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Aims and Objectives of EIA:

- Aims:

- Ensuring that environmental factors are explicitly
addressed in decision-making processes concerning
proposed development

- Improving the design of the proposed development

- Anticipating, avoiding, minimizing, and offsetting adverse
effects related to development proposals on the human and
biophysical environment

- Facilitating informed development decision-making



Aims and Objectives of EIA:

- Objectives:

- Protecting the productivity and capacity of human and
natural systems and ecological functions

- Providing a means for public debate about the nature and
direction of development

- Facilitation learning and environmental education

- Facilitating participatory approaches to development and
decision-making

- Promoting development that is sustainable



- Effect/Impact/Change

- Assessment/evaluation

- Environment: physical/Biological/Socio-economic
- IA/EIA

-CEA

- ERA

- ESIA

- EIS/ISEIS

- EMP/EMS

- Sustainability Assessment

-CEA
-SEA



Definition of Strategic environmental assessment (SEA):
Fischer (2007)

IS a systematic decision support process, aiming to
ensure that environmental and possibly other
sustainability aspects are considered effectively in policy,
plan and programme making.



«Sustainable development is development that
meets the needs of the present generation without
compromising the ability of future generations to
meet their own needs. »

(World Commission on Environnent and Développement, 1987)




Sustainability Impact Assessment (SIA)

Definition of SIA:
(Arbter, 2003)

systematic and iterative process

of the likely economic, social and environmental
impacts

of policies, plans, programmes and strategies

enabling stakeholders concerned to participate pro-
actively
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Overview of

168 Mammals: 22 thereatened

8 Wild cat species

(Persian lion and Caspian tiger are extinct)
2 Bear species

3 Gazella species

3 Deer species

6 Sub-species of wild sheep

491 Bird species:
225 Breeding birdsiis

219 reptile species: 72 snake species,
23 amphibians

About 8,000 plant species: 1,800 endemic:
2,428 threatened: 24 species endangered
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Most frequent developme rojects in Iran




Introduction

Law on waste disposal 2004

4th National Develomment Plan| 2004

3rd National Develomment Plan| 1998

EPHC Code of Practice on EIA| 1994 [DoE-EIA Bureau

2nd National Develomment Plan _

Law on water Pollution control 1994

1st National Develomment Plan 1989

Law on Air Pollution control| 1995

Article 50 - Constitution Of |.R.of IRAN 1980

Law for Protection of Protected and Sensitive Areas| 1975

Protection Of seas and border rivers against oil pollution 1975

Law for Endangered Species of Wild Fauna and Flora| 1974

Law for Endangered Species of Wild Fauna and Flora| 1974

Law on Air pollution Cntrol| 1974

Law on Environmental Protection| 1974
- Department of the Environment

RAMSAR Convention eyal

Law on Hunting and Fishing| 1965 |Hunting and Fishing Control Organisation

Guidline on Hunting and Fishing| 1957 |Hunting Center
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Screening: Is an EIA
required?

Box 5.2 World Bank Project Screening Lists

Category A Projects

These projects are likely to have significant adverse environmental impacts that are
diverse, are unprecedented, or affect an area beyond the specific project site. A full EIA is
required for such projects as:

- large-scale industrial plants — forestry and production projects

- dams and reservoirs - large-scale land clearance

- port and harbour development - 0il, gas, and mineral development

- large-scale irrigation - large-scale drainage or flood control

- river basin development ~ thermal or hydropower development

- hazardous or toxic materials involvement - manufacture, transport, use of pesticides
- reclamation and new land development - resettlement

Category B Projects

These projects are likely to have adverse impacts but are less significant than Category A
projects. Most impacts are reversible, manageable, and site-specific. Projects include:

- glectricity transmission - agro-industries

- renewable energy development ~ rural electrification

- tourism development - small-scale aquaculture

- small-scale irrigation and drainage - rural electricity supply

- rural water supply or sanitation - small project maintenance or upgrading
- watershed management or rehabilitation

Category C Projects

These projects are likely to generate only minimal or no significant adverse environmental
impacts. No EIA is required for projects concerning:

- education initiatives — family planning

- nutrition programming - health initiatives

- institution development - technical assistance
- most human resource projects

Source: World Bank 1993,




EIA process In lran




A

By Proponent

Economical/Technical
Feasibility Report

By Proponent l

Technical/Spatial
Alternatives

By Provincial
Office
No EIA

| Required

Environmental rules
and standards

EIA Required

By Proponent

A—>

Preliminary EIA report

-

By Provincial Office l

Review the Preliminary EIA
report and send to EIA Bureau

Review by experts
in EIA Bureau

Full EIS
Required

Expert
Opinion

Required

Maximum 90 days for Full EIS

By EIA Committee

Discussion on
the EIS

By EIA Committee

Revision
Required

Decision
making

Rejected

EIS Approved

Maximum 30 days for priliminary EIA report

EIA process

Project phases

Project proposal ‘

By Provincial

Office

Screening (whether a
full EIA is necessary)

Unclear

By Proponent

Pre-feasibility
studies of project

Yes

v

Initial EIA and preparing the
Preliminary EIA report

Feasibility studies
of project

By Proponent

By EIA Beureau
(After 20days)

Initial Review on the
Preliminary EIA report

and if a full EIA is
necessary?

Compiling data in the field,

Interview, Questionnaire, etc

Full EIA and prepare the full EIS

By EIA Bureau
(After 90days

A A 4

Final review and
decision making

Revision

EIS approved

EIS not approved

v

Review of the all
reports from
feasibility stage

Planning, Investment

Project

and Site selection

v

Operation

By proponent/and EIA Bureau

Preparation, Construction and Operation

Monitoring and Supervision
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Box 1.5 Generic EIA Process

Project description

Screening

Scoping

Impact prediction
and evaluation

Impact management

Review and decision

Implementation and
follow-up

Description of the proposed action, including its
alternatives, and details sufficient for an assessment.

Determination of whether the action is subject to an EIA
under the regulations or guidelines present, and if S0
what type or level of assessment is required.

Delineation of the key issues and the boundaries to be
considered in the assessment, including the baseline
conditions and scoping of alternatives.

Prediction of environmental impacts and determination
of impact significance.

|dentification of impact management and mitigation
strategies and development of environmental
management or protection plans.

Technical and public review of EiS and related
documents and subsequent recommendation as to
whether the proposed action should proceed and under
what conditions.

Implementation of project and associated management
measures; continuous data collection to monitor
compliance with conditions and regulations;
monitoring the effectiveness of impact management
measures and the accuracy of impact predictions.

Public consultation




absence of project

project

parameter change
with project

environmental parameter

parameter changein _ _

t0
time (t)

Figure 3.1 Conceptualization of an environmental effect.

Direct impact (first order): Cause (Action A) » Effect (Impact 1)

Indirect impacts: L

Second-order impact (Impact 2)

.

Third-order impact : (Impact 3)

Figure 3.2 Direct, second-order, and third-order impacts.

Source: Based on Harrop and Nixon 1999.




%ﬂe of environmental impacts = Rate of increases in

heavy metal
concentration, and

| standards
| Incremental effects

» A: 10% mortality
Additive effects _ B: 10% mortality

Effects/Impacts Effects of heavy
metals on fish in
higher temperature
and lower dissolved
oxygen

Antagonistic effects



Environmental
Effect X

Environmental
Effect Z

Figure 3.4 Synergistic environmental effects.



Temporal characteristics of environmental impacts

- Duration.............c..c........ Length of time that impact occurs

- Continuity......... continues/ discontinues, electricity, noise from blasting
- Immediacy................... odor/health effects from livestock operation

- Frequency ............... street and airport noise

- Regularity................. military operation



Other effects attributes

- Magnitude
- Direction (adverse-Neutral-Positive)
-Spatial extent

- Reversibility/irreversibility
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Trapezoidal Membership Functions

Reqular Trapezoid
Left_Slope =1/ (B-A) ; |
a b ¢ d

Right_Slope = 1/ (C - D)

CASE1: X<= a Or X>=d
Membership Value = 0

CASE 2: X>=Db And X<=c¢
Membership Value = 1

CASE 3: X>=a And X<=b
Membership Value = Left_Slope * (X - a)

CASE 4: (X>=c) And (X <=d)
Membership Value = Right_Slope * (X - d)
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Scoping:

Determines of
the important
Issue and
parameters that
should be
addressed in an
EIA,
establishes
spatial and
temporal
boundaries,
focuses on the
relevant issues
and concerns.

Table 6.3 Scoping the Biophysical Environment

Air

« current pollutant concentration
* pollutant dispersion

* gmission levels

* emission types

* temperatures

* windspeeds and directions

Soil

* grosion rates
moisture content
fertility

organic matter
electrical conductivity
chemical composition
stability

* soil pollutants

Terrestrial

* |evel of fragmentation

» widlife populations

vegetation cover and composition
air- and water-borne pollutants
levels of light pollution

vegetation health

Water

* surface quantity

* surface water withdrawal
* groundwater quantity

* groundwater withdrawal
* chemical content

* turbidity

* stream flow

* bank stability

* levels of eutrophication
* current pollution discharges
* fish and fish habitat

Coastal zone

* water temperature

* flood frequency

* tidal activity

» sedimentation

* marine resource populations
* bank or cliff stability




Scoping the Human Environment

Table 6.4 Scoping the Human Environment

Economics

* local and non-local employment
* labour supply

wage levels

skill and education level

retail expenditures

material and service suppliers
regional multiplier

tourism

Demographics

* population

* population characteristics (family size,
income, ethnicity)

« settlement patterns

Health

quality of life (actual and perceived)
medical standards

worker death or injury rates

current disease transmission
mental and physical well-being

Housing

* public and private housing

* house prices

* homelessness and housing problems
* density and crowding

Local services

* educational services

* health services

» community services (police, fire)

* transportation services and infrastructure
* financial services

Socio-cultural

* family life

* seasonality of employment
culture and belief systems
crime rates, substance abuse, divorce rates
community conflict and cohesion
traditional foodstuffs

* community perception

* gender relations




How to establish a Spatial Boundaries:

Box 6.4 Principles for Spatial Bounding

* Boundaries must be large enough to include relationships between the proposed
project, other existing projects and activities, and the affected environmental
components (Cooper 2003).

The scope of assessment should cross jurisdictions if necessary and allow for
interconnections across systems (Shoemaker 1994).

Natural boundaries should be respected (Beanlands and Duinker 1983).

Different receptors will require assessment at different scales (Shoemaker 1994).
Boundaries should be set at the point where effects become insignificant by establishing
a maximum detectable zone of influence (Scace, Grifone, and Usher 2002).

Both local and regional boundaries should be established (Canter 1999).

Geographic boundaries for any particular assessment will vary depending on a number of
factors, including the nature of the project itself, sensitivity of the receiving environment,
nature of the impacts, extent of transboundary impacts, availability of baseline data,
jurisdictional boundaries and cooperation, and natural physical boundaries.




How to establish a Spatial Boundaries:

Receptor ‘A’
boundary

boundary  \ _

proposed project

./‘

Receptor ‘B’ 7 Composite (A+B+C)
boundary /

EIA boundary

Pd
B
0
o
.
B
v
o
.

Receptor ‘'C’

bound 4
i jurisdiction

boundary

Figure 6.3 Spatial bounding based on composite environmental receptor information
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Inaccurate and imprecise Inaccurate and precise

Accuracy
\£
Precision

Accurate and imprecise Accurate and precise




Table 7.1 Selected Biophysical Environmental Impacts:

| t predicti i
mpact prediction Examples of What to Predict

Air quality impacts ' Water impacts

* pollutant concentration (various) * surface quantity

* pollutant dispersion * surface water withdrawal
* emission levels * groundwater quantity

* emission types  groundwater withdrawal
 temperature  chemical change

* changes in wind speed * turbidity

« streamflow change

Soil quality impacts « bank erosion (flood risk)
S * biological change (eutrophication, algal
What to N 3 blooms)
. : f‘“;]mmy (qutnent ghangt(et) * pollution discharge rates (assimilative
predict? ol e capcy
: ty * biological resources (fish and fish
* chemical change habitat)
* stability
* soil pollution Coastal zone impacts
Terrestrial impacts FALIERNGIOr
« flooding

« fragmentation « alterations to tidal activity

* wildlife populations « sedimentation

* vegetation cover and composition « marine resource populations
* air- and water-borne pollutants « bank or cliff stability

* light pollution
* disturbance
* vegetative trampling




Impact prediction

Table 7.2 Sample Techniques Used for Prediction
in the Biophysical Environment

Air dispersion modelling
box models
air quality indices
monitoring from analogues

Biological species population models

How to habitat simulation modelling

predict? ecological risk assessment
biological assessments

Surface water waste load allocations
statistical models
hydrological models
water usage and allocation studies

Groundwater pollution source surveys
mixing models
flow and transport models
soil and groundwater vulnerability indices




Impact prediction

What to

predict?

Table 7.3 Selected Human Environmental Impacts: Examples of What

Predict

Direct economic impacts
* local and non-local employment
* labour supply and training
* wage levels
* employment demand by skill group

Indirect economic impacts
* retail expenditures
* material and service suppliers
* labour market pressures
* regional multiplier effects
* tourism

Demographic impacts
* changes in population size
+ changes in population characteristics
(family size, income, ethnicity)
* changes in settlement patterns

Health impacts
* quality of life (actual and perceived)
+ medical standards
* worker safety (risk of death or injury)
* disease introduction and transmission
* physiological impacts (stress, worker

satisfaction)

* mental and physical well-being

Housing impacts
* housing demand
public and private housing
* house prices
» homelessness and housing proble
* density and crowding

Local service impacts
* educational services
* health services
« community services (police, fire)
* transportation services and infrastr
* financial services

Socio-cultural impacts

* lifestyle changes (family life, seasor
of employment)

» threats to culture and belief system

* perceived and actual risks

* social problems (crime rates, subs
abuse, divorce

» community stress (conflict, integra
cohesion)

* traditional foodstuffs

* |ocal pride and community percepti

» aesthetic impacts

* gender relations




Impact prediction

Table 7.4 Sample Techniques Used for Prediction in the Human Environment

Social demographic models
participatory mapping
health-based risk assessment
intention surveys

How to Economic economic multipliers
« 4+ total economic productivity models

predict? input-output analysis

Monte Carlo analysis

Cultural traditional knowledge
participatory mapping
community dialogues
analogue techniques




Example: effects of Gas-gatherin iplines and facilities on fish and fish

habitat for the Mackenzie Gas Project

Box 3.2 Effects of Natural Gas-Gathering Pipelines and Facilities
on Fish and Fish Habitat for the Mackenzie Gas Project,
Northwest Territories

Effect attribute

Key Phase when Geographic
indicators ~ impact occurs  Direction Magnitude  extent  Duration  Significant

Habitat Construction Adverse  Low Local Short term No
Operations Adverse Low Regional  Long term No
Decommissioning/ Adverse  Low Local Long term No
abandonment

Health Construction Adverse  Low Local Long term No
Operations Neutral  No effect N/A N/A No
Decommissioning/ Neutral  No effect N/A N/A No
abandonment

Distribution Construction Adverse Low Local Long term No
and Operations Neutral  No effect N/A N/A No
abundance Decommissioning/ Neutral  No effect N/A N/A No




Effect attributes:

Direction

Adverse: Impact will cause an adverse change in a measurable parameter relative to baseline
conditions or trends.

Neutral: Impact will cause no change in a measurable parameter relative to baseline condi-
tions or trends.

Positive: Impact will cause a positive change in a measurable parameter relative to baseline
conditions or trends.

Magnitude _

No effect: No change in the valued component.

Low: An individual or group within a population found in a localized area, such as the local
or regional study area, might be affected.

Moderate: Part of a regional population within the local or regional study area might be
affected, changing the abundance or distribution of the valued component and affecting
opportunities for hunting, trapping, or viewing wildlife as currently practised.

High: An entire population within the local or regional study area might be affected, chang-
ing the abundance or distribution to such an extent that the population would not likely return
to its previous level, resulting in reduced population viability and unsustainable harvest com-
pared with current practice.

Geographic extent

Local: Terrestrial—the effect on the valued component is measurable within the local study
area; marine—the effect will be limited to within about 10 kilometres of the proposed activity.
Regional: Terrestrial—the effect on the valued component is measurable within the regional
study area; marine—the effect will extend beyond 10 kilometres of the proposed activity to
the Canadian Beaufort Sea region.

Beyond regional: Terrestrial—the effect on the valued component is measurable beyond the
regional study area.

Duration

Short term: Effect is limited to less than one year.

Medium term: Effect lasts for more than one year but less than four years.

Long term: Effect lasts longer than four years, but the valued component will recover not
more than 30 years after project decommissioning.

Far future: Effect extends more than 30 years after decommissioning.

Source: Mackenzie Gas Project Environmental Impact Statement, 2004, v. 5, section 7,
pp. 7-183 to 10-27.




Impact evaluation and determination of significance

Box 4.1 Partial Checklist for a Bridge Construction Project

Proposed project activities:
dredging
blasting
pier construction
traffic diversion

Affected physical components:
water quantity
water quality
soil quality
soil stability
air quality

Affected biological components
fish populations
spawning habitat
cavity nesting bird habitat
wildlife habitat
rare or endangered species

Affected socio-economic components
employment
noise
health

ORN OO0 O8ORO SISO

Box 4.2 Types of Simple EIA Checklists

Descriptive checklists: Provide guidance on how to assess certain impacts, including data
requirements and potential information sources.

Data requirements Data or information source and techniques
Water quality:
water uses, baseline chemicals water user surveys, water quality analysis,
present, runoff data hydrological modelling
Employment impacts:
economic base, workforce industry survey, community profiling, regional
characteristics, job creation multipliers

Questionnaire checklists: Propose a set of questions that must be answered when
considering the potential effects of a proposed development.

-~

Will the project cause pollution of air, water, or soil? Yes No
Will there be a discharge of solid or dissolved substances
to waste water?
Is there a risk of discharge of gases that are damaging to
health or environment?
Is there risk of a potential impact on drinking water?
Will the activity cause discharge of dust to the atmosphere?

L
& 000 O
L |

-

Will the project cause waste problems? es

Will waste be created during operations that is hazardous to
human health?

Is there a risk that tailings may contaminate local water and
soil resources?

Have the long-term environmental impacts of mine waste been
considered?

Is the proposed management of hazardous waste in compliance
with standards?

Source: Based on NORAD 1994,

£l 8 8 L0
3 Li+11 L]
(3 53¢ EY ‘B

Threshold of concern checklists: List environmental components that might be affected by
the project actions, specific criteria for each component, and thresholds against which the
project actions can be assessed.

Component Criterion Threshold of concern Action or alternative
Human health noise level maximum 12 dB increase
Economics benefit-cost ratio  2:1

Water supply withdrawal rate 125,000 litres/day



Sumimacy of Worsh-Case Powrmisl impacis Prior i iktigetion Box 4.3 Illustration of a Typical Section of the Leopold Matrix

Impact Rating

- = No impact

0 = Negligible impact
1 = Minor impact

2 = Moderate impact
3 = Major impact

Matrix Instructions: Components and actions: modification of regime

1. Identify all actions across the top that are part of
the proposed project.

2. Under each action, place a diagonal slash in the
cell at the intersection of each component on
the side of tha matrix where an impact is
possible.

. Indicate the magnitude of the impact with a value
Marine Plants from 1 to 10 in the upper left of each cell, where
11s alow and 10 Is a high magnitude. Indicate
Phytoplankton + for a positive impact or — for a negative impact
In the lower right, indicate a value from 1 to
10 for the importance of the impact.

Project
Component
Physical
facilities
Atmospheric
emissions
Liquid and
solid releases
Lights

and beacons
Repetitive
impacts

Environmental Components

a) exotic flora or fauna introduction

¢) modification of habitat

d) alteration of ground cover

e) alteration of groundwater hydrology
f) alteration of drainage

g) river control and flow modification

b) biological controls
h) noise and vibration

Macrophytes

Microbiota mineral resources

a
Water column b. construction material
. solls

Sediments

c
d. land form

Zooplankton o
force fields and radiation

Ichthyoplankton . unique features

surface

. ocean

Macrobenthos

Hyperbenthos

A. CHEMICAL CHARACTERISTICS

underground
. quality

. temperature

Epibenthos

Biofouling Community

Fish and Commercial Shellfish

Pelagics Magnitude (strong negative impact)
Groundfish e For example:

Shellfish 0

1 4@ Importance (minor, perhaps locally contained)

. . ps . . . a 5 s 2 Source: Based on Leopold et al. 1971.
Figure 4.1 Partial impact identification matrix from the Hibernia offshore oil development i

project.




Box 4.4 Example of a Simple Weighted Magnitude Matrix

Project actions

(importance)
blasting
side cleaning
dredging
construction
equipment
transport
Total impact

I
-d

air quality -0.78
water quantity ; —0.80
water quality 5 2 -1.76*
noise J —0.28
habitat . -0.64
wildlife Z —-0.64
human health : -3 —-0.44

Affected Environmental Components

+ = positive impact No impact = Moderate impact = 3
— = adverse impact Neglible impact = 1 Major impact (irreversible or long-term) = 4
Minor impact = 2 Severe impact (permanent) = 5

*Total impact (water quality) = (0.22)(—2) + (0.22)(—4) + (0.22)(-2) = -1.76

In the above matrix, the weights are distributed across the affected environmental components such
that the total of all weights is “1’, where the larger the weight the more important the component. In
this way, all components can be given equal weight, 1/7 in the above matrix, but to increase the
importance of one component requires that a trade-off be made and the importance of another
component or components be decreased.




Change in abundance and distribution

!

Change in availability, quantity, and
quality of fish habitat

— Direct habitat Change Change Sediment Fish Changein
effects in channel in seabed deposition impingement or water qualit
A morphology morphology A entrainment

Change in fish health

Suspended
sediment

!

!

Barge footprint Dredging

! !

Barge-based gas conditioning facility

Figure 4.2 Effect pathways network diagram for the Niglintgak Barge Facility of the Mackenzie Gas Project, Northwest Territories.

Source: Adapted from the Mackenzie Gas Project Impact Statement, 2004, v. 5, section 7, Figure 7-8, p. 7-74.
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6-5 Calculating impact significance

IMPACT IMPACT
CHARACTERISTIC IMPORTANCE
(magnitude) (value)




Impact evaluation and determination of significance

RAPID IMPACT ASSESSMENT MATRIX
(RIAM)

PASTAKIA, 1998
Developed, 2010



TABLE 1. Assessment Criteria

Criteria

Scale

Description

Al: Importance of condition

AZ2: Magnitude of change/effect

B1l: Permanence

B2: Reversibility

B3: Cumulative

4

L b2 = L B = L

Important to national/international
interests

Important to regional/national interests

Important to areas immediately outside
the local condition

Important only to the local condition

No importance

Major positive benefit

Significant improvement in status quo

Improvement in status quo

No change/status quo

Negative change to status quo

Significant negative disbenefit or change

Major disbenefit or change

No change/not applicable

Temporary

Permanent

No change/not applicable

Reversible

Irreversible

No change/not applicable

Non-cumulative/single

Cumulative/synergistic




(al) X (a2) = aT
(bl) + (b2) + (b3) = bT
(aT) X (bT) = ES

A; = A1*A2
B; = B1 + B2 + B3 + B4

ES = A/*B;.




TABLE 2. Conversion of Environmental Scores to Range Bands

Range
Environmental Score Description of Range Bands

+72 to +108 Major positive change/impacts
+36 to +71 Significant positive change/impacts
+19 to +35 Moderately positive change/impacts
+10 to +18 Positive change/impacts

+1 to +9 Slightly positive change/impacts

0 No change/status quo/not applicable

-1 to -9 Slightly negative change/impacts
—10 to —18 Negative change/impacts
—19 to —35 Moderately negative change/impacts
—36 to —T1 Significant negative change/impacts
—72 to —108 Major negative change/impacts
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teria Scale Description
. Importance of the impact 4 Important to national interests: area of coverage can be defined as the country as a whole,
or the impact target has national/international significance,
3 Important regionally: area of coverage can be defined as a single region of the country with its
immediate surroundings, e.g. Central Finland as a whole,
2 Important to areas outside the local context: area of coverage can be defined as a part of the region
but nevertheless is bigger than in local impacts. For example, a municipality as a whole.
1 Important only in the local context: area of coverage is small and can be defined as point-formed,
for example a single village inside a municipality.
1] Mo geographical or other recognised importance.
. Magnitude of change +3 Major positive benefit
132 Significant improvement in status quo
+1 Improvement in status quo
1] Mo change in status quo
—1 Megative change to status quo
-2 Significant negative disadvantage or change
-3 Major disadvantage or change
. Permanence of the impaci-causing activity 4 Permanent or long-term: the impact is intended to be a permanent one or will last for more than
10-15 years.
3 Temporary and medium-term: the impact will last approximately 1-10 years
2 Temporary and short-term: the impact will last only for a short period of time (few weeks or mon
1 No change/not applicable
. Reversibility of impact 4 Irreversible impact: impact has changed the environment permanently or the restoration will last

at least 10-15 years,

3 Slowly reversible impact: impact has changed the environment substantially but restoration can
be observed. Total recovery will, however, last for many years,
2 Reversible impact: the original state of the environment will be restored quickly (in weeks or mont

after the activity finishes,
No change/not applicable

—

. Cumu lativity/synergism of impact 4 Impact has obvious cumulative or synergistic effects with the other projects or activities occurring
in the same area.
3 Cumulative and/or synergistic impacts exist in the project environment, but the significance of thes

interactions is still uncertain.
Impact can be defined as single (not interacting with other impacts)

1 No change/not applicable
. The susceptibility of the target environment 4 The target area is extremely sensitive to environmental changes and/or it has intrinsic values with
regional or national level significance
3 The target area is sensitive to environmental changes and/or it has locally significant intrinsic value:
(outside the actual target area)
2 The area is stable for the environmental changes caused by the planned project and does not have

significant environme ntal values that should be considered during the evaluation process
1 Mo change/not applicable




Range bands used for the modified RIAM method.

— — * An impact represents the lower limit of a major change, if it is

ES scores Clasification Description regionally important (A1=3) and causes major changes in its area

[108, 192] + Major positive impact of iﬂﬂl{El‘l[E (A2=3).In additiun‘buth the duration and reverjjihility

54,107 13 Sigfican postive impact of the impact can be measured in years (B1 =B2=3), the impact

|3]'53] 0 Moderate positive im accumulates over time or has synergistic effects with other
’ _ pﬂ _ part environmental impacts (B3=3), and it focuses on areas of the

[1L30 Slight ptﬁlt.l'-.l'E impad environment susceptible to changes (B4 =3).

0 Nochange in Stafus Qw0 « When an impact is significant outside the local context (A1=2),

-30,-1] Slight negative impact causes major changes in this area (A2=3) and focuses on sensitive

-53,-31] Moderate negative impact ~ areas of the environment (B4 = 3), but the consequences can still be

107, -54) Siificant negative impact  defined as temporary and short-term (B1=2), reversible (B2 =2)

|-192, - 108] Major negative impact and single/non-cumulative (B3 =2), it presents the lower limit of
significant change.

* Acondition is placed on the upper limit of slight change, if it is only
locally important (A1=1) but causes significant changes (A2 =2)
that are permanent (B1=4), irreversible (B2=4), highly cumula-
tive/synergistic (B3=4) and focus on a sensitive area of the
environment (B4=73).

Impacts of moderate significance lie between the limits of slight and
significance change.

Impacts that have no importance (A1=0) or do not change the
status quo (A2=0) are scored zero.




Phozical and
chemical components Al A2 Bl BI B3
(PC)
Air quality -1
Noise -2
-2
-2

-1
-1

Table 4. Summary of assessment
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Comparisen af positive and negative
impacts in and benween the categories

« Physical/Chemical (PC)
Covering all physical and chemical aspects of the environment.

+ Biological/Ecological (BE)
Covering all biological aspects of the environment.

+ Sociological/Cultural (5C)
Covering all human aspects of the environment, including cultural
aspects.

« Economic/Operational (EQ)
Qualitatively to identify the economic consequences of environmental
change, both temporary and permanent.




Figure 5. Comparizon of total number of positive and

negative impacts i the categories

Figure 0. Final results of EIA of Sabalan GPP
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SA C;J; ZE{SE} + A;J: + GH} {2)

where: M.=magnitude, E;=spatial extent,
D;=duration, &;=synergy effects, A;=
cumulative effects and C;=controversy. As




The expressions and their value in the ordinal
scale are: null (0), null to low (1), very low
(2), low (3), low to moderate (4), moderate (5),

moderate to high (6), high (7), very high (8),
and extremely high (Y). An exception, mn




supplementary criteria
impact ([;) should be equﬂl tn MED; 1f the
value of SAC;; 1s zero, but it should be higher

than MED;; when SAC;; 1s greater than zero
(Figure 1). In mathematical terms, this re-
lationship can be written as:

where ¢ =1-SAC,.
Additionally, the significance of the mmter-
ction (G;), which takes into consideration

he mitigation measures (1}), 1s obtained from
he following equation:

=1; . [1-(T5/9)] (4)




Table 1. Example of the application of the basic, supplementary, impact and significance indices for the
assessment of environmental impacts of La Venta-Colegio Militar highway project in Mexico City

r j M, E D, S A C T MED SAC, |

iy

G,

Urban growth rate  Highway 3 5 7 3 2 9 6 05 05 075025
operation

Loss of natural coverConstructon/ 6 2 9 2 2 9 7 063 048 079 017
roadwork

Flora and fauna Deforestation 2 1 7 6 019 048 042 014

extinction

Groundwater Highway T 1 9 9 9 041 041 059 000

recharge surface

Air pollution Construction 1T 1 6 3 0 03 026 041 041
and transit

I, environmental factor or effect on; /, activity or cause over; M,, magnitude; E,, extention; D,, duration; &, synergy;
Ay, cumulative effects; C,, controversy; T, mitigation measure; MED,, basic index; SAC,, supplementary index; I, impact;
G,, significance.

!1




Table 3. Number of interactions by value class per project activity of the La
Venta-Colegio Militar highway project

Project activity Impact (/) Significance (G;)
M H VH L M H VH

Land acquisition
Access roads
Clearing of trees

Soil removal
Excavations

Soil compaction
Slope protection
Land fillings

Land cuts/embankments
Liquid-waste disposal
Explosions

Mining of materials
Tunnels and bridges
Walls

Junction (construction)
Reforestation
Pavement (building)
Power lines

Traffic

Energy and fuel
Services

Junctions (operation)
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Value classes are the following: low (L<0-25); moderate (0-25<M<0-50); high
(0-50 = H=0-75); and very high (0-75 <VH=<1-00).
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EIA methods: Bayesian networks

- Bayesian networks are also known as belief networks, causal networks, probabilistic
networks, or Markov random fields

- A Bn consists of a set of variables, represented as nodes, which are connected by
directed links, represented as arrows or arcs

- In general, a Bn is a Directed Acyclic Graph (DAG) representing causal
relationships between variables by arrow connections and allowing evaluations of
conditional dependences between variables

A 4

A B

Bayes rule describes the relationship between the two conditional probabilities
between and



EIA methods: Bayesian networks
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EIA methods: Bayesian networks

Wildlife mortality Biological alteration
High  80.0 E High J

30.0 g !
Low 20.0 High 75.0
Low 70.0 Low 250

Habitat loss

Sewvere 10.0
Low 90.0

Biological impacts

High 43.5
Low 56.5

Physical impacts

High 66.0
Low 34.0

Social impacts
Positive high  70.0 — -
== Positive low  30.0 Positive high ~ 95.0
Ecological_impacts Positive low  5.00

High 48.0
Low 52.0

Economic impacts

Overall_impacts

High 52.1
Low 47.9



