CHAPTER 1

Fundamental Approach to
Environmental Impact Assessment (EIA)

1.A BASIC CONCEPTS OF EIA
1WA Introduction /

«@M is an activity designed to identify and predict the impact of a project on biogeophysico-
=chemical environment and on human health 5o as to recommend apr ropriate legislative
measures, programs, and operational procedures to minimize the impact

IA is an exercise 1o be carried out before any project or major activity is undertaken 10
ensure that it will not in any away harm the environment on a short-term or long-term basis.

»Any developmental activity requires net only the analysis, the monetary costs and benefits
invol

1_of such a project but also most_important, it_requires a
consideration and detailed assessment of the effect of a proposed duclopmcnl on lhe
environment.

Often the results of manually-produced changes cause degradation in the surrounding
environment. Although the proposed project or plan has a pood intent and addresses an
identified problem. or solves it, the ramifications of the project may be serious. For instance,

it may result in degradauon of the human environment offsetting the possible benefits of the

osed proj The aim of cp_\_lmnunmlmxmu assesstnent is 10 Assess the over
all impact of dcsclopmcnt project on the uwamnmcrﬂ

An impact can be defined as any change in the physical, chemical, biclogical, cultural or
socio-economic environmental system as a result of activities relating to a project

Major impacts of typical Land Clearing Activities (L.C.A) project on environment are
shown in Fig. 1.1

Baflent Features of EIA -7

e

(M~The EIA procedure identifics the possible positive and negative impacts to the
environment resulting from a proposed project. These impacts are identified over
both “short-term” and “long-term” time framc:

EIA provides for a plan, which upon implcmcmation. will reduce or offsct the
negative impacts of a project resulting in a minimum level of environmental

degradation.) This minimization may be a result of implementation of a project
alternative or project modifications or environmental protection measures, which
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“Fig- 1.1 Some major impacts of typical LCA project on environment
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simply reduces the number or magnitude of negative impacts. The plan may also
~ result in utilization of positive impacts for enhancement measures which offset
) measure the level of plan implementation and the degree of effectiveness of the
~ #bowve environmental protection provisions. the EIA provides a monitoring
._r , . This programme will be also designed so that it identifies the parameters
e ilﬁg.so related impacts.
Ry vﬁyag oriented towards development of a project. The development of
~ Mmural resources for economic benefit is desirable. Whether resource development
. beneficial or destructive dep nds_largely on_how far scientific -
£ 41 thy - and the wv.:.Q of the government agencies to
R lxironments hange to the environment,
rse or beneficial wholly or partially resulting fron
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Development projects go hand in hand into environmental impuct and hence before any
m‘“mm the damages in relation to its benefity should be asscased. EIA s

vt wide utility both in developed and developing countries in achicving development in
an environmentally sound manner, cither of national or regional scale or st the level of
individual development project. Considerable research has been carried out on procedusal
and methodological issues related to EIA in the past, and an acceptable standard of practice,
ngainst which EIA can be reviewed has not emerged, However, despite ample evidence 10
support the usefulness of EIA, its effectivencss and efficiency are being increasingly
questioned.  Criticism leveled against EIA include (a) Tokenism (b) unrcalistic time
constraints (¢) Failure 1o accommodate uncertainity (d) Podr coordination and poorly stated
objectives (e) Inadequate research (f) limited use of protective techniques and limited study
of indirect and cumulative consequences and (g) beingz too descriptive and volumingus.

EIA is being criticised for becoming an end in itself and rather than the means to 2 more
balanced process of decision-making. More specifically, the accuracy and precision of
impact prediction is being questioned as is the appropristeness of mitigation and the
effectiveness of its implementation. A number of studies have, therefore, been undertaken to
review EIA methodology in the light of operational experience. Actual effects caused by a2
project are being compared with predicted effects. Models are being revalidated and
appropriate methodologies and models are being used. Follow-up or post operational studies
are being conducted.

In the context of EIA, audit refers to (2) the organization of monitoring data 10 record
change associated with a project and (b) the comparison of actual and predicted impacts.
Audit can be applied to both pre-project and post-project approval stages. EIA necessarily
does not reject a project but does as in rare cases. By conducting an eardy EIA, a timely and
suitable modification in the project can be incorporated which ultimately may help the

project itself. :

1.A2 EIA Procedure —

The entire EIA procedure can be divided into two complementary tasks or sub-reports,

(i) the Initial Environmental Examination (IEE) and (ii) the Full-Scale Environmental

Impact Assessment (EIA), —

AZ1 Initial Environmental Examination (IEE) —_

IEE i5 a means of reviewing the environmental integrity of projects to help determine

whether or not EIA level studies can be undertaken, In this sense IEE can be used for project
" s Yyt AP ' . . . . .

screening to determine which projects require a full-scale EIA, IEE will have several other

uses for ensuring project-oriented environmental management as well as minimizing the

effort, expense, and delay in carrying out such planning. 1EE involves assessing the

Flcnu'gj environmental effects of a proposed project that can be carried out within a very
imited budget and will be based on the available recorded information or on the
professional judgnient of an expert. 11 the IEE resilts indicate that a full-scale EIA is not
required, then, any environmental management parameters. such a3, environmental™

protection measures or & monitoring programme can be adapted to complete the EIA for

Such a project——




11 o the other hand, full-scale EIA numtw'm”:?fg:w‘;:qgm“
to determine and ldwllbleylﬁmmm MLIII' LU E ental
ssues that deserve only o cursory. diggussion. It may also identify_other eavieB
review and consultation WW
concurrently with EIA. would reduce delay and eliminate "M"M'%u! 6‘%
discussion from EIA reports. IEE is a means of providing the most ‘m‘i Pl
preparation of adequate environmental management plans with of Wif""“ 40535 "",""'"
of & full scale EIA. Therefore, for most Industrial Development Projects: g
simply from the economic point of view.

1.A2.2 Important Steps in Full Scale Environmental Impact Assessment (EIA)

A multidisciplinary approach to environmental impact analysis is crucial to the decision-

making process and to an equal consideration of all areas of potential impact. when the
tradeofls of paniculnr'_a’]Tc—rEaﬁvcs arc evaluated. | herefore, the profess:ynal s
impacts within a particular area of impact, such as, natural resources, air quality, and
neighborhood effects, must be educated and quantified within the disciplinary area.

Impact assessment methods are classified into following analytical functions: Scope
identification, prediction, and evaluation.
| Suma Ll

Methods of identification of environmental impacts can assist in specifying the range of
impacts that may occur, including their special dimensions and time frame. This usually
involves the components of the environment affected by the activities of the project. The

“natural environment of man ccEists of air, water, land, noise, flora and fauna etc.. while the
_man-made environment consists of socio-cconomic aspects, aesthetics. transportation &g,

—

Predictive methods will define the quantity or special dimensions of impact on an
environmental resource. It can differentiate between various project alternatives in terms of
questions covering “how much?" or "where?" the impact may occur.

Methods of evaluation determine the groups (facility users or populations) that may be
dircctly affected by the project or action. They will communicate to the decision m :
the deficiencics (trade offs) are between possible alternatives or courses of
impacts associated with each alternative but of the number of available
for E.LA, only a few look simple and suitable for developing countries.

:/u‘)wcd Functions Associated with the Environmental Impact Assessment
A

nalytical functions associated with the environmental impact assessment are
(0)/ Defining scope of @ ElA
1. Important issues and concern,
2. Areas of less concern for the present ae
3. Regulations requirement,

aker what
action and the
tools and techniques

1s, and
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1. Description of the walsting enviromment system,

ermination of the components of the Project, w

3. Definition of the envionment modified by the project (including ol
components of the project). ¢ .

ion

1. Identification of envi
2. Forecasting of the q

tonmental modifications that may be significant,
uantity and spatial dimensions of change in environment

identified. and

3. Estimation of the probability that the impact (environmental change) will occur
(time period),

OO~ Tmpact Evaluation and Analysis

1. Evaluation of least environmentally damaging aliernatives,

2. Critical assessment of impacts, and

3. Preparation of draft and final impact statements,

/ Defining the Scope of EIA

It is necessary Jo define the scope of EIA at the early stages of environmental impact
assessment so as to reinforce @ commitment to an organized. and systematic program of
agency and public participation in the environmental process, The public must be made
aware in order 1o be able 1o make informed choices. Scoping refers 10 early coordination
with interested and affected agencies and the public

Scoping identifies important issues and concerns. areas of no concern for 3 particular
project or action, and other legislative or regulatory requirements,

Purpose of Scoping —

Scoping is uxed to-
@ Define the proposed action, L 2%
Enlist the cooperation of agencies,

Identify what's impaortant,

Identify what's not important,

Set time limits on studies,

Determine requirements of the study team,
Collect background information,

Identify required permits,

Identify other regulatory requirements, and
Determine the range of alternatives,

The scoping process should be specifically designed to suit the needs of the individual
project or action being proposed. It can be a formal, extensive process or an informal,
simple process. There are many options for the extent and format of meetings, mailings. and

@ agency and local group contacts.

%Mﬂlcaﬂon of Impacts on the Environment by Preliminary Overview
Assessment

Often the first step in an environmental impact assessment is a preliminary overview “:““
proposed project alternatives and locations, Several steps are included in the everview. First,




ermatives and characterst be reviewed with reference to the following
uestion Jh.ﬁ“:pmjeam:ﬂ“ mb: highway, a park, or a land-use plan?
e characte stics of M;rm%ii&{uwpelen ly affected area urban Or Ban_or rural,
hade by human  beings?
of the preliminary hary assessment is to identify the potcntia'l for significant
impacts of the initial set of alternatives. Results then function to rcﬁnc-thc
e AVEs and to determine the appropriate subsequent environmental documentation.
A few ex ples of the types of questions included in an initial assessment overview, in
Aareas of potential physical, biological, social and economic impacts, are as follows: Will the
Proposal either directly or indirectly:

* modify a channel or a river or a stream?

® reduce the habitat of any unique, threatened, or endangered species?

% dnm.ie or distupt an established community?

® require the displacement of businesses or farms?

In the identification of impacts one should establish the already existing state and clearly

»
1. What will bappen if the project does not come into existence?
- What will happen if the project comes up? The impacts of a project can be depicted
only through certain parameters.

S?me typical expected changes in environment and human aspects by various project
activities are presented in Tables 1.1 and 1.2,

T: 1.1 Possible impacts of various project activities on the various components of environment

Component Important Considerations
if Degradation. type of emissions released and the extent to
y which they affect air quality, creation of excess noise and the
effect on man, .
- : ﬁ
Availabllity. use and quality of water, effects on the aesthetics

and aquaculture potential of the ecosystems, effect on the
canal system, depietion of ground water, pollution of waters by
hazardous and toxic subsiances, effact on temperature and
) siitation capacity.
@ waste facilities Excess generation of solid waste stress on the exsting
‘egetation Destruction of forest cover,: depletion of cultivable Ianr
changes in biological productivity, changes in the species
diversity and hastening the disappearance of important
spaecies.
me and natural resources Effects on physio ~ chemical characteristics of soils, effect on

stability or Instabilty of soils, |

Table 1.1Consd...
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Component A wm
Sons and local geology mmmmluwdwmmhnmm
powar ganerstion. natursl ges consumphion and eifect on local
el Netural esources =t
A ocesves Flcods, eroson earth guake, d-pc‘m -0“” ard W
: movements
MMQ‘_@Q’M actvilies Skuctures, uumy networks, Yansportation. -ndvmnmooq_ ]
e Empioyment saation, e siyle of people. and health varvess |
Ecolopealmistionahip | Food chain, disessestveciors. ?

Table 1.2 Impacts of varous projact activities on cedain human aspects

—
wEconomic and occupational Dispacement of popuiahion, reaction of population in response |
| ! to employment apporurdias. services and  dsinbulon
i pattamns,: property valuss \

patiem or iife styte Reseftlernenl. rura! depopulation. populstion dersity  food
housing, material goods, pomadic: sotfied pasiorsl clubs
: | facraatan ; nral, urban, '
W 80cial amanities and relaticaships Family lifo styles, schools; wansport community feelings
disrupaons, language, hospilal clubs, neighbours
Invoverment,  expecialons, sUEss. WOk sEiafacton
I challgnges, national of community pride, freadam of chores
company or sclution, mabiity
Nasonal parks, wild lifg, ard gallenes, musecTs hisfonc ano
archasalogical manumants. beauty, Lang scape widerness.
ual desn air and water
Fregdom [rom molestaion m;m..m from naheral d»saﬂirs

' Psycholagical leatures

\.Prn-sacal smenies ( mmlleuual
‘cultural, sesthetic and ssasonal)

[Heatth
onal security Changes in heakth, medical senices. MAaCH standards
Regional and traditional belhal = Symbols: 13boas values - |
Technology Secwily hazards, ssfety measures: decommEsioning of
' wastes, congasion density ) |

Culturs! ! Le sure; | 'Nncn ano <\'brx|nq cr'anges Nnaw valyes |
l Authonty, level and degrea of involvernent pnonhes, stuchee

Poinica
of decson - making respons ibilly Aand TESPOMSAVEness
resources alocation local and minanty intevest defence need
cealributing or hmiling factors, 10 1.8 & will
\iuos Rastructunng of adminisyatve managerment changas in Iaxes
? public policy e el
|Aasthenc Visual physical ch changes, Mora ¢ mndua seﬂhmmal vaves |
[Smuwry laws Ar and water guadty s‘andatds nabon buikfing acts. "H0se |
| sbatement byelaws - #

e—

A4 [T




4. Nufrient status of water,
- 5. Drinking water quality and
- b Availability of agricultural land,
: Mumm Prediction of lmpa'cts\/'
Environment impacts arising from any development projects fall into three
(i) Direct impacts,
(i) Indirect impacts; and
(i) Cumulative impacts,
These three groups can be further beoken down according fo their nature, into
®  Positive and negative impacts;
*  Random and predictable impacts;
®  Local and widespread impacts; and
®  Short - and long term impacts.

categories

An interdisciplinary approach helps in assessing environmental impacts. The analysis
considers potential consequences which may be long-term and short-term; direct and
indirect, secondary, individual and cumulative; beneficial and adverse Environmentat issues
are inter disciplinary, inter active, biological and peobabilistic,

Indirect, or secondary cffects are those that may oceur remote as Ihey are in distance oy
time from the actual proposed project. An example is the construction of o major
employment center, which may have direct effects related to aesthetics in the area. traflic il
nearby intersections, removal of natural vegetation, or interference with natural waler ways,
Additional employment opportunities in the location, however, may prompt additional
housing or commercial uses to support employees. Potential impacts of this housing or
additional business activity would then be a secondary, or indirect effect of the construction
of the employment center and should be evaluated to the best extent possible in the
environmental analysis.

~Cumulative impacts oceur in those situations Where individual projects or actions may
not have a significant effect, but when combined with other projects or actions, the
individual project’s incremental contribution of adversity may cause an overall adyerse
cumulative effect.

Impacts of some typical projects are discussed below for clear understanding.
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Exaenples of Vartous Types of Impacts that Occur in a Typical Road Development Project
Direct Impaces

Mmmww,ﬂnmdMfolhatinony.bymdbundingmmh
as land consumption, removal of vegetation, and severance of farmland For cxample, the
removal, of gravel material from a borrow it for use in surfacing the road, is an obvious
direct impact of road construction. In this case, the land aren in which the pit site is located
has been directly affected by activities associnted with the road project.

Direct impacts are gencrally casier 10 inventory, assess and control than mndirect impacts,
since the cause effect relationship are usually obvious,

Indirect Impacts

Indirect 1mpacts (also known s secondary, tertiary, and chain (impacts) are usually linked
closely with the project, and may have more profound consequences on the environment
than direct impacts. Indirect impacts are more difficult to measure, but can ultimately be
more important. Over time they can affect largest geographical arcas of the environment
than anticipated. Examples include degradation of surface water quality by the erosion of
land cleared as a result of a new road Fig. 1.2 and urban growth near a new road. Another
common indirect impact associated with new roads is increased deforestation of an arca.
stemming from easier (more profitable) transportation of logs to market, or the influx of
settlers. In arcas where wild game is plentiful, such as Africa. new roads often lead to the
rapid deplction of animals due to poaching.

Land cleanng Increase in Im'nu;c 1] l\:"wumm ol
0 3 cromian suspendad maner A TARIOSTY
I WALCTW Ay S ualny of
water B the
lasana o for
P! human wsage

2 Indifect impacts - the example of land clearing




; Bt 2 - ummarised in Table 1.3.

clion
| of a typical road constru
B e o s s of s

roc {D); indirect impact (1)

 Soils

Cor M 'A of aluyiai by earth meving equipment (0)

MNM':ZJN relaf of borraw zones (275,000 square meters) (D) _
935 of opsoil (165 hectares s(D) ' A

O “:iymﬂzrm;md:wm n 3 zone sanaitive to erosion (1)

M‘lsohsahizabn and acidification of mangrove swamp solls n
Water

: : ' : ‘
Moddication of flowing surface water in borrow areas. causing erosion and silation (1
Modification of water flows during construction (stream diversion, modification of water fable

Modificaton of surace and sublerranean waler flows and fesuRing drying or fiooding (1)
Poliution of water tables by equipment lubrizanig, fuels, ang delerganis (D)

tannin, erosion of coastiine {1

Filora
260 hectares of deforestation and undergrowih clearance (D)
on of plantings (28, 00 ol pakms, 1,600 vanious trees|iD)
of comice foresss Around swamps, fram modified water fiow and increased

agricultural yze (1)
) |

{
Increase in poaching during the works Pariod, and Subsequent huntj and fighing ()
Increase in tlourism (Tristan Island, the center for many migratory bir;g)(l ) iy

Loss of farms and homes (1,200 square melers) (D)
N agncultural production Per surfaca ynjt (ever-exploitation, Impregnation of salls

 consumption of wood, Patticuarly from the Mangrove swamps. @rosion ())
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Direct Impact
Proviting all weathor
1aad .
g“:”m fink for oastal population with meor Lrban markats, nsilutons 8nd
ale of
trans m.“ﬂsh" products {90 percent of natanal production)
Mm s (0), o thvough Quicker
sala of rioe from industtisl
Creation of jobs, Improved accass to e i i@ T

Impact
o3 |lt 2 :::’:dlﬂl?l‘l and ,ssusg-ent is the major step in the environmental assessment
:r:;o, : ‘Vc.s prmcc.lion of environmental setting into the future with out the proposed
1 and predicting the impact and assessing the consequences

Taki s -

rclmio::;:;ﬁ :‘:l‘c::::c. approach of impacts is very important as many times synergetic

oy S lm;t\acis oc.cu.r which have to be closely examined, since indirect
equently lead to synergetic impacts.

.lt is with indirect effects that impact linkages between the natural and soci
el.“'lmnmem often take place. For example, the appropriation of fand fo build a m:“'"
displace farmers, and may interfere with their cropping patern and force them t o
fmothcr water supply. This change could result in a depletion of a groundwater :i::
intensification of new land clearing. erosion, water runoff contamination wilhnoddet;

fertilizers and pesticides, ete.

Cumulative Tmpacts
i arise from any of the four following

The process of cumulative environmental ¢change ca

types of events:
(i) Single large evel
(i) Multiple interrelated cvents, i.c.. road projec
(1) Catastrophic sudden events, i.e.. a major landslide into a river system; and
widespread, slow change, such as 8 paorly designed culvert of

a long read extending through i watershed.

icative or synergetic effects. Fig. 1.3 which can then
cral ecosystems (such as the impairment of the
stem by construction of a road across
ad through & forest.
| loss to the forest)

A8, i.e., @ large projects
t with a vegion:

(iv) [ncremental,
drainage system along

gencrate additive. multipl
n of one of 5¢V
a wetland sy
placement of i new 10
Its in severe structurd
the de-vegetation and
by vehicle and foot

ion and siltation of

These can
in damage 10 the functio
and filtering capacity of
an ecosystem (such as

r land clearing which resu

result
water regulation
jt), or the structure of
n-migration 0

Jeading to |
A cumulative impact,

eventual erosion of a
traffic, and the soil 1S

iy the context of toad development, might be
ltout. Roadstde vegetation is damagec

roadside pu
Subsequent rainfall causes €108

jell unprotected.
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r Doarhy watervourses. The vegetation never has enough time to recover (because of high
aflic volume on the mad), and the problem is exacerbated over time.

. As this example, llustrates, comulative effects assessment is a complex process which
f requires extensive knowledge of ecological principles and ecosystem response mechanisms,
* Temporal and spatial boundaries for the assessment have been defined:
* Measurable vanables have been chosen: and
* The relationships between the chosen variubles have been established,

-
Elemantary | Straightenin Suppression of Road Works |
actons g of stream vegetation operation
Direct * increasein o Openingup = Risk of chronic e High rate of
effects waler speed o |ight seasonal, suspended
* Reduction of « Rise in accidental matter
diversity lemperature  pollution * Risk of
« . Discontinuity poiution
due to water |
Synergy Significance impairment of biological quality of the
stream

Each-clementory action produces a cartam offect or & nsk that can be hmted, dut the
combmaton of such sctions and therolire their Consaquences may be (he S0urce o
signiicant sfects In s axample, steps can Be envsaged weh redarence o pach
elemeniery acton 1 order 10 avod the synengy effoc

n.da/cumulm Mpacts - the exampie of a stream,
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. mimummummmmwwmm:
® Estimating the changes that witl ocour in the mensurable variables as & result of these
activithes: and

* Fstimating the effects that the changes in cach of the measurable variables will have
within the urea defined by the spatial and temporal boundaries.

Comulative effects assessment is an effective impict assessment 1ool, but it must be
carried owt properly in order 10 produce reliable results.

Ecoxystem Function Impacts

Technically a subset or variant of cumulative impacts,
disable or destabilize whole ceosystems are the most da
manifest themselves over a short period of time, Many road-related examples deal with
roads which need to traverse watersheds in which surface and subsurface water movement is
complex. One striking example is the high way constructed across o mangrove forest (100
ha in size) along the Caribbein const, 1t was ot _fully understood at the planning stage 10
what extent the fresh and sea water needed to mix in erder for the healthy forest to survive

on both sides of the road. Ay a result, most of the forest has died off on one side The waters

“ 4 R 7 g T -
were not saline enough, and on the other there was not enough maxing with fresh watee, The

effect on the coosystem was devastating and the impact on the local population which used
the mangrove Torest area was severe. Almost cenamly, no sign of this impact appeared until

two 1o three years afler the foad was built. A second example could develop in situations
where roads bisect wildlife migration routes, which can inflict stress on the migratory

e IEFON)
lation for many gencrations, or even permancntly, and cause instability increased
mortality. and possibly catastrophic decline

Assessment of Significance of an Impact

The determination of yignificance is defined in terms of context and intensity. _Context
refers 1o the geographical setting of « proposed project or action, When a proposed shopping
center is evaluated, the context for the determination of significance in the immediate setting
and the general community or area of influence, but not any country as a whole.

Intensity_refers to severity of impuct
¢ The degree to which the proposed action afTecty public health or safety
¢ The presence of unique characteristics in the geographic setting or aren. such as.
cultural resources, parklands, wetlands, ecologically critical area, or wild and scenic
rivers
o The degree at which the effects are likely to be highly controversial
The degree at which the action would establish o precedent Tor further actions with
significant effects,
The degree at which the possible effects will be highly uncertain or involve risks
The degree of effect on sites listed in the Central Court Register of Historie Places
The degree of effect on the threatened or endangered species or their habitats
Whether the action conflicts with other Central, State, or local laws or requirements

ccosystem function impacts, which
ngetous and olien the least likely 1o
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In oeder to be able to cts associated with a proposed action, it
er to be able 1o

3 tion is to take
is nevessary 10 deseribe the environmental setting in which u.xe .propc;;ccil“il;;:" s
place. This gives the baseline Information sgainst which prediction a
Made memmuuw@n for preparation of EIA.
mpact Evaluation and Analysi:z —

i, Ao X g fuation, is to
_Purpose of an environmental impact evaluation and analysis, or °'f"’cs sl
evaluate ative courses of action. The range of alternativ 2

5 jon, The
must include a no-action o no-build alterative and other reasonable cou_rs&.lo.f\icf:gw s
major steps of predicting, analyzing and Judging environmental impacts in which obj
and subjective judgements should be made are as follows:

I Mdentifying major activities

2, Selecting eavironmental components

3. Selecting types of impacts

4. Assessing the possibilities and or probabilities of ocCurenoes
3. Determining the degree and time frame of impacts

6. Designating impacts as positive, neutral o negative

7. Determining trade-offs Among activities and impacts.

ElIA is intended 10 provide decision makers with an understanding of the environmental
cansequences of g Proposed project or action. This objective is achieved by the use of
environmental information which is often characterized by scareity and uncertainty.
predictive techniques for which error margins are not known, and evaluation methods,
which assess and present this information 1o decision makers, As aresult, there is a heed for
feed back mechanism in EIA which involves the transfer of knowledge from the actual
environmental ¢ffects of & project or action rather than simply the predicted Consequences,
This feedback mechanism i provided by thye post-project monitoring of ENVironme

ntal

One of the most important contributions of an initial overyiew ASSESSment
of environmental considerations for the design or development of the p
Plan, If coordination is efficient among the various members of the team
action, the information provided by an initial Overview can lead 1o better pe
environmental impacts. These “jeast ,environmentally damaging* alternat
ones evaluated in the subsequent detailed environmental studies, and p
review process,

The development and analysis of altematiyes form ¢ ! i .
assessment which is nothing but a comparatiye ana:;;f'iff:.;;::;‘:;‘vt:""é"““'.‘ fal impact
Impact 'Statcmcnls are oﬂen' l.l!‘ﬁd Draft (or Final) Envirumncntul Iin 'a] ‘an.‘nenml
Alternatives Analysis. The driving impetus for conducting enVironmentat pac Assessinent
to make comparative stud of the effects of the PIoposed alfernarive. T PIC Studies is
arrive at a better decision- making, Smatives so g5 1o be able ¢4

is the carly input
roject, action, or
for the project or
vjects with fewer
ives are then the
ublic ang agency
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Because of its importance in the impact analysis, the study of aliernatives should be o
thorough and

Systematic ‘process. 1t should include input from Central and State
governiments, local agencies and the gencral public. Decisions made at every phase of
analysis should be logical and documented on the bases of & solid platform of evaluation
criteria, The alternati

ves section of the Environmental Assessment/Finding of no significant
lmpact or the Dralt and Final Environmental Impact Statements is the most noteworthy
portion of the environmental document.

Thus the objectives of environmental impact assessment are -
I. To examine and select the best from the

o

project options available
+ To identify and incorporate into the project plan appropriate abatement and mitigating
measures

. To predict significant reticular environmental impact

& L

- To determine the significant residual environmental impact predicted

5. To identity the environmental costs and benefits of the project to the community
Examination of Project Alternatives

The necessity to develop alternativ
position. Similarly, the need for t

es is warranted by the deficiencies. if any, in the existing
existing transportation system, su

ransportation projects is based on the deficiencies of the

ch as, lack of safety, and inability 1o handle existing or
projected traffic volumes. and meet air quality standards for a region.

A National Forest

Management Plan may need updating because of a regulatory requirement for periodical
reevaluation, a change in use, demand or ohjectives, or because the present management
techniques may not be producing the desired results. For instance. a more spacious jail may
be proposed since the present jail is congested. Similarly a new low-income housing project
may become imperative on account of shortage of houses as against the demand.

Thus a need-based project should take into account the following :

I. The deficiencies in the existing circumstances,
2, The present projected and specific needs
3. The goals and objectives of these needs.

The first section of any Environmental Assessment (E

A) or Draft Environmental tmpact
Statement should thus be a consideration of purpose and need. 1t should togically lead to the

adopted list of goals and objectives for a proposed project or action plan. Depending on the
type and size of this project or action plan, review of and concurrence with the purpose-and-
need summary should be obtained from Central or State Gowt,, or local agencies,

Developing a Preliminary Range of Alternatives

The development of an initial range of alternatives will logically follow; an analysis of
purpose-need activity. For this purpose, all possible alternatives that sitisty the goals IM
objectives, as well as action plans even if they are outside the jurisdiction of the project
sponsoring agency must be considered. i
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7 1B.7 Preparation of an EIA Report
Numerous techniques are available for the assessmént of environmental impacts and

preparation of EIA reports. Alternative assessment techniques are conlinuouslx developed
and utilized. The project proponent is free to select the method most appropriate for the

specific situation.
The manval presents a recommended standard format for the o-rgani'/_mion of
E1A reports. Essential steps to complete an environmental impact assessment include:

|. Describe the proposed project as well as the oplions

2. Describe the existing environment

3. Select the impact indicaters to be used

4, Predict the nature and extent of the environmental effects
5. lIdentify the relevant human concerns

6. Assess the significance of the impact
7. Incorporate appropriate mitigating and abatement measures into the project plan

8. Identify the environmental costs and benefits of the project to the community

9. Report on the assessment.

The sequence may be repepted for a number of project options and for a selected project
concept with mitigating or abatement measures incorporated,

However, the following is a standard format for EIA reports as per Central Pollution
Control Board of India.

(a) Introduction : This constitutes the purpose of the report. extent of the EIA study,
and a brief outline of the contents and techniques.

(b) Description of the project.

(¢) Description of the existing environment ! This first requires identification of the
project “arca of influence”. The envirommental resources within the “area of
influence” are then identified as physical resources, ecological resources. human and
economic development values, and quality-of-life values.

(d) Anticipated environmental impacts and plans for protection as follows -

(i) Jrent-by-item veview  impacts resulting from project implementation are
evaluated and quantified wherever possible;

(iK) Mitigating and offsetting adverse effects . a plan is presented for offsetting or
compensating for significant adverse impacts and for enhancement of positive
impacts;

(iii) Identification of irveversible impacts and irvetrievable commitments of resources:

liv) Identification of impacts during construction and appropriate protection measures.

fe) Consideration of alternatives : for each alternative considered the probable adverse
impacts are identified and related to the proposed project and other alternatives.

o) Moﬂllor.mg pmmm:f : this is so designed that the environmental agency receives
monitoring reports which will ensure that all necessary environmental protection
measures ure being carried out as listed in the approved project plan,

(g) Summury and conclusions : the summary ond conclusions section is prepared in
such o way that it is & complete and comprehensive document in itsell. This section

includes;
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(1) a review of gains versus losses in environmental resources and values, and of
the overall net gains which presumably justify the project,

(i) 4n explanation of how unavoidable adverse impacty have been minimized,
offset and compensated for:

(iii) an explanation of use of any replaceable resources,
(iv) provision for follow-up surveiliance and monitoring.

1.B.8 Environmental Monitoring and Management Plan
An appropriate plan should be developed and described for constant monitoring to asccx.‘tain
the impact of the project on those applicable environmental parameters, which are specially
sensitive for the project under consideration. These will usually include environmental
resources within the industrial p!

ant (for example, occupational health) and those in the
region affected by plant establishment and operations.

It is recognized that most developing countries generally have expressed little interest in

funding and implementing monitoring programmes of this type probably because of the lack
of appreciation by decision. makers of their

vital role in ensuring optimal overall economic
#nd environmental project benefits.

1.B.9 Draft and Final Environmental Impact Statements

The most detailed procedure for analyzing potential environmental impact of alternatives of
a proposed project or action is the Environmental Impact Statement process. The DEIS
containg the final results of environmental studies of proposed alternatives which are
available for public and agency review. The DEIS is a “drafi™ because it compares all
proposed altemnatives and is the document upon which the decision 1o proceed with any
particular alternative is made. The DEIS aiso is the tool through which public and agency
mput is incorporated into this decision-making process. The E.1.S represents & summary of
environmental inventory and the findings of environmental assessments,

The alternatives section of the DEIS contains a detailed deseri
alternative, including physical  characteristics.

ption of each proposed
description of the construction process

Operating  features, costs, schedule,

ental setting, impact prediction and
preparation of E.L.S.

The Affected Environment section of the DEIS contains information on the existing
sefting, Although the organization and format vary, the following areas may be included.
Land use and zoning

Sacial and neighborhood characteristics
* Demographic characteristics
* Houging

* Travel patterns
* Stability
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o Pedestrian and bicycle travel '

o Community activities and services (fire, police, hospitals, schools, churches, day
care and so on)

* Recreational facilities

Economic factors
* Taxes
* Existing business community
* Proposed developments

Traffic and Transportation Energy

Historic and archacological resources Visual resources Air quality Noise Jevels Geology
and soils including farmland Environmental health and public safety (hazardous wastes)

Water Resources
= Groundwater
« Surface water
» Water supply and wastewater systems
o Wild and scenic rivers
= Wetlands Flood plains and coastal zones.
« Vegetation and wildlife.

The Environmental Consequences section of the DEIS contains the results of the
assessment of impacts. The assessment can be organized by impact category or by
alternative; the usual format is by impact category.

This section focusses on relevant environment issues and impacts, Some areas of
potential effect must be included regardless of expected impact. Resources protected by
statute, regulation, or executive order must be addressed in all the environmental
documents. When such protected resources do not exist within the area or will not be
affected, the EIS must document that the resource was considered in compliance with the
applicable regulation, and statements must be made why the resource will not be affected
the regulation does not apply.

1.8.10 Impact Analysis

Analysis of environmental impacts begin with a description of the existing cnvironment,
the assembly of relevant information and data and finally the evaluation and analysis of
degree of impact. Considered impacts must include direct and indirect effects.
cumulative effects, and long- term and short-term effects. In the analysis Process.
potential mitigation measures are developed and explored. :

The preparation of separate methodologies and technical reports supporting the DEIS
have to be in accomplice with the area of discipline and contain the detailed information
on existing conditions, methodologies, analysis, and results. The technical reports are
then summarized in the DEIS.
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Technical reponts supporting a DEIS can be prepared for
* Socioeconomic impacts, which include cominunity impacts, land use, economic
impacts, visual cffects, relocations, traffic and pedestrian and bicycle travel

Nittural resources, which include water quality, vegetation, wildlife, scenic rivers,
Noodplains, wetlands, and coastal zones, and
*  Air quality

1.B.11 Format and Content of a

Draft Environmental Im pact Statement (DEIS)

After completing the analysis DEIS should have at least the following components:
Cover sheet Summary Table of Confents

(1) Purpose of and Need for Proposed Action
(i) Alternatives

(i) Affected Environment
(iv) Environmental Consequences

List of Agencies, Organizations, and Persons to whom copies of the DEIS are sent
should be given as Index in Appendices

The language of EIS must be concise and clear, and the data and the information must be
relevant.

1.B.12 DEIS Processing

When the DEIS is completed, it is circulated among the Central. State. and Local agencies
concerned. In some cases the summary of the DEIS can be circulated instead of the entire
document. Notices have to be published in newspapers 1o notify to the public of the
avaifability of the DEIS and the locations in the community where it will be reviewed.

After the public hearing and the review period, the comments received are evaluated. and
a required additional analysis is conducted. Alternatives and mitigation imeasures may be

revised based on the comments received and the responses are prepared 10 each substantive
comment.

Based on the review of the comments and the results of additional studies. the sponsoring
agency selects the preferred alternative. This selection process should be a systematic
evaluation procedure. The process then continues for the preparation of the Final EIS.

1.B.13 Final Environmental Impact Statement (FEIS)

The FEIS document is the preferred alternative consisting of the DEIS with modifications.

In some cases, where minor changes are required, the abbreviated form of the FEIS can be
used which merely attaches the required changes or findings to the DEIS
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(€) Flexibitity : The methodology should be flexible enough 16 allow for necessary
modifications and changes through the course of the study.
2.2.2 Impact Identification

(8) Comprehemivenens : The methodology should be wifficiently comprehemsive to

o sontain all possible options and alternatives and should give enough information on
them 10 faciiitate proper decision-making.

b Specificity ; The methodology should identify specific parameters on which deere
would be significant impacts
- &) Isolation of profect impacts @ The methodology should suggest procedures for

Wentifying project impacts as distinguished from future environmental chanees
produced by other causes.

(d) Timing and duration : The methadology should be able 1o identify accuramely the
location and extent of the impacts on a temporal scale,

2.2.3 Impact Measurement

(a) Commensurate units : The methodology should have a commensurite set of units 55
that comparison can be made between alternatives and criteria.

(b) Explicit indicators : The methadology should sugges: specific and measurable
indicators to be used to qualify impacts on the relevant environmental parameters

(¢) Magnitude: The methodology should provide for the measurement of impact
magnitude. defined as the degree of extensiveness of scale of the impact. us distinet
from impact importance. defined as the weighting of the degree of significance of the
impact,

(d) Objective criteria : 1t should be based on objective criterin and the criteria shoukd be
stated explicitly.

2.2.4 Impact Interpretation and Evaluation
() Significance : The methodology should be able 1o assess the sigmificance of
measured impacts on a local, regional and sational scale
(b) Explicit criteria ; The critecia wnd assumptions emploved 1o determing impast
significance should be explicitly stated

(c) Portrayal of “with™ and “without™ station ; The methodology should be able o
aguregate the vast wmounts of mtormation and raw npot data

(d) Uncertaingy : Uncertainty of possible impacts s o very teal problem =
environmentsl impact assessment, | he methodology should be able 1o tke tho
aspect into account 2

(e) Risk : The methodology should identify bmpacts that have fow peobatily o
occurrence but a high potential for damage and loss ,

() Depth of analysls ¢ The conclusions derived from the methodelogy should be #8!

to provide sufficient depth of analysis and instill confidence in the uners, HREEE
the general public.

(g) Altermative comparison : 1t should provide a sufficiently detatled "‘ﬁ
comparison of the various alternatives readily available for &owﬂ#“‘ g
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ts
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(b users in developing an sdequately c?::j;;ulw of the impact analysis summarized

+ It should provid . public to the decision
) Supmmasy foronat & 13 ; from the lay public
( give the users, WO 1378% 5 ce in its assessment.

a format that will ; B
::a:m. sufficient details to understand it and'h;;e ;:;:ﬁc::: et s

| : ide o format for highlighting SSUes
(dy Key issues It should provi
identified in the analysis. . . |
(¢} Compliance : One of the most important factors in choosing 2 mt?thodology is
whesher it is able to comply with the terms of reference established by the

controlling agency-

p /4.3 EIA Methods
23.1 List of Environment EIA Methods.~”
The following ace the important methodologies of utility for assessing the impacts ol

dr‘v;?gmeum! activities on the environmenl,
Adhoc methods

ecklists methods
é/a. Matrices methods
Networks methods
\;/ Overlays methods

Environmental index using factor analysis

6
\J.-/ Cost/benefit analysis
8 Predictive or Simutation methods

Impact assessment methodologi
: ogies range from si
progressively changing from a static, Piccgcmcal :p ‘r'mp:‘e o complex and are also
:yms? of nature and the environment (2) cmm': ::t‘;\ :: the one that reflects the
isting of potential i . Y. the t i

identify rw""p;:"‘:ﬂ;:;::‘:t:s more complex modes Whercl::'nl(l’\;s A8 from s
and uncertainties. In short, the m;h:d'o""‘”f:“ than merely those upparentn;f"mdomgy por,
perspective requiring different Kinds ‘?Elcal trend is approaching an ove irst order ones,
expertise and technological inputs foro data. different in formars and ¢l management
their drawbacks in order 1o det Sorrect interpretation, |y is i varying levels of
An evaluation of various methodologics 13y 1! e meth mportant to understand

cthodologies (3) is |, . ods are most x
resented in Table 2.1 appropriate.
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Table 2.1 Summary of current EIA methodology evaluation

Criteria Check | Over- | Net- | Matrix | Envicon- | Cosu | Simutation
lists lay work mental benefit maodeling
Index analysis | workshop
1 Comprehamsienass 5 N L s s S L
2. Communicability go L s L S L =L
3 Flexibiliy L S L L S S L
4_Objectivity M 5 S [ L L S
| 5_Aggregation N S I 8 5 N
| 6. Repiicasilay S L 8§ | s 5 5 s
7. Multi-unction N s ] T g =% s
8, Unceetsinty N N N N N , e
9. Space-dmension N L N N S N S
10, Tene-dimansion SR N | N 5 S L
|11, Oata requirement | L 7] ] i s ==
12. Summary format L S S L S L L =1
13, Allematve S L L L L L
SoOmparson | ! —
14 Timea L N S S 5 S N
L requirement ! =
15. Manpowear L S ‘ S S S S N
requiremant l " -
16_Econsmy o o T D i L N

Legend : L = Completely fulfilled, or low resource need
S = Partially fulfilled, or moderate resource need
N = Negligibly fulfiled. or high resource need

Source: Envionmental Impact Assessment: Guidelnes for
Planners and Decision Mavicar, UN Publicalion S1/1 SCAP/ISTESCAL, 1965 {1

_2.3.2 Ad hoc Methods

Basically ad hoc methods indicate broad arcas of possible impacts by listing composite

environmental parameters (for example flora and fauna) likely to be affecied by any
development.

Ad hoc methods involve assembling a team of specialists to identify impacts in "}Cif ek
of expertise. In this method, each environmental ares, such as. air, and water, 'S'b‘lnk':
separately and the nature of the impacts, such as, short-lerm or long tcm\..mm'&l ‘:‘ u
irreversible are considered. Ad hoc methods are for rough assessment of total impact § for
the broad arcas of possible impacts and the general nature of these possible impacts:

sp Y, eficial.
example, the impacts on animal and plant life may be stated as significant but ben




——

es on intuitive approach and makes a broad-based

I *
M‘.:::‘I::amﬁt n'l?mahml sr:t'vn as @ preliminary assessment which helps in
identifying more important areas like : .
1L Wil life 7, Natoral drainage :i :ec::cmatgzg el
; i 15. Economic values

3. Nataral vegetation 9. Noise

4. Exolic vegetation 10, Air Quality '

5. Grazing 11, Visual description and services

6. Social characteristics 1. Open space

The ad hoc methods, while being very simple can be performed without any training,
merely present the pertinent information of a project's effects on the environment without
any sorl of relative weighting or any cause-effect relationship. It provides minimal guidance
for impact analysis while suggesting broad areas of possible im pacts. It does not even state
the actual impacts on specific parameters that will be affected

The ad hoc method has the following drawbacks :

(2) It gives no assurance that it encompasses a comprehensive set of all relevant

_ impacty;

(b) It lacks consistency in analysis as it may select different criteria to evaluate different
groups of factors; and,

t€) It is inherently inefficient. as it requires a considerable effort lo identifv and
assemble an appropriate panel for each assessment. ‘

6. Public facilities

: and physical environment are
to be collected and analysed in EIA of any project activity ad hoe methods fail 1o do this in

2.3.3 Checklist Methodologies
Introduction

Checkliv methodologies ran i
. e from listings of envirp OIS in hi
approaches ﬁ:wolvmx importance weightings for r:::::;tul it
the impacts of each slternutive on wach factor,

enti
ification and ire capable of bringing them

fundamental function of 4n EIA and in this dentification is the most

respect, all :
descriptive, scaling ang weighting checklisis do equally \:’effs °f checklists, namely simple,

ghly structured
and  application of scaling
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Checklists are of four broad categories and represent one of the basic methodologies
used in ELAL They are:

(a)  Simple Chechlists : that are o list of parameters without guidelines provided on
how to interpret and measure an environmental parameter,

(b)  Descriptive Checklists : that includes an identification of envirommental parameters

and guidelines on how parameter data are to be measured.

(€)  Scaling Checklists : that are similar to descriptive checklist with the addition of
infovmation basis to subjective scaling or parameter values,

(W

Scaling Weighting Check Lists : are capable of quantifying impacts.

"Simple checklists” represent lists of environmental factors. which should be addressed;
however, no information is provided on specific data needs. methods for measurement, or

impact prediction and assessinent. “Descriptive checklists™ refer to methodologies that
nclude lists of environmental factors along with information on measurement and impact
prediction amd assessment,

Scaling and weighting inherent in the fatter types of checklists facilitates decision-
making, Such checklists, apart form being strong in impact identification, also incorporate

the functions of impact measurement and to a certain degree of interpretation and

evaluation. and it is those aspects that make them more amenable to decision- making
analysis,

But the impact of scaling and weighting is, nevertheless, subjective
danger that society holds all diverse impacts to be
assumes that numerical values assigne
knowledge and judgement alone,

and this poses the
equally important. Further, it implicitly
d to impacts can be derived on the basis of expert

Scaling and weighting checklists. while capable of quantifying impacts reasonably well,
albeit using subjective estimates, make no provision for assessing dynamic probabilistic
trends or for mitigation, enhancement and monitoring programmes. Identification of higher

order effects, impacts and interactions are outside their scope. But simple and descriptive
checklists offer no more than this. They merely identify the possible potential impacts
without any sort of rating as to their relative magnitudes.

Methods that involve scaling and weighting and the consequent aggregation remove
decision making from the hands of decision makers, Further they incorporate into one

number various intrinsically different impacts and this deprives the decision maker of the
possibility of tradeofTs.

In check lists methods impacts will be tabulated in the form of cells with information
either in the descriptive form which give information of the possibility or potential existence
of an impact while in the scaling or weighing methods the magnitude or importance of the
impact as shown in Table 2.2,

Simple Checklists
Simple checklists represent a valid approach for providing systemization to an EIS and

Table 2.2 presents a list of environmental factors to be oonsidetcf! in construction and
operational phases. The checklist also includes information on mitigation.
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Table 2.2 Environmental factors to be considerad in construction and operating phase,

Check List Method

—

Operating phase

Adverse

Construction Phase
No. Beneficial

Adversa No.
eﬂog:t effect

offect effect effect

Beneficial effect

(A) Land Transportation
- and Construction

(8}
(b)

0

Compacion and satfement
Erosion

Ground cover

Depositon

Stability (shdes)

Stress — sirain (earth peaks)
Fioods

Wasle conlrol

Driling and blasting

Qperational failure

(B) Land Use

(a)
(b)
)
(d)
(e)
(0]

Open space
Recreational failure
Agncultural
Residential
Commercal
Indusinal

(C) Water Resources
(a) Quakty

(b)

Irrigation

(¢) Ground water

(D) Air Quality
(a) Oxides (Sulfur, carbon, nitrogen)

(b) Particulate matlar
{ck Chemical

(d)
{2)

Odors
(3ases

(E) Service System

()
(b)
(c)
(d)
{e)
()

Schools

Polica

Fire protaction

Water and power system
Sewerage system
Reuse disposal

(F) Biological conditions

(a)
(b}

Wid e
Trees, shrubs

T.bk u Coﬂl‘m

(€

(Gases
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‘Construction Phase Operating phase
Adverse No, Beneficial  Adverse No.
Beneficial effect  offoct offect effect effect  effect
(G) Transportation systems
{8) Autemobies
(b) Truckiing
(c) Safety
(d) Movement
(H) Noise and Vibration
(8] On-site
(b} Off —sing
{I) Acsthetics
(a) Scenery
(b) Stuctures

Descriptive Checklists

Descriptive checklists are widely used in environmental impact studies. For example,
Carstea developed a descriptive checklist approach for projects in coastal areas, The
methodology addresses the following issues, actions, and projects! ripeap placement,
bulkheads; groins and jetties; piers, dolphins, mooring piles. and ramp construction;
dredging (new and maintenance); outfails, submerged lines, and pipes; and aerial crossings,
For cach of the items, environmental impact information was pravided on potential changes
in erosion, sedimentation, and deposition; food heights and drift; water quality; ecology: air
quality; noise; safety and navigation; recreation; acsthetics: and socio-economics.

Several descriptive checklists have been developed for water resources projects. For
example. Canter and Hill suggested a list of about 65 environmental factors related to the
environmental quality account used for project evaluation in the United States. For each
factor, information is included on its definition and measurement, prediction of impacts. and
functional curves for data interpretation (where one was available or easily developed).

A portion of a descriptive checklist containing several fuctors for housing and other land
development projects are shown in Table 2.3, The basis for estimates column presents a
simplified, brief listing of key data models needed, if any, for the factor.

Table 2.3 Descriptive checklist for land development projects

Factor l Bases for Estimates
. Local economy

Public revenves. expected household meome,

Public fiscal balance Net change in by residential housing type, added propery
government vonue values
m;ndm:wmm g Public expenditures: analysis of new-service

demand, current costs, availabie capacities By
savice
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Mqupomlmmwaliumby
frequancy of occurmence, and number of

Bases for Estimotes
Diteet from naw business, or estimated from
\h' " ““ immigeation, current unemployment profiles
ﬁ' = Supply and demand of similarly zoned lang
| Y tal changes near property
environmen T
Change in tand values
g Current ambient concentrations, current ang
quality expecied  emissions,  dispersion  models.
- | population maps
Health

o Baseline citizen survey, expected industrial
Change in accurrence of visual precesses, raffic volumes
(smoke. haze) or afactory
(Mﬁmlymnm.
and number of peaple affectnd
mm Current and expecled effluants Current ambiant
Changes In permissdie or concentrations, water quality model
Tolerahle waler uses, ang
Number of peaple affected for
£ach réievant body of water
Noise Changes in near by ftraffic o other noise
Change in noise levels and Swrces ang i noise  bariers: noise-
Infrequency of Occurrence and Propagation model o NOmographs  ralating
wambﬂw noise fevels to traffic, barriers, elc.; baseline
cllizen survey o current satisfaction with noise
levels
Important Characteristics of Simple ang Descriptive Checklists
1. Simple and descriptive checklists congide COVIONMENta) fators and/cr e
which can be helpfy) iy, planni conducting ay g5 actors andor impacts,
checklists for the specific project ty e S Particularly if one or more
2 Publblu checkliyyg

checklists represent  the
evelopers; hence, they
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3. Checklists provide a g

. tructured _approach for ident; ing key impacts andfor
pertinent environmental factors for consideration in impact studies, More-extensive
lists of factors of

mpacts do not necessarily represent better lists, since refevant
Factars or impacts will need 10 be selected. Checklists can be easily modified (items

can be added or deleted) to make them more pertinent to particular project types in

given locations.

4, Chgdclists can be ysed to stimulate or facilitate inte

during the planning, conduction, and/or summarization of EISs,
In using a checklist it i important to carefully define the utilized spatial boundarics
and environmeiial factors. Any special imwl codes of terminology used within the
c list should also be defined,

Documentation of the ratiopale basics 1o identifying key factors and/or impacts
should be accomplished, In, this regard, factor-impact quantification and comparison
10 pertinent standards can be helpful.

7. Factors andlor im

pl i o & : 2
rdisciplinary team discussions
M

pacts from a simple or descri

plive checklist can be grouped
Strate secondary and tertiary imp

acts and/or environimental system
interrelationships.

Important weights could be assigned 1o key environmental factors or impacts: the
rationale and methodology for such i

rtance weight assignments should he
clearly delincated,

Key impacts, which should be mitigated. can be identified through the systematic
usage of a simple or descriptive checklist,

Scaling Checklists

Simple and descriptive checklists in general are strong in impact identification and are
capable of bringing them 19 the atention and awarcness of their

audiences. ’lmpact
identification is the most fundamental function of amll types of
Lhecklists simple. descriptive scaling and weighting checklists da well. But_simplc and
descriptive checklists offer o more than this. They merely identify the possible potential
impacts without any sort of rating as to their relative magnitudes, As a resull they are most
applicable at the [EE stage of an assessment

The Oregon Scaling Check- Jist methods £0 & step further and provide an _id¢g of the
nature of the impact by means of assigning a_textual rating o [ 1he impact as long- erm,
direct, and so on. Nevertheiess

this approach is not suitable for impact measurement and
does not aid much in the decision - making process. Rather it identifies the impacis and
leaves the interpretation to the decision makers,

The element of scaling and weighting that is inherent i
makes it casier for decision - makin
identification, also incorporate the fu
those of interpretation and evaluatio

for decision - making analysis.

Scaling and weighting checklists, while capable of quantifying impacts regsonably. .
albeit using subjective estimates, make no provision for assessing dynamic probabifistie

latter tvpes of checklist
£ Such checklists, apart from being strong In impact
nctions of impact measurement and 1o 8 certain degree
n and it is these aspects that make them more amenable




Identification of hi
enhancement and monitoring Programmes.
pleractions are outside (heir SCOpE. |
’. T~y ¢ and the consequent agEregation rempy,
5 & N, N ."
mm 'm ﬂ". “‘::,?h”ﬂl kers. Further they mcorpoml:k lmafon.
e from me',t::m of hmluck:‘” md". this deprives the decision - maker of hy
wenber various ntrinsically different ‘
possibitity of iade-olfs.
Weighting Scali ocklist Methods '
As mﬂ:‘ m‘m:t.::‘:::* various alternatives, various methods were developed
for sclecting altermtives based on the following criteria \ o S
1. Appropriate set of environmental factors which are likely 1o be signi llta o
. activity for which EIA has 1o be carried out are to be fixed (for example. wild life,

2 The tm:)o:f measurement for each factor (e.g.. hectares conserved) have 1o be
Data o:”: fixed unit (100 or 1000 hectares) with reference to various sels of
environmental factors have to be collected

4. The interval scale (0-0.1) for each environmental factor has to bc fixed and the data

> 4 Esubi‘nh the method of aggregation across all the factors established.

The following example where two factors {Wild life habitat in hectares and emplovment
ncrease in Jobs) for two alternatives are considered will explain how scaling w cighing
can be applied. In this example the environmental factor data has been scaled to an
index (0 is worst and I is best) Scaling was done by dividing the factor data by maximum
values for both alternatives, Two Bgeregation methods were followed:
() Assuming all factors is equall
alternative 2 should be preferred,
() In weighing scale weights of 0.8
alternative preferable Table 2.4,

Table 2.4 Addition ang weighting of factor indices

for employment and 0.2 on wild life make first

for two alteratives

P—\\\ e —

Facton Em — m:..s'::u" one Alternative two
Welghtea |
] — od "] Raw daty Scaleg |_Weighte =
(mmu.d ]

m '\—‘im_i_—_




