Department of

nvironmental

and science

at Islamic University of Gaza
(IUG)
-represent-

Environmental Impact Assessment
-EIA-

Prof. Dr. Samir Afifi




3 -ENVIRONMENTAL IMPACT ASSESSMENT TOOLS AND TECHNIQUES

Chapter 3

Environmental Impact Assessment
1ools and Techniques



3 -ENVIRONMENTAL IMPACT ASSESSMENT TOOLS AND TECHNIQUES

Desirable of EIA methodologies

EIA Methods based on equality, openness,
cost-effectiveness and efficiency
approach and should also be:

v' Comprehensive: Recognize intricate systems
and bound complex interrelationships;

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

v Objective: Provide unbiased measurements
free from political and external influences.
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Commonly Used EIA Tools
» Checklists
» Matrices
» Networks
» Map overlays
» Geographic information systems
(GIS)
» Task-specific computer modeling
» Expert systems
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0 L

Successful utilization of analytical tools
depends on:

» Nature of the project and competence
of 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
project of limited environmental scope.
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Some simple EIA tools used for Scopili
Prediction and Evaluation

1- ChecKklists

Checklists Types:
» Simple Checklists
» Descriptive Checklists

» Questionnaire Checklists
» Threshold of Concern Checklists
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What are Checklists?

» Structured list to identify relevant
environmental factors for
consideration in EIA,

» Encourage discussion during the
early stages

» Represent the collective knowledge
and judgment
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== Cont. What are Checklists?
» Ensure nothing has been left out;
» Do not require the clear
establishment of direct cause-
effect links to project activities.
» Checklists cannot represent the
interdependence, connectivity, or
synergism between interacting
environmental components.
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Checklists Advantages:

1. Can structure initial stages of
assessment

2. Help to ensure that vital factors are not
neglected

3. Easy to apply, particularly by non-
experts
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SRR

Sl

Simple checklists : | Proposed Activities
offers simplicity clearing
o cut/fill

for gathering :

] dredging
and classifying blasting
information, do | Environmental components:

. Physical
not provide : :
] ) air quality
information on water quality
specific needs water flow

Biological

for data, 5

spawning habitat
rearing habitat

Socio-economic
fishing
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Descriptive checklists:
Give guidance how to assess impact

lable 4.3 Part of a descriptive checklist,

Data required Information sources, predictive lechniques
Nuisance !
Ehange in occurrence of f::dﬂur, smoke,  Expected industrial processes and traffic
aze, elc., and number of people volumes, citizen surveys,

affected.

Water quality

For each body of water, changes in Current water quality, current and expected

waler uses, and number of people effluent.

affected.

Noise

Change in noise levels, freguency of Current noise levels, changes in traffic or

;:f::t:'::rregce, and number of people other noise sources, changes in noise
othered, mitigation measures, noise propagation

model, citizen surveys.

(Adapted from Schaenman 1976)
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Questionnaire checklists:

Disease veclors

a) Are there known disease problems in
the project area transmitted through
vector species such as mosquitoes,
flies, snails, etc, ?

— aquatic habitats?
; ~ forest habitats?
; — agricultural habitats?

i Will the project provide opportunities
for vector control through improved
standards of living?

Estimated impact on disease vectors?

high adverse ------------- insignificant  ------comuaons

bl Are these vector species associated with:

yes

yes
yes
yes

Ves

no

no
no
no

mnao

not known

not known
not known
not known

nat known

» high benefit

Figiwra 4 & DPart nf 3 misactianssies chasb ot Adamtad frmmm 110 Amnmeor Fre Lab oo st e = |
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Threshold of Concern (TOC) checklists: NS

| At X | Al Y | At 7
Environmental] Criterion TOC! Imp Imp>| Imp Imp>| Imp Imp=>
component | i TOC? Toc TOC?
L Air quality emission 1 2C yes 1C no 2C Yes

. standards |

Fconomics | benefit:

1:1 3 no 4:1 no * 2:1 no
- cost ratio '

50D né 350 no | 20D VES

(W
Lr

Endangered | no. pairs of |

species | spotted owls | i
Water quality | water quality] 1 1C no 2C yes - 2C yes
standards |

i
Recreation no. camping | 5000| 2800C vyes | 5000C no 3500C vyes
sites "
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2- Matrices

Most Commonly used Method of Impact Identification

Matrices Types:
» Simple Matrices
» Time Dependent Matrices
» Magnitude Matrices
» Quantified Matrix (Leopold Matrix)
»> Weighted 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
components.

» The entries in the cell of the matrix can be either qualitative
or quantitative estimates of impact.

Environmenta | Phase I Phase 11
1 Components

Project Activities

Water Quality

Air

Biodiversity

Standard of
living
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Matrices advantages:

* Visually describe relationship between
two sets of factors,

 Expanded or contracted to meet needs
of the proposal being assessed,

* Identify impacts of different phases of
project, construction, operation....

 Help separate site-specific impacts from
impacts affecting region



3 -ENVIRONMENTAL IMPACT ASSESSMENT TOOLS AND TECHNIQUES

1- Simple Matrices

Project action j
Construction l Operation
Environmental Utilities Residential  |Residential Commercial Parks and
component and commercial | buildings  buildings open spaces
buildings
Soil and geclogy X X
Flora X X
Fauna X X
Air quality — X
Water quality X X b
Population density X X
Employment X X
Traffic X X X X
Housing X
Community structure X X X

Figure 4.8 Part of a simple matrix.
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2- Time Dependent Matrices:

Froject action

—r

Construction

Operation

(3 vears) (25 wvears, evens out after 4 years)
i_lEnvirr:rnmemaI Utilities Residential and| Residential Commercial Farksvand
1-::Dmpt:|nent t:t:}m.rn-:_arc:'ral buildings buildings  open spaces

buildings
Soil and geology 211 321 Qooo0 0000 00017 )
Flora 221 422 1223 1117 1123
Fauna 227 317 1100 L1100 1122
Air qguality | Qo0 000 0123 0034 00711
Water quality . 010 022 1223 0111 0000
Population density | 011 112 2344 0222 0011
Employment i 120 342 1111 1334 1117
Traffic 220 332 2333 2333 1111
Housing 010 121 2344 0000 0000
Community structure 010 232 2344 1171 1233
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3- Magnitude Matrices

No

Environmental
Items

Rehabilitation of Wadi Gaza into a
protected natural National Park *

Improvement of
Agriculture
Infrastructure in the
Wadi Gaza Area **

9 10 11

. Historic and Cultural Heritage

Archaeological and cultural ° o| O ©| e ° °
heritage sites
. Human Health
Public and Local community | © | © © ©
health risks
Workers health and safety ° ° ° © ° °
°
Noise ° ° °
Adverse Impact @

Positive Impact ©
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3- Magnitude Matrices

Environmental
component

Soil and geology
Flora

Fauna

Air quality

Water quality
Population density
Employment
Traffic

Housing

Community structure

Project action

Construction

| Operation

Utilities Besiden

tial and| Residential Commercial

Parks and

commercial buildings buildings open spaces
buildings |
L L i
. L] | ]
- [ ] o
.
e . .
o o
O -
- - . &
O
. . 0

* = small negative impact
® = large negative impact

o = small positive impact
O = large positive impact
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4- Quantified Matrix (Leopold Matrix):

Leopold Matrix lists 100 project actions and 88 environmental
characteristics elements and conditions

(b}

fart 1. Project ACtiones

a

4]
(=]
b

al
L+

=]

[ 1]

Maodification of regime
exolic flora or fauna
introduction

Biological contrals
Sodification of halsitar
Alteration of ground cover
Alteration of groundwaler
hydrolopy

Alteration of drainage
River contral and flow
modification
Canalization

Irrigation

Weather modification
Burming

Surface or paving

Moise and vibration
Land ransformation and
COTS DAL iion
Urbanization

Industrial sies and
buildings

Adrports

Highways and bridges
Roads and trails
Ratlroads

Cables and lifts
Transmission fines,
pipelines and corridors
Barriers, including fencing
Channel dredging and
straightening

Channel revetments
Canals

Dams and impoundments
Fiers, seawalls, marinas,
and sea terminals
Ofishore struciures
Recreational structures
Blasting and drilling

Cut and fill

b

sl Tunnels and undergrownd
SErLICTLIFes

Resource extraction
Blasting and drilling

b) Surface excavation

<) Subsurface excavation and
retorting

Woell drilling and fuid
remowdl

el Diredging

N Clear cutting and other
lumibering

Commercial fishing and
nunting

Processing

Farming

Ranching and grazing
Feed lots

i Crairying

e} Energy generation

1 mineral Processing

B! Metallurgical industry
hy Chemical industry

iy Textile industry

Jb Automebile and aircraf
Kk} Ol refining

i Food

m) Lumbering

a) Pulp and paper

o) Product storage

B!

(=]
a)
(&3]
(o]

£ Land alterarion

al brosion contral and
lerracing

Mine sealing and waste
comtrol

Strip-mining rehabilitation
Landscaping

el Harbour dredging

I Marsh fill and drainage

(5

o)

Figure 4.11

F.
EH
tap

ol
o)

al
Ty
[S]
o)
ol

B8l
)
]
i
ki

an
&%)
ch

Eel]

al
i)
L]
=}
el

f
2.
al
[s¥
<)
o)

- Changes in tralfic

Hesounoe rerrevid e
Eetorestation [}
Wildlire stocking and gl
management bl
Groundwater recharge il
Fertilization application

Woaste recycling il
k)

Failway .
Autormalyile I
Trucking

Shipping m}
Adrcrafl ol
Kiver and canal tralffic i,
Fleasure boating ak
Trails ta)
Cables and lifts

Communicalion L]
Pipeline

Underground storage

lunk disprosal

il wwell flooding

[Teep weell emplacement
Coaling water discharge
Municipal swaste discharge,
mcluding sgray irrigation
Laquid eifluent discharge
Stabrilization and oxidation
prornds

Septic tanks, cormmercial
and domestic

Stack and exhaust emission
Spent lubricants

Cherwcal treatoern
Fertilication

Chemical de-wcing of
higlhwvays, e,

Chemical stabilization of
sexil

S Waste ermplacermnent andd b Weed control 7
oAl e el Insect control {pesticides)
Croean dumping J- Acmde_nls
Landfill a) Explosions
Fmplacement of lailings, ke Sp'“‘_d_'"-f 'f‘al_“
spoil and overburden ch Oiperational failure

(rhers

Fart 2. MNatwral and haman enviconmental elemernts

. Physical and chemical o)
chidrasienssics 1]
Earih gl
rineral resources 3.
Construction material al)
Sails 53]
Landform ch
Force fields and 4.
background radiaticn al
Linique physical features Ex)
Water b

Swrface

Cacean o)
Underground el
Cruality

Temperature

Recharge

Snow, ice and permafrast
Atmosphere

Cruality tgases, particulates)
Climate (micre, macra)
Temperature

Processes

Floods

Erosion

Deposition (sedimentation,
precipitation)

Solution

Sorption (ion exchange,
cormplexingd

=l
)
il

1.
a)
7]
(=)
o
ol

f
B8l
i}

it

.8
)
3]

ol
ol
el

Pt
B
k)

i
Lo

.
al

(3]
=]
d}
el

I
B!
b

il
4.
al
8H
wl
of)

Compaction and seitling
Stabilivy (slides, slumps)
Stress-strain {carthquakes)
AR MUOVE ments

Biofogrcal conditions
Flora

Trees

Shrubis

Cirass

Crops

ricroflora

Aguatic plants
Endangered species
Barriers

Corridars

Fauna

Hircls

Land animals, including
repliles

Fish and shellfish
Benthic organisms
Insects

sticrofauna
Endangered species
Barriers

Corridors

Culewral factors
Land-use

Wilderness and open
sSpaces

Wetlands -
Farestry

Cirazimi

Apriculiure
Residential
Commercial
Induwserial

Mining and quarrying
Recreation

Hunting

Fishing

Boating

Swvimiming

ta) Part of a Leopold Matrix; (b) Leopold Matrix elements.

el Camping and hiking

i Picnicking

B} Resors

3. Aesthetics and human
interest

a) Scenic views and vistas

by Wilderness gqualities

<} Open space gualities

di Landscape design

) Unigque physical features

N Parks and reserves

B8 Monuments

Kare and unique species or

BCOSYElerms

il Historical or archaeological
sites and objects

§ Presence of misiits

4. Cultural status

Cultural panerns, lifestyle

Health and sadery

o} Employment

dl Population density

5. Man-rmade facilities and

activities

Structurnes

Transportation network

Imoverment access)

Litility meteorks

b Waste disposal

@) Barriers

fi Corridors

[=8

(5%

ay
o)

©h

Ecological relationships,
such as

Salinization of water
resources
Eutrophication
[Disease — incect vectors
Food chains
Salinization of surficial
rmaterial

) Brush encroachment

B8 Other
Crhers

al
bap
]
d)
el
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. Identify all actions (located across the lop of the matrix) that ‘
are part of the proposed project _ A. Modification of regime B. Land transformation and construction exiraction
2. Under each of the proposed actions, place a slash at the inter-[———— : "
section with each item on the side af the matrix if an impact is i g =
; > =
possibile it o = B = i3 o0
i A o S = =4 =
3. Hawving completed the matrix, in the upper left hand corner of [ o = 2 5= F @ = £ i
e ; £ [ ] 3 . —
each box with a slash, place a number from 110 10 which|-2 T = _,CE 3 = % T:E = £
o . ] > iz w = =
indicates the MAGNITUDE of the possible impact; 10 represents 2 =5 Eo u .;_.'f’ ; ] G =] 'E <
the greatest magnitude of impact and 1, the least ino zeroes).| S ® g E = = 2 % = s E E 3=
= o £ & g
Before each number place + il the impact would be benefi-| 2 I :'2 I - = o 2 uUg g ] i 2 c o 5 e
. = - a = i — = ]
ciall. In the lower right hand corner of the box place anumbert = 2 2 2 A= = g ﬁ K o R 2 £,3w Hw - g5 % N
from 1 to 10 which indicates the mPORTARKCE of the possilile 2 = = 8 g -% - = o % < _E— - E =l ",:"3 g S "E“ g ‘:‘;' = % = o % - - JE:
. . = HO = = = - === 2 = = c £
impact (e.g. regional vs. local); 10 represents the grealesl| Z £ © & g © = A °E £ zE _gJaE; g-_- UZD cl5 [ 5 [ L
. . = o — e - = = — H
importance and 1 the least (no zeroes) b d 2 ZE5E8B®E 2§ g [ i w S Tz =EFERE_ZRI t BooPs
- . . F: N [ 1 — I = = —
4. The text which accompanies the matrix a L Blle®sgcccteEs e &2 = LEfwERETE TRISARE SAFUE we o
) : =L 028203 cgw RN ITeeaaE " gy &¥FPEwpolwy BT 2D
should be a discussion of the significant || 1 % LM ER e = e2Z= £ Jac 3 5 z 24EE < €z ~ S EE TEESEE c
. L= = T = = = = = Wi =} — =
impacts, those columns and rows with bi 78N E%EQEEE%,@SEE%.QE Ef@gﬁﬁ%‘%ggggaﬁggsgﬁgéagﬁE
(Bl N 4 . = = == .2 9 - = = = = i - = — = = )
large numbers of boxes marked and Sample matrix fEEIrcrs et ans0 sl i allUlCeCallaiAaznon
individual boxes with large numbers RmAauvgDo~me - X~ fdasddmdrehs T SY~ oo ddg do o o
: I ' i ] 1T T
Proposed actions | | |
— _ ' f 1
a. Mineral resources i i
. . ] | | I
b, Construction material - j | E
WD i !
OlE ¢ Soils 0000 | ! et ]
Lowd landform L] . RERN ‘ AREEERN.
&1 7| e Force fields and background radiation | | i |
= Sttt = Mt B S N U S O N S N S N ) N 1 B
E-(J . Unigue features
= S S Y
= a. Surface | i
T ] K B WS B S S A I T B -
] b. Ocean 1 |
| 2| ¢c. Underground | | 1 |
L T S | T I i
S | = d Quality | | ! | b ‘ s
| o !
T | ™| e Temperalure | E ,
U - . i
f. Recharge | i
. - { 1 B —t R - i
- ¢ i
2. Snow, ice and permafrost | |
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How to use a Leopold Matrix:

v" Identify all actions that are part of the
proposed project

v Under each of the proposed actions, place a
slash at the inter- section with each item on
the side 0f the matrix if an impact is possible

a b C d




3 -ENVIRONMENTAL IMPACT ASSESSMENT TOOLS AND TECHNIQUES

How to use a Leopold Matrix: .

v" In the upper left hand corner of each box with a slash, p ace
a 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
+ (if the impact would be beneficial!).

v" 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)

a b C d
a -1 3|+5 8
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5- Weighted Matrices

STARTING UFPTEARLY STACGES

Alternative sites

e m—— B L TIFL ST SR S

| Environmental | '; Site A Site B Si‘te C
component al ) laxc] (c] laxc] (cl laxc)
Airquality | 21 3 63 5 105 3 63
Water quality 47 b 252 2 84 5 210

' Noise 9 3 45 7 63 9 81

Ecosystem 28 0 o 140 4 12 3 B4

Total 100 500 364 43 |
la) = relative weighting of environmental component (total 100)

(]

impact of project at particular site on environmental component {0-10]

Figure 4.12 A weighted matrix: alternative project sites.
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=== cont. Weighted Matrices

Impaortance [ Treatment  Pumping Interceptor  Outiall
weighting plant station Total
S {d:l —
Adr quality 21 10(b) 0 50 40 15,750
8ic] - 7 8
| Water quality | 42 L 100 0 0 0 37,800
9 - . -
Noise I 0 100 0 0 2700 |
_ g _ —
Ecosystem 28 10 20 40 30 19,320
" | 5 4 8 8
Total 100 | 75,570 |
(a) = relative weighting of environmental compaonent (total 100)

(b} = relative weighting of project component (total 100)

(€} = impact of project on environmental component (0-10}

Figure 4.13 A weighted matrix: weighted project components. Based on Wenger &

Rhyner (1972).
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3- Networks

 Matrices are limited to identifying
cause-effect linkages (direct impact).
Network diagram visually describes
these linkages, providing some
indication of how an ecosystem
operates.

* Different 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 of
impacts may be activated by a single
project action.

* This method provides a guide to
identification of second and third-
order effects (indirect impact).
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Limitations of Networks

* A network may be an unnecessary and
generalization of reality unless relationships
between individual ecosystem components
are adequately understood.

* Individual ecosystem or social system

elements mav not be pﬂQIIV recoonized or

found in the diagram, especmlly as the level
of detail increases.
* Networks cannot describe temporal aspects

of ecosystem dynamics.
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Sorensen Network as an Examyes
* Sorensen network is probably the best

known approach for investigating higher
order impacts.

* [t identifies feasible mitigation measures.
Structure/ content of the network must be
predefined for a particular EIA.

* Its application is limited by adequate data
availability and reference networks relevant
to the local environment
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A Network Analysis of Dredging

l

1. Commercial

shellfish

Lichoral quality

Produegicn
of matenl

Ramove

shelllizh

beds fmprove

L — shellfizh

Rermave

silt and < Decrease nuiient

sludge pellution Destroy fsh
- habitat
Inhibit celgrass

hagrease grawith < Btops

WA, rronyiti and

depth . nuisance

Build new

channals Change water Changs:
circulation ~ i;uliuit:.l -

Fomm =

{eluldda i Prormote Beoduce

1EE_[E organic decay ]p&llutm:’rs

] fill Mrevele

Spoil waste Lang nf'fcl'ls.i.‘]--l'-l.'

Water achours

Solid wiste

disposal

a—

dizposzal

and gravel

Conimereial sand

Destroy

wetlands

2. Sport and
commercial fishery

Gencral quality

S "

3. Celgrass

4 Marne tndestoy

Coat stabilization

cncral guality |

5, Destnection
of wetlageds

Tecrention
facilities

Creneral
El quielity
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4- Map Overlays 2/
(Overlay Maps)

* An effective visual aid,

* Useful as documentation
of environmental
conditions existing before
project implementation

* May describe both
biophysical and social
aspects of area under

study.
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Sample photo overlay
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The overlay method is effective in consideri¥ o

* Sensitive lands, requiring protection from
human activity (e.g., shorelines, wetlands, etc.),

« Hazard lands, requiring protection from the
environment (e.g., floodplains, unstable slopes,
volcanic slopes, etc.),

 Renewable resource areas, where the
environment needs to be protected from human
activities (e.g., aquifer recharge zones, , fish and
wildlife habitat, etc.),

* Cultural heritage (areas of scientific/ educational
value, historical, architectural resources).
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imitations of Map overlays:

Maps tend to oversimplify.

Specific interrelationships between
environmental factors are not readily
obtainable.

Although "before" and "after"
conditions 1s possible, 1t cannot
describe ecosystem dynamics through
time.
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In the past, manual overlay
techniques have been applied and
continue to be used for analyzing
small projects. For large projects,

geographic information systems
G1S are currently favored
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S- Quantitative methods,

Advanced analytical tools

* These tools are useful 1n early stages for
1dentification environmental factors and
processes to be included 1n more advanced
analysis.
As Example, Battelle Environmental Evaluation system
was designed to assess the impacts of water
resource developments, water quality
management plans, highways, nuclear power
plats and other projects.

» The system is sophisticated checklist.
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1- Ecology
2- Physical/ Chemical

3- Aesthetics

Environmental impacts
|

Major concerns are separated into four categor

4- Human interest and social.

L

Ecolagy (240)

!

Environmental pollution (402}

l

Aesthetics {153}

l

Hirnan interest {205)

" Species and populalions

Water poliution

Land

- Gaclogic surface matarial (6)

- Relief and topographic character (16}
- Width and alignment (10)

Educationel/scieniffic packages
- Archaesiogical (13}

- Ecological {13)

- Geovlogical (11)

- Hydrological {11}

Air

~ Odour and visual {3)
- Sounds (2) Historical packages
- Architecture and styles (11)
I - Events (11)
Water - Persons {11)

Food wab index {12} .
Rare and endangered species (12)
River characteristics {12}

Species diversity (14)

Ecosysiet#s
- Desciiption only

- Terrestrial - Basln hydrologic icss {20)
Browssrs and grazers (14) - 90% (25) ,
Crops {14) - Dissolved oxygen (31)
Natural vegetation (14} - Fecal coliforms {18)

Pest apacies (14) - Incrganic carbon {22)
Upland game bids (14) - Inorganic nitrogen (25}

- Aquatic = inorganic phosphorus (28}

Commerclal fisheries (14) - Pestlcides (16)
Natural vegetation (14} - pH {18)
Pest specias (14) - Stream How variation (28)
Sport fish (14) - Totai dissolved solids (25)
Waterfow! (14) = Toxic substances (14)

- Turbidity {20)

Habltats and communitiss

« Terrestriat Alr poliution
Food web index (12) - Carbon monoxide (5)
Landuse {12} .- - Hydrocarbons {5)

Rara and endangered species (12) - Nitrogan oxides {10)
Spsecies diversity {14} - Particulate matier {12}
- Aquatic - Photochemical oxidants (5)

- Sutur oxides {10}
- Cther (5)

- Appearance of water (10)

- Lend and walter interface (16)

» QOdour and floating materials (6)

- Water surface area (10)

- Wooded and geologic shorelina (10}

- Religlons and cultures (11}
» “Western Fantiar”

Biota

- Animals - domestic (5}

~ Animals - wild (5)

- Diversity of vagetation types (8}

- Varlety within vegetation types (5)

Cultures

- Indians (14)

- Other ethnic groups (7)
- Religious groups (7)

Land pollution
< Land use (14)
« Soll erpsion (14}

Manutactured objecls
- manufacturad objects (10)

Mood/atmosphare

- Awe/inspiration (11)

~ isolgdtion/aolituda (11)

» Mystery (4)

- “Onaness” with nature {11)

'Fig'ure 4.14

Noise paoliution
- Nolse {4}

Composition
- Composite effect (15)

Life patierns

~ ampicyment opportunities {13)
« Housing (13)

- Social interactions (11}

Framework for the Battelle Environmental Evaluation system. (Source: Dee et al. 1973.)
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How to use Battelle system:

« Each category is broken down into number of
environmental components.

* For each component an index of environmental
quality, normalized to a scale ranging from 1 to 10
1s developed.

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

* Each environmental component has weighting
factor (relative importance).
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==—cont. HOoWw to use Battelle system:

* Weights are fixed and overall impact of
project alternative 1s calculated by
summing the weighted impact indicators.

1.0

J 1 | A . /Z \\
L1/ I !
1/

/
0.2 /

2 4 6 8 10 \
20 40 60 80 100%

MG/L :
PERCENT OF CARRYING CAPACITY BASED ON
(b) Dissolved oxygen. ‘ ANIMAL UNITS

e A e e A ar S el i {2} Rrawcare and munnans

ENVIRONMENTAL QUALITY

ENVIRONMENTAL QUALITY
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Battelle system advantages:

* Has high capability for identification and
prediction of impacts and good
replicability of results.

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

» Basis for the development of
environmental indicators and associated
weights 1s fully documented.
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Limitations of Battelle System:

* System 1s applicable only to projects for which
was designed; development additional indicators
1s demanding.

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

« System does not link impacts to affected parties
or to dominant 1ssues.

* The system has very high resource requirements
(money, time, manpower skills).



6- Geographic
information systems
(GIS)

GIS 1s computer-based
system incorporating
collection, storage,
recovery,
transformation and

display of spatial

data




Social Factors
Biodiversity
Engineering
Land Use

Environmental

Considerations
Data Layers
Store
Information
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2.

Geographic information systems GI S
1.

Have potential for storing and accessing large
data,

Can combine data from many different sources
for use 1 geographic analysis,

. Are efficient at performing multiple map

overlays

. Can generate descriptive and analytical

statistics

. Allow number of different scenarios to be

investigated quickly and efficiently

. Can generate maps for output
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systems in EIA:

 Many commercial GISs are expensive
and require highly trained personnel

» (GISs are not specifically structured for
EIA

* Digital data 1s costly and often
difficult to acquire

* A full-scale GIS 1s likely to contain
many expensive analysis capabilities
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7- Task-specific computer models

» Computer model 1s designed for a
specific purpose. This type of
modeling 1s most effective when
environmental factors are easily
quantifiable.

* While it 1s possible to develop such a

model within a GIS, 1t may be more

cost effective to adopt the task

-specific modeling approach.
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8- Expert systems ..

1. Expert systems are also task-specific. They
may not be computer based. Expert
systems 1ncorporate the knowledge and
experience of experts from relevant
disciplines 1nto a structured decision-
making analytical tool.

2. In this respect expert systems attempt to

mimic the human decision-making process,

in which decisions must often be made on

the basis of incomplete information.



