscape and
nature conservation planning, landscape ecology, biology, eco-toxicology, public
health, environmental law, etc. (further readings: ERL 1984; ISPAN 1995).

Such expertise can contribute to the EIA study, baseline surveys or special impact
studies. Three types of inputs from sector specialists are proposed in these guide-
lines: low input for rapid appraisal, medium input for semi-detailed EIA and high inputs
for detailed EIA (details in chapter 9).

The main output of the environmental appraisal is the ElA study (or report) which
systematically analyses, predicts and evaluates possible environmental effects. The
EIA study can include baseline surveys and assessments of different disciplines in
technical annexes.

The EMP proposes measures to reduce or mitigate negative impacts and to ensure
environmentally sound development. The EMP can be part of the EIA study or may be
a separate report which is compiled at a later project stage.

Authority, responsibility and decision-making

EiA in development cooperation is different from EJA as a planning tool in the context
of national legislation. In many countries, the EIA procedure is embodied in the Na-
tional Policy and EIA laws regulate the implementation.

in Germany for exampie, formal EIA is part of the administrative procedures under the
control of the governmental executive agency that administers the permission to impie-
ment a project (road, power plant, waste disposal plant, chemical plant, dams) i.e., de-
termines whether regulations are followed in site selection, technical design, during con-
struction and operation, and whether residual impacts are adequately reduced or miti-
gated. The agency evaluates the overall environmental impact, based on the findings of
an EIA study which is usually prepared by consuitants. Agencies have considerable lati-
tude in interpreting the final evaluation (the EIA statement), although other involved
agencies or the public can submit comments or proposals for modifications during the
review period and before the EIA statement is finalised, State courts piay an important
role in reviewing adminisirative actions on behalf of affected parties. In some projects,
EIA is part of other planning procedures which are regulated by federal or state taws and
sector regulations (e.g. Water Act, Land Consolidation Act), and which include environ-
mental protection or nature conservation standards and measures.




In ElA, it is important to differentiate between iwo types of evaluation or/and decision-
making: professional and political decision-making. The EIA study undertake a pro-
fessional assessment of environmental impacts, based on the technical findings and
evaluations of subject matter specialists. Based on these EIA study findings, the proj-
ect decision-makers of the executive agency decide how to proceed with implementa-
tion of the project and on any environmental conditionalities as proposed in the EIA or
EMP. This decision is undertaken in an E/A statement; each agency has its own for-
mat, e.g. WB 1991, ADB 1987, BMZ 1987. The different aspects of professional ver-
sus political evaluation and the differing perspectives of decision-making are illus-
trated in Figure 3 and Box 4.

In development cooperation, environmental appraisals are often less formalised and
not integrated into national EIA procedures. For example, in German development
cooperation, EIA is an internal administrative assessment of environmental considera-
tions. The process of environmental appraisal is under the control of the executing
donor agency. In the case that a detailed EIA study is being prepared, it is usually
contracted to consuitants who also undertake the professional evaluation, whereas
the agency prepares the final EIA statement. These are now compulsory for all proj-
ects although there is considerable latitude in interpreting the EIA procedure and
methods employed. Frequently, the partners are not formally invoived in the EIA and
decision-making is undertaken jointly by sector specialists and environmental adminis-
trators of the executing agency. Iin Germany, the following EIA procedure is applied:

« Screening: determination of the need for EIA due 1o project type and characteristics;

scoping: identification of important environmental issues for a specific project;
s Analysis, evaluation and observation of important environimental changes,

o Preparation of EIA studies: a standard format for conventional detailed EIA exists,
however, this is usually not applied for small-scale projects;

s If required, ptanning for mitigation (after BMZ 1987).

Linking EIA with project appraisal

The decision on whether or not a project will be implemented depends on feasibility
studies which define the development options and goals in terms of water resources
and agricultural development issues, technical feasibility, administrative-institutional
aspects and economic feasibility. Only recently have environmental and social issues
been treated as independent aspects in project appraisals.

Although there are many interfaces and interlinkages between natural and human
environments, it is now common practice to separate environmental appraisals from
social impact assessments: for example aspects of social welfare and economic de-
velopment are analysed separately. In this case, environmental appraisal is only part
of Project impact Assessment. This procedure of an integrated project assess-
ment is shown in Figure 4.

Impacts are expressed in terms of costs, benefits and disbenefits. They are quantl-
fied in monetary terms unless they defy such valuation. The calculations are sum-
marised in the multicriteria analysis (MCA) of various development scenarios so
that decision-makers have the ranges of future outcomes firmly in mind when de-
ciding on a particular development project (example in Working Aid 12-10; see also
chapter 6). )




Professional vs. political evaluation in EIA

Target

Result

Methods

Status of

output

Analysis Prognosis

/

Professional
Evaluation

Political
Evaluation

determination of the type,
direction and magnitude
of changes

check existing data
& data inventories

prediction of changes
of environmental qualities
induced by the project

environmental profile of the area
& decription of framework
conditions for development

sectoral expertise,
modeis, rules-of-thumb,
estimates, experience,
comparisons

sectoral analysis:e.g.

hydrology, ecology,

water engineering,
landscape planning
agricultural devetlopment,
rural sociclogy, health,

TeSoUrces economy,
regional planning,

objective and subjective,
prediction uncertainty

objective analysis by
specialists, planners

|

professional cross section and

multidisciplinary evaluation

assessment of the direction
and significance of effects

& evajuation of mitigating measures

expertise and judgements or.
aiternatives for development,
risks, management options,
mitigating measuras and
overal! benefits/disbenefits

(holistic assessment)

subjective, depending on
valuation systems;
objective using
regulations and laws

cross-section evaluation
of decision-makers

decision on project
implementation and
designation of
environmental categories
{internal agency regulations)

setting priorities and
political assessment, considering:
- socio-economic aspects

- socio-cultural aspects
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Figwe 4 Integrated project assessment and decision-making
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ElIA as part of the project development process

Figure 5 illustrates the proposed integration of environmental appraisal into the project
planning, implementation and operation process from the viewpoint of a donor
agency; a similar procedure may be applicable to a national implementing agency.

The environmental appraisal is shown in the inner part of the flow chart, the outer cir-
cle shows the normal project planning process which starts with project identification,
e.g. a project proposal by an irrigation department or a group of farmers. After drafting
the Project Appraisal (or Pre-Feasibility and Feasibility Studies in large-scale projects),
the Detailed Design Study and the Plan of Operation are prepared on the basis of
technical, organisational and financial aspects. Implementation starts after final ap-
proval of project plans. Environmental issues are interwoven at different phases of
project planning and implementation.

The following example illustrates the interlinkages if preliminary technical and organ-
isational designs at already at hand:

=> the project proposal has important environmental issues already built-in;

=» the initial appraisai (screening) determines whether an environmentai appraisals is
required; this depends on the project type and characteristics and the framework
condition. Note: the project proposal can already include a separate EIA study accord-
ing to national laws, regulations and standards;

= if a project needs further environmental appraisal, the scoping process outlines the
scope and depth of environmental analysis. In some cases, a separate EIA study is
required, otherwise environmenial issues can be covered in conventional planning
and design studies. In any case, recommendations for preventive or mitigating meas-
ures are required to ensure environmentally sustainable development;

= the EIA study findings are used, amongst other criteria, in the project appraisal to en-
able decision-makers to approve or to reject the project proposal;

= the Environmental Management Plan recommends measures for environmentally
sound development. Steering instruments are identified which are required for envi-
ronmental monitoring, information and controlling, and subsequent project adjust-
ments. These recommendations should be part of the Plan of Operation.

It is obvious that the actual state of project planning has considerable influence on the
scope and depth of environmental appraisals, e.g. topics to be addressed, time frame
and special impact surveys. Also the type of projects can cover a wide range of activi-
ties which are associated with irrigated agriculture development e.g., land reclamation,
rehabilitation or extension of existing projects, or the development of components of
irrigated agriculture e.g. crop diversification, modernisation of water supply or distribu-
tion systems. These guidelines are, therefore, designed to cover a wide range of proj-
ect activities in order to be applicable to different types of projects, to different ecosys-
tems and at any time of project planning.

Modified procedures for environmental appraisals

A modified procedure is applicable for large scale projects in which the preparation of
technical designs (e.g. feasibility studies, detailed design studies) are part of the proj-
ect cycle. The EIA can be part of the Feasibility Study and the Environmental Man-
agement Plan can be part of the Detailed Design Study.

Small scale projects are rarely subject to detailed statutory EIA. The amount of data

which is usually required for detailed appraisals is rarely available, and baseline sur-
veys may be beyond the financial resources of the planning authority or communities.
In such situations, a simplification of the whole procedure and especially the depth of
analysis, prediction and evaluation of environmental effects is needed, for example a
rapid environmental appraisal (see Box 2). Furthermore, the Environmental Manage-
ment Plan can concentrate on environmental key issues and address them in a sim-
plified approach.
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Figure 5 Integration of ElA into the project development process
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Although a simplification is required for small projects, planners should be aware that
.stich projects are rarely undertaken in isolation; they tend to be part of a wider pro-
- gramme of agricultural or irrigated land development in a region or watershed through
a series of schemes. In this case, the guidelines can be used with respeci to the
overall development programme in a region. It may be advisable for the district plan-
ning agency to form a steering committee which supervises the EIA. For a region in
which numerous small scale schemes are planned, once an appraisal is done for a
pilot project with due consideration of the wider impacts (e.g. water resources), simpli-
fied appraisals could be developed for other schemes to ensure that the key environ-
mental issues are considered.

Defining boundaries and scales of sustainability analysis for EIA

EIA is a management instrument to achieve sustainable development at the project
level. Sustainability in agricultural systems means maintaining anticipated productivity
over time. Sustainability is, therefore, an issue of system performance. To examine
sustainability it is necessary to develop an operational framework, and in order to
measure the performance of a system its boundaries must be defined.

Figure 6 illustrates the hierarchical ordering of agricultural systems and defines vari-
ous scales and levels of agricuitural systems analysis (modified after Sands and
Podmore 1993). Because there are different levels of ecologicai and economic sus-
tainability which can be subject to analysis and evaluation, it is important that the
boundaries and scales for an EIA of agricultural systems are defined as early as pos-
sible. It is proposed here that EIA for projects applies only to the micro-scale of either
agro-ecological or economic sustainability, applicable to field or farm level, respe-
cively. The macro-scale of agro-ecological sustainability only applies to land use types
or agricultural management systems at watershed or agro-ecological zone level, or to
integrated land use or water master plans at regional or national scale.

A methodology applicable to integrated development plans (land use plans, water-
shed management plans, land consolidation), or to agricultural development pro-
grammes is still under development. A new instrument is the Strategic Environ-
mental Assessment, (SEA; references: EIA Centre University of Manchester. Leaflet
series 13.1995; UVP Report 4/95; Pirkl et al. 1994)

SEA has two advantages: (1.) Deficiencies of EIA at project level in terms of im-
provements to the planning and design of projects, in the quality of decision-making
and cost effectiveness can be remedied by extending EIA at earlier stages of the
planning process. Often, alternatives have been eliminated from consideration by de-
cisions taken at the programme level, e.g. decisions on irrigation schemes in a region
or to promote land husbandry programmes (such as crop diversification, mechanisa-
tion, pest control). (2.) Impacts stemming from actions which normally fall outside
project-level EIA procedures are assessed, e.g. the cumulative and combined hydro-
logical impacts of individual smali projects or changes in farming practices.

Effective integrated means of promoting sustainable development are (OECD 1994):

1. Setting environmental quality goals and emission targets;

2. Institutional strengthening to promote the combined attainment of environmental
guality and economic and social development goals;

3. Greater use of economic instruments to guide the agricultural and water resources
sectors to more efficient and sustainable development pathways;

4. Strengthening procedures and assessment methods for the integration of environ-
mental considerations, alongside economic and social considerations, into the formu-
lation and evaluation of new policies, plans, programmes and projects.

The combined use of SEA and EIA methods fits within the fourth type of measures.
They have the same overall objectives and they complement one ancther.
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Figure 6 Boundaries & Scales of Sustainability Analysis for EIA

} Micro-Agro-ecological Sustainability
land unit with fairly uniform natural conditions
(soil, topography, agro-climate, soil water, flora, etc.)
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specific set of management practices are employed,
e.g. land husbandry, irrigation type

Il Micro-Economic Sustainability

Farm at farming system level or individual
farm level where different sets of land
husbandry practices are employed

Il Macro-Agro-ecological Sustainability

watershed or AEZ different farming systems or land use types
within a watershed or agro-ecological zone

IV Macro-economic Sustainability

land use systems and types,
agricultural market systems

Province or Nation

Limitations of environmental appraisals at project level

Although most countries have adopted statutory EIA, its application in agricultural
projects has three major shortcomings and limitations:

1. Agro-ecosystems funclioning under different types and intensities of impacts are
difficult to predict and quantify, both short- and long-term perspectives (see Box
5). Many changes are likely to be speculative and they depend on future decision
making by many actors from the farmer to agricultural policy makers which -
amongst others - reflect changing agricultural market conditions, socio-cuitural atti-
tudes of groups or individuals, and environmental regulations or economic instru-
ments, e.g. chargesftaxes, subsidies, deposit-refund systems, market-creation, fi-
nancial enforcement incentives (e.g. OECD 1989-1994).

2. Serious problems stand in the way of valuation of environmental impacts, even
where the process of bounding allows good approximations, because many envi-
ronmental impacts can only be characterised in non-monetary terms, especially in
such circumstances where quantification is difficult and where the markets for
these effects are absent, imperfect or incomplete (for example: opportunity costs).
Although there are a number of valuation techniques (see chapter 6) which have
been attempted particularly in a developed country context, they are less likely
applicable in the context of many development projects,

Environmental management towards sustainable agricultural development (UNDP

1990; Horberry in DSE 1984). Project appraisals, in practice, often have a limited on

project operation because they serve the administrative purpose of project approval.

Further, the application of recommendations for environmentally sound measures de-

pends on a set of framework conditions which are often beyond the control of an indi-
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vidual project, such as environmental legisiation, policy, enforcement of regulatio
and effective administration and agricultural services. Strengthening of environment
education is required fo increase awareness and management knowledge and skilis - -
of the individual land users towards better environmental management. Therefore, '

« environmental appraisals should be seen as a flexible process rather than an indi-
vidual procedure for project approval. \deally, they are integrated into the whole
project cycle and they should cover the whole lifespan of a water resources devel-
opment and agricultural production system.

e an environmental management plan is as important as other outputs of the envi-
ronmental appraisal process, e.g. the ElA-study, because it defines activities and
check-points for evaluation to ensure sustainable development during operation.

e issues of environmental concern at the project level need supporting measures
which are effective at various management and decision-making levels:

— environmental legislation and policy at international and national level;
- environmental resources planning at regional or national to district level;
— local (community/village, water user groups) and individual farm level planning.

New, holistic resource management concepts need to be developed to change
long-established patterns of attitudes of all actors and at all levels of decision making
in agricuttural systems. These concepts should integrate environmental legisiation and
policies, codes of conduct (e.g. good stewardship for land husbandry), integrated
planning for sustainable land and water resource uses, environmental monitoring and
information, and environmental education and training.

Special considerations for agricultural and irrigation development

When applying EA to agriculture, distinctions must be drawn between EIA standards
which had been developed for industrial or infrastructure projects, and activities in ag-
riculture and water sectors. Agriculture and irrigation are fragmented activities which
involves complex relationships with natural ecosystems (see Box 5).

= Development plans for irrigated agriculture, flood control/drainage are usually multi-
sectoral and consist of numerous individual activities;

e The causes of environmental changes in ecosystems are diverse and compiex,
and environmental effects are variable in time, space, direction and intensity;

e The dynamic nature of agro-ecological processes makes the analytical distinction
between natural processes and human-made changes difficult;

» Prediction of changes in agro-ecosystems is at best, vague because there are un-
predictable evolutionary trends involved;

s Monitoring of non-point pollution sources is difficult;

o Different levels of decision-making are involved in planning and implementation
(from farmer to policy-maker),

» Regulations and environmental standards for agro-ecosystems are few;

e The concept of impact mitigation is not always suited for agro-ecosystems because
changes in ecosystems are not objectively verifiable as gains versus losses.

Therefore, EIA as traditionally formulated is more compatible with analysing concentrated
(point-) pollution sources that inevitably affect their immediate environment (like a power
plant, dam or road), whereas agriculture and irrigated land development aims to alter and
intensify the use of natural resources over a wide area. EIA for agriculture requires an en-
vironmental management approach, seeking to optimise the use of natural resources in
the light of long-term productivity concerns (Horberry in: DSE 1984)
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Furthermore, it is now recognised by agricultural and water resources planners that envi-
ronmental issues cannot only be addressed only at the project level. An integrated re-
source management approach is required to integrate water resources and land use man-
agement and other sector approaches. The development of national environmental man-
agement plans (Carew-Reid et al.1994) and integrated natural resources management
plans (FAO 1995) can play an important role in integrating agricultural and irrigated land
development projects into regional development planning (Figure 7).

Figure 7 idealised integration of agricultural and irrigated land develop-
ment projects into regional development plans (land use plans)

Natural Resource Management Plan [*— Environmental Management Plan

th

Natural Resource Management Priorities

Policy Targets 3

Economic,

Social & Regional Development Strategies H Regional/Provincial
Environmental Development Plan

Goals Y l
Socio-Economic Development Plan [T

A

Project Plan (irrigated agriculture)

Stakeholder involvement and local participation

Almost all EIA systems provide for consultation and participation of various stakehold-
ers (government institutions, public) prior to the decision on a project. The public may
be categorised as: local people (groups, individuals) directly involved in or indirectly
affected by the development project, environmentatists (national/international groups
or individuals), business interests, and other public pressure groups, including media.
Each of these publics may organise themselves into, or be represented by, one of
more non-governmental organisations. Effective involvement can bring numerous
benefits: increase in the quality of the decision, reduction in costs and delay,
achievement of transparency of decision and commitment to decision, and avoidance
of public controversy and confrontation.

However, public participation in the EIA systems in developing countries is frequently
insufficiently developed, and there are few concepts to foster broad-based stake-
holder participation in critical phases of ElA, e.g. early planning stages, scoping or
setting site-specific environmental goals for sustainable development, decision-
making on the project. Provisions and practice relating to consultation, institutional
collaboration and local participation are also strongly influenced the political system in
the jurisdiction concerned and the lack of a culiure of Western-siyle public participa-
tion. The confidentiality of EIA studies and lack of experience and knowledge about
EIA may exacerbate the deficiencies.

Therefore, the following recommendations are made to ensure that the perceptions
and the needs of the local people are considered adequately at every stage in the EIA
process:
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il ¢ Questionnaires and surveys:

Needs_analysis determines perceptions about development and environmental is-
sues of the people concerned; the needs analysis can include conventional socio-
economic surveys, e.g. household or market surveys, farming systems analysis

Participatory rural appraisals (PRA) or equivalent surveying methods (local knowl-
edge systems surveys) are efficient ways to involve local people and people who
work in the area (sectoral managers at local level, social workers, etc.} to evaluate
the local people’s values and perceptions of sustainable natural resources devel-
opment. Relevant tools include transect walks, mapping and landscape modelling,
seasonal analysis, trend diagrams (e.g. FAO-RAPA 19985, GTZ 1994)

» Stakeholder and gender analyses determines who is involved, who benefits and
who loses from the proposed development;

» Participatory planning workshops and consultative local meetings may be useful to
enhance dialogue among stakeholders and evaluate local perceptions, especially
in complex situations or if there are local conflicts over resource use;

: e Formulation of environmental quality goals (for environmental management) at irri-
. gation scheme or project level should be done jointly by governmental agencies -
B and traditional decision-makers at local level, considering different stakeholders
e and gender issues;

i » Results should be presented in the EIA report. Tables may summarise the envi-
i ronmental issues of concern and the solutions proposed by various local people.

¢ Environmental monitoring, education and training should promote cross-sectoral
awareness and communication skills that lead to improved quality of information on
environmental resources, human activities and long-term environmental conse-
quences. Methods of public participation during implementation and operation are
advertisements, leafleting, use of media, displays and exhibitions, open houses,
community liaison staff, community advisory committees, public hearings, etc.

Common stakeholders and actors in EIA for agricultural development can be:

s local peopile (individuals, families, cont.
groups each with different interests)
— agricultural land users - forestry
— land owners — environment, natural resources
— irrigation farmers — public health
— pastoralists, fishermen, etc. ¢ non-governmental organisations
- urban and rural water users — development organisations
— landless people (international/nationalflocat)
— local businessmen — local self-help groups
— agro-businessmen — environmental pressure groups
— non-rural people (naticnalfinternational {evel)
o traditional focal leaders = interested public such as lawyers,
| - government e e
: — national and provincial fevel o consultants, planners, specialisis

- local level

« governmental institufions (at na-
tional/provincialfiocal level)

— implementing agency
— water development agencies

— different agricultural agencies,
including local extension staff

— local government

e donors, funding agencies
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3 ScoreEoFEIA

Activities in agricultural and irrigated land development

The first step in impact analysis is to identify project objectives and activities which can
cause environmental changes. Plans, construction and consuliative activities should be
assessed in terms of their environmental sensitivity. In agriculture and irrigation, environ-
mental changes can be caused by different activities: use of water, land reclamation, ag-
ronomic practices, infrastructure development, and health control measures (Box 6).

Activities of agro-industry (e.g. processing) or the production of agricultural inputs
(e.g. agro-chemistry plants) are excluded here because they are usually subject of
specific EIA studies. Detailed EIA studies of large dams and reservoirs should follow
the elaborate guidelines of ICOLD and other agencies (e.g. ICOLD 1982, 1988, DVWK
1994, 1993; SMEC 1990; UNESCO 1987, ESCAP 1985).

Planning documents

The implementing agency (or farmer association) is responsible for submission of planning
documents which define the projeci objectives and technical or organisational details of
construction, maintenance and operation. Often, feasibility studies and detailed designs
are prepared by consultants (Mann 1982). These documents are the basis of EIA and they
are subject to analysis in working step 1 of the EIA study (see chapter 7). A summary of
the Project Plan is presented as part of the EIA report (see Working Aid 13.2 and 13.3).

The EIA study can be prepared by the project planning team, or by an independent
team of environmental specialists. Results can be biased by conflicting interests if the
same team of consultants is contracted for planning and EIA. However, in the view of
emphasising environmental management at an early planning stage rather than aim-
ing at administrative EIA statements, the integration of environmental specialists in the
team of planners can be of advantage.

The phase of planning and the quality of planning documents have considerable influence
on the depth of EIA. Ofien, detailed planning documents are still in the stage of prepara-
tion when EIA is undertaken. Therefore, it is often impossible to predict environmenial
changes to the desired degree. On the other hand, important decisions on site location
and water resource uses are made by decision-makers at an early planning stage.
Therefore, possibilities to elaborate altematives in EIA studies are often limited to technical
" details, and appraisal of alternative plans is limited to projects which involve the large-scale
destruction of environmentally sensitive areas or other socially or politically controversial
issues, e.g. projects associated with large multi-purpose reservoirs.

Data base

Environmental changes are analysed and evaluated on the basis of available docu-
ments and baseline data. A detailed Checklist for data inventories and project ar-
rangements is presented in Annex 1. The information needed to assess the legal and
institutional framework conditions is shown in Box 7.

In large projects, special baseline surveys are often required, although in practice, fi-
nancial and time constraints limii the preparation of detailed and comprehensive
baselines survey for environmental appraisals. Only rarely will conditions meet interna-
tional standards (as defined in e.g. in ISPAN 1995; ERL 1884) for basefine surveys and
rapid surveys may be more appropriate (see Box 8).

Often, analysis, prognosis and evaluation of changes can be made only at a reconnais-
sance level and for a limited number of environmental components. If needed, special in-
vestigations can be conducted at a later project phase, for example during operation. It
can also be preferable, to concentrate on environmental monitoring rather than preparing
detailed baseline surveys and predictions which often remain speculative and open to dis-
putes because of the specific nature of environmental changes in agricultural lands. -~ -










4 SCREENING

The screening process determines whether the project is likely to cause significant
environmental effects. It is usually a desktop examination using existing planning
documents and other easily accessible information on the framework conditions of the
project. The process of screening is illustrated in Figure 8 and the guiding steps are
explained in Box 9.

ElA according to national reguiations

Projects are subject to EIA, if their type, size and location suggest that significant envi-
ronmental changes are likely to occur (e.g. UNEP 1987; EU Directive 85/337; OECD
Council Recommendation 1985; different National Acts, e.g. the German Act on EIA
of 1990). The European Union Directive describes a number of water resources and
agricuitural development projects:

land consolidation projects

conversion of land into intensively used agricultural areas
water resources projects in agriculture

farms with intensive animal production (large-scale farming).

These projects can be subject to EIA, if their further attributes suggest that significant
effects are likely. Criteria are usually defined at the national level; for example the fol-
lowing threshold limits for EIA applications are set in Thailand and Malawi:

e size of area: if area >12 800 ha (e.g. NEB,Thailand)
o water abstraction: if river volume > 100 000 m*/a (e.g. NEB, Thailand)
e reservoir storage if storage surface area is >15 km*(e.g. NEB, Thailand)
e costs involved: if totaf investment >3 mio US $§ (e.g. Malawi).

In case that one of these threshold values are exceeded, the project is subject to
statutory EIA under national laws (Figure 8). The examination is executed by the re-
sponsible national agency, either the line agency (e.g. Ministry of Agriculture or Irriga-
tion) or the environmental authority. Further procedures are usually defined in national
EIA acts and regulations. Often, the existing guidelines are not sector-specific, and if,
they are not directly applicable to irigated agriculture. In practice, only few large irri-
gation projects fulfil one of the above mentioned national standards and the detailed
ElA is rarely applied to agricultural and irrigated iand development.

Project appraisal in development aid

Independent of national procedures, all donor agencies in development cooperation

require procedures of environmental appraisals to ensure that projects are compatible
with environmentally sound development (World Bank 1991, UNEP 1988, ADB 1987;
overview in: Petermann 1993.2, ERL 1987). For example, the procedures for German
technical cooperation (BMZ 1987, 1993, GTZ 1991) requires that:

» Environmental issues must be documented in all project reports (appraisal report,
technical reports, project pianning documents, etc.);

* The environmental co-ordination unit (GTZ-administrators) is informed and involved
in environmental decision-making;

» All projects must be assessed into five environmental categories (U 0 and U 1 to U
4), depending on the degree of environmental impacts, the demand for mitigation
measures and monitoring, and the likelihood of environmental risks. This evaluation
is done mutually by the sector planners and other decision-makers, based on
technical findings of the appraisal mission or special EJA studies.
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Figure 8 Procedure for Screening
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Further EIA studies

In many cases, the existing documents do not allow for a meaningful or detailed ap-
praisal of environmental changes. A detailed EIA study is rarely done by the imple-
menting agency (recipient country) in the early pianning stage, due to lack of funds
and expertise. Therefore, further appraisals are often required: baseline surveys, envi-
ronmental studies and experts consultations (BMZ 1987; 1993). This applies to all
projects if the screening process shows that the project is likely to produce significant
environmental changes. The focus and contents of further EIA studies are determined
in the Scoping Process (see chapter 5 and Figure 10).

Framework conditions for environmental management

The decision to continue with further EIA studies should not depend solely on project-
specific attributes such as size and financial resources involved. Also the pre-existing
status of environmental degradation and the potentials for efficient management
should be considered.

it is commonly agreed that the acceptance and adoption of environmentally sound
agriculture {e.g. best management practices) refies on various factors. Apart from the
availability of resources and access to appropriate technology, the status of environ-
mental education and technical knowledge or skills of planners and land users, and
policy or legislative systems are also important (e.g. OECD publications 1989-1995,
O’Callaghan 1996). Figure 9 shows internal and external factors that influence the
adoption of environmentally sound management practices.

Administrative arrangements are aiso important for advisory services, monitoring and
controlling; for example, through the agricuitural extension service, water resources
bodies, health services, and nature conservation authorities. If such supporting serv-
ices are inadequate, incentives for environmentally sound resources management are
lacking, and environmental education and knowledge are poor, then the risks for suc-
cessful implementation of environmentally sound agriculture are also high. In these
circumstances, it may be recommended to continue with EIA, and to identify areas of
high environmental risk associated with unfavourable framework conditions.

Alternatives for EIA application

Where further EIA studies are needed, there are two options:

1 Consideration of environmental issues in normal planning and design, without
specific studies; this limited approach can be appropriate if
— potential environmental impacts are small in intensity and size
- environmentally sensitive areas and scarce resources are unchanged

technical systems exist - and are likely to be adapted - by local land and water
users which allow environmentally sound management

standards to control agricultural pollution are enforced at farm level
framework conditions for efficient environmental management are favourable.

!

!

2 Conducting an E!A study. Content and depth are determined in the Scoping
Process (chapter 5).
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Box 9




