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Desirable of EIA methodologies
EIA Methods based on equality opennessEIA Methods based on equality, openness, 

cost-effectiveness and efficiency 
approach and should also be:

Comprehensive: Recognize intricate systems 
d b d l i t l ti hiand bound complex interrelationships;

Selective: Pinpoint critical (significant) 
impacts and eliminate as early as possible p y p
unimportant impacts;
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Comparative: Determine environmental 
changes resulting from the project compared g g p j p
by that occur under existing conditions;

Objective: Provide unbiased measurements 
f f liti l d t l i flfree from political and external influences.
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Commonly Used EIA Tools
Checklists
M t iMatrices
Networks
Map overlays

hi i f iGeographic information systems 
(GIS)(GIS)
Task-specific computer modeling
Expert systems
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Successful utilization of analytical toolsSuccessful utilization of analytical tools 
depends on:
Nature of the project and competence 

f hof the users. 

Scale and scope of anticipated impacts
For example, the use of costly GIS technology 
and expertise may not be justified for a small 

6/34
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project of limited environmental scope.
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Some simple EIA tools used for Scoping, 
Prediction and Evaluation

1- Checklists

Checklists Types:
Simple Checklists
Descriptive ChecklistsDescriptive Checklists
Questionnaire ChecklistsQ
Threshold of Concern Checklists7/34
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What are Checklists?
Structured list to identify relevant 
environmental factors forenvironmental factors for 
consideration in EIA,,
Encourage discussion during the 

learly stages
Represent the collective knowledgeRepresent the collective knowledge 
and judgment 

8/34
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=== Cont. What are Checklists?
Ensure nothing has been left out; 
Do not require the clearDo not require the clear 
establishment of direct cause-
effect links to project activities.
Ch kli hChecklists cannot represent the 
interdependence connectivity orinterdependence, connectivity, or 
synergism between interacting 

8/34
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Checklists Advantages:
1. Can structure initial stages of 

assessmentassessment

2 Help to ensure that vital factors are not2. Help to ensure that vital factors are not 
neglected

3. Easy to apply, particularly by non-
experts
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Simple checklists :
offers simplicity

Proposed Activities
clearing Xoffers simplicity 

for gathering 
and classifying

g
cut/fill X
dredging X

and classifying 
information, do 

blasting -
Environmental components:

Physicalnot provide 
information on 

Physical
air quality X
water quality X

specific needs 
for data,

q y
water flow X

Biological
i h bi Xfor data, spawning habitat X

rearing habitat X
Socio-economic

8/34
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Descriptive checklists:
Give guidance how to assess impactGive guidance how to assess impact
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Questionnaire  checklists:
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Threshold of Concern (TOC) checklists:
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2- Matricesces
Most Commonly used Method of Impact Identification

Matrices Types:yp
Simple Matrices
Time Dependent MatricesTime Dependent Matrices
Magnitude Matricesg
Quantified Matrix (Leopold Matrix)
W i ht d M t iWeighted Matrices
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What are Matrices?
Matrices are two-dimensional tables which facilitate the 
identification of impacts arising from the interaction 
between project activities and specific environmental 
componentscomponents.
The entries in the cell of the matrix can be either qualitative 
or quantitative estimates of impact.q p

Phase IIPhase I Environmenta
l Components Project Activities

Water Quality

AirAir

Biodiversity

10/34

Standard of 
living
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Matrices advantages:
• Visually describe relationship between 

two sets of factors,two sets of factors,
• Expanded or contracted to meet needs 

f h l b i dof the proposal being assessed,
• Identify impacts of different phases of y p p

project, construction, operation….
H l t it ifi i t f• Help separate site-specific impacts from 
impacts affecting region

10/34
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1- Simple Matrices
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2- Time Dependent Matrices:
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Preliminary Matrix of Potential Environmental Impacts (continued)

3- Magnitude Matrices
Improvement of Rehabilitation of Wadi Gaza into a Environmental No

Agriculture 
Infrastructure in the 
Wadi Gaza Area **

protected natural National Park * Items

1110987654321

. Historic and Cultural Heritage

●●☺●☺☺●●Archaeological and cultural ●●☺●☺☺●●Archaeological and cultural 
heritage sites

. Human Health

☺☺☺☺Public and Local community 
health risks

●●☺●●●Workers health and safety
●

●●●Noise

11/34

Adverse Impact ●
Positive Impact ☺
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3- Magnitude Matrices
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4- Quantified Matrix (Leopold Matrix):
Leopold Matrix lists 100 project actions and 88 environmentalLeopold Matrix lists 100 project actions and 88 environmental 
characteristics elements and conditions
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L ld M iLeopold Matrix
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How to use a Leopold Matrix:
Identify all actions that are part of the 
proposed projectproposed project 
Under each of the proposed actions, place a 
slash at the inter section with each item onslash at the inter- section with each item on 
the side 0f the matrix if an impact is possible

dcba
aa
a

12/34
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How to use a Leopold Matrix:
In the upper left hand corner of each box with a slash, place 
a number from 1 to 10 which indicates the MAGNITUDE ofa number from 1 to 10 which indicates the MAGNITUDE of 
the possible impact; 10 represents - the greatest magnitude of 
impact and 1, the least (no zeroes). Before each number place p , ( ) p
+ (if the impact would be beneficial!). 
In the lower right hand corner of the box place a number 
from 1 to 10 which indicates the IMPORT ANCE of the 
possible impact (e.g. regional vs. local); 10 represents the 
greatest': importance and 1 the least (no zeroes)

dcba

greatest': importance and 1 the least (no zeroes) 

+ 5            8- 1             3a
b
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5- Weighted Matrices
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=== cont. Weighted Matrices
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3- Networks
• Matrices are limited to identifying• Matrices are limited to identifying 

cause-effect linkages (direct impact). 
Network diagram visually describes 
these linkages providing somethese linkages, providing some 
indication of how an ecosystem 
operates. 

• Different levels of information can beDifferent levels of information can be 
displayed in a network diagram to study 
the.
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===Cont. Networks
• “Holistic" characteristic approach 

of network is to recognize series ofof network is to recognize series of 
impacts may be activated by a single p y y g
project action. 
Thi th d id id t• This method provides a guide to 
identification of second and third-identification of second and third
order effects (indirect impact).
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Limitations of Networks
• A network may be an unnecessary and• A network may be an unnecessary and 

generalization of reality unless relationships 
b i di id lbetween individual ecosystem components 
are adequately understood.q y

• Individual ecosystem or social system 
elements may not be easily recognized orelements may not be easily recognized or 
found in the diagram, especially as the level 
f d t il iof detail increases.

• Networks cannot describe temporal aspects 

16/34
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Sorensen Network as an Example
• Sorensen network is probably the best• Sorensen network is probably the best 

known approach for investigating higher 
order impacts. 

• It identifies feasible mitigation measures. g
Structure/ content of the network must be 
predefined for a particular EIApredefined for a particular EIA. 

• Its application is limited by adequate data 
il bilit d f t k l tavailability and reference networks relevant 

to the local environment 
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A Network Analysis of Dredging
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4- Map Overlays 
(Overlay Maps)(Overlay Maps)

• An effective visual aid,
• Useful as documentation• Useful as documentation 

of environmental 
diti i ti b fconditions existing before 

project implementation
d ib b h• May describe both 

biophysical and social 
aspects of area under 
study.

19/34
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Sample photo overlaySample photo overlay

+ =
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The overlay method is effective in considering:
• Sensitive lands requiring protection from• Sensitive lands, requiring protection from 

human activity (e.g., shorelines, wetlands, etc.),
H d l d i i i f h• Hazard lands, requiring protection from the 
environment (e.g., floodplains, unstable slopes, 
volcanic slopes, etc.),

• Renewable resource areas, where the e ew b e esou ce e s, w e e e
environment needs to be protected from human 
activities (e g aquifer recharge zones fish andactivities (e.g., aquifer recharge zones, , fish and 
wildlife habitat, etc.),
C lt l h it ( f i tifi / d ti l

20/34

• Cultural heritage (areas of scientific/ educational 
value, historical, architectural resources).
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Limitations of Map overlays:
d i lif• Maps tend to oversimplify.

• Specific interrelationships betweenSpecific interrelationships between 
environmental factors are not readily 
obtainable.

• Although "before" and "after"• Although "before" and "after" 
conditions is possible, it cannot p ,
describe ecosystem dynamics through 
itime.
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In the past, manual overlay 
t h i h b li d dtechniques have been applied and 
continue to be used for analyzingcontinue to be used for analyzing 
small projects. For large projects, 
geographic information systems 

GIS are currently favoredGIS are currently favored

22/34
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5- Quantitative methods, 
Advanced analytical toolsy
• These tools are useful in early stages for 

identification environmental factors andidentification environmental factors and 
processes to be included in more advanced 

l ianalysis.
• As Example, Battelle Environmental Evaluation system

was designed to assess the impacts of water 
resource developments water qualityresource developments, water quality 
management plans, highways, nuclear power 
l t d th j t

23/34

plats and other projects. 
• The system is sophisticated checklist.
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1- Ecology
2 Ph i l/ Ch i l

3- Aesthetics
Major concerns are separated into four categories:

2- Physical/ Chemical 4- Human interest and social.

25/34
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How to use Battelle system:
• Each category is broken down into number of• Each category is broken down into number of 

environmental components. 
F h t i d f i t l• For each component an index of environmental 
quality, normalized to a scale ranging from 1 to 10 
is developed. 

• Environmental indicator defined as difference in 
environmental quality between "before" and "after" 
impact states.p

• Each environmental component has weighting 
factor (relative importance).

26/34
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===Cont. How to use Battelle system:
W i ht fi d d ll i t f• Weights are fixed and overall impact of 
project alternative is calculated by p j y
summing the weighted impact indicators.
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Battelle system advantages:
H hi h bilit f id tifi ti d• Has high capability for identification and 
prediction of impacts and good p p g
replicability of results.

• Provides high level of detail for assessment• Provides high level of detail for assessment 
and documentation purposes.

• Basis for the development of 
environmental indicators and associatedenvironmental indicators and associated 
weights is fully documented.
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Limitations of Battelle System:
• System is applicable only to projects for which• System is applicable only to projects for which 

was designed; development additional indicators 
i d diis demanding.

• System has no mechanism for estimating or 
displaying interactions between environmental 
components.p

• System does not link impacts to affected parties 
or to dominant issuesor to dominant issues.

• The system has very high resource requirements 
( ti kill )

29/34

(money, time, manpower skills).
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6- Geographic 
information systemsinformation systems 
(GIS)

GIS is computer-based 
system incorporatingsystem incorporating 
collection, storage, 
recovery, 
transformation andtransformation and 
display of spatial 

19/34
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Geographic information systems (GIS)
1. Have potential for storing and accessing large1. Have potential for storing and accessing large 

data,
2 Can combine data from many different sources2. Can combine data from many different sources 

for use in geographic analysis,
3. Are efficient at performing multiple map 

overlays y
4. Can generate descriptive and analytical 

statisticsstatistics 
5. Allow number of different scenarios to be 

i i d i kl d ffi i linvestigated quickly and efficiently 
6. Can generate maps for output31/34
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Limitations of geographic information 
systems in ElA:systems in ElA:
• Many commercial GISs are expensive 

and require highly trained personnel 
• GISs are not specifically structured for• GISs are not specifically structured for 

EIA
• Digital data is costly and often 

diffi l idifficult to acquire 
• A full-scale GIS is likely to contain

32/34

A full scale GIS is likely to contain 
many expensive analysis capabilities
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7- Task-specific computer models
• Computer model is designed for aComputer model is designed for a 

specific purpose. This type of 
modeling is most effective when 
environmental factors are easilyenvironmental factors are easily 
quantifiable.q

• While it is possible to develop such a 
d l i hi GIS i bmodel within a GIS, it may be more 

cost effective to adopt the taskcost effective to adopt the task 
-specific modeling approach.33/34
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8- Expert systems
1 Expert systems are also task-specific They1. Expert systems are also task specific. They 

may not be computer based. Expert 
i h k l d dsystems incorporate the knowledge and 

experience of experts from relevant p p
disciplines into a structured decision-

ki l ti l t lmaking analytical tool. 
2. In this respect expert systems attempt to p p y p

mimic the human decision-making process, 
in which decisions must often be made on

34/34

in which decisions must often be made on 
the basis of incomplete information.


