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Table 1.

Bravity.

Reservoir Oil Froperties

RAPT 9 SOPF

Fourpoint, OF

Crude vis

cosity, C St @ 100 9F

C st & 122 °F

Flash Foint "Abel", °F

Raid Vapor Pressure, psi @ 100 O

bater:
Specific
pH

Hydrogen

bagt

Gravity,

Alr = 1,000

Gravity, 60 “F/60 OF

Sul fide

Gross Heating Value, BTU/SCF

H28 content, mole percent

CO2 content, mole percent

1.0140

Nil

0.8723
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Table %. Gas Analysis of the well.

zzzzm========.—.::-.-,.:r..'::::_—.|:~.-.==.-.:::::::‘::*..::;‘.‘.m:::::===z:-..-m:—...z:::==::::=====mmamz=mx=~.=:::::==wmm
Component Mole Fercent GFM

Hydrogen Sulfide 0.22

Carbon DiaoMyde 19,93

Mitrogen ‘ Fg. 11

Methane 44.97

Ethane ) 0. 82 0. 2089

Fropane . 0.16 0. 0438

iso-RButane 0. 05 : 0.0163E

n—-Butane ‘ .05 0. 0094

iso-Fentane 0. 04 D.014646

n-Fentane Q.00 0, 0000

Hexanes 0,00 ; Q. 0000

Heptanes plus ) Q.07 QL0316
100,00 D.35216

T I T T I I i T I I I I T T I I I I I T I I I N O T N B B S S O N R I I I T I NI NI Im I NI I S I IS SO EREmE IR LIRS

i

Calculated gas gravity (air = 1.000) = 0.872

Calculated heating value = 481 BTU/SCF dry gas

Sampling date : Septenmber 8, 1981

Sampling condition : 100 psi max.










































rigure 7. Natural processes of oil in the marine environment.
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'Supomo, TH.lW. 1981. FkKriteria kualitas air untuk keperluan
pertanian dan perikanan {Water quality criteria for agricul-
tuwre and fishery. Bogor fAgricultural Institute.

Wicak=sono, W., 1987. Kegiatan industri minyak bumi di lepas
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biologi (0il industry activities at offshore and deep ocean
in relation to the bioclogical aspects). Lembaga Fublikasi
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APPENDIX C

SELECTED REFERENCES - SCOPING METHODS


















ENVIRONHMENTAL IMPACT ASSESSMENT IN NORTH AMERICA AND WESTERN EUROPE:

WHAT HAS WORKED WHERE, HOV AND VHY?

Villiam V. Kennedy
Environment Directorate
Organisation for Economic Co-operation and Development
Paris, -France

(The views expressed in this paper are those of the author and do not
necessarily reflect those of the Organisation for Economic Co-operation
and Development or of its Member countries.)



































































































APPLICATION OF EIA IN URBAN DEVELOPMENT PLANNING

- A NEW TOWN EXAMPLE -

Prof. Dr. Kwi-Gon Kim

Seoul National University

Paper presented at a Regional Training
Seminar on the Application of Environ-
mental Impact Anélysis in Appraisal of
Development Project Planning for the
ESCAP Region from 30 May to June 1ll,
1988, Bandung, Indonesia

















































































— 'Accounting for the Future’, in T. O'Riordan and R.K. Turner (eds.
Annotated Reader in Environmental Planning and Management (Oxforc
Pereamon Press, 1983a), pp. 117-22.

—_Cost-Benefit Analysis (London, Macmillan, second edition, 1983b).

Turner, R.K. 2nd O'Riordan, T., ‘Project Evaluation’, in R.M. Haynes (ed.
Environmental Science Methods (London, Chapman and Hall, 1982

. pp. 372-98. '
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Identification and Quantification of Pollutant Emission
Sources

In this case study, an attempty was made to estimate
air pollutant emissions on the basis of fuel combustion.
Fuel combustion is calculated using population statistics
in conjunction with land-use data. (Table 1). Then the
energy use data was superimposed on a current land use map
by a 2.5 - 2.5 km grid system. Emission factors developed
by the U.S. EPA were used to estimate gross pollutant
emissions. The resulting SOp and TSP emission map for
1984 is shown in Figures 6 and 7.

Table 1. Energy consumption in Seoul (1984)

Unit: K1, MT

L Domestic | Industry ' Car Truck | Total
°2;:;‘“‘ 7,868 | 168,146 154; 590 | 330,602
‘:;g;‘“‘ 1,562 432,158 ! 433,720

* -
°§;i§1 0.4 :83,245 |0.4:941,506 0.4:597,977 | 15 505 gg1
1.0-:98,818 [1.0:451,012 1.0:123,323 | [F%7%

Bunker-C |1.6:207,819 |1.6:1,253,641 11983 152
(k1) 4.0:110,291 {4.0: 191,381 Sdaad
Butane 18,744 | 434,011 452,755
(k1)

. Propane 66,434 81,400 146,774 294,608
{K1) .

Li‘ht |

Residual 416,792 171,233 | 588,025
Fuel(Kl) ]

;::2;;;* 7,875,095 | 336,683 _ . 8,211,778
TOTAL { 8,886,668 |4,461,169 301, 364 721,300 | 14,370,501

* indicates sulfur content (%).
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PLANNING PROCESS ACCORDING TO MODEL II

Both models assume that the Terms of Reference (TOR) should
be formulated with due recognition of possible environmental
impacts to be assessed. The TOR itself may be formulated by
the management team, and approved by the central Government
and lending agency with/without involvement of the Local
Council, or it may be formulated by an indenpendent mission
from the lending agency.

The pro‘s and contra’'s of both models can be debated, but
decisions may rest on practical or perhaps political grounds.

Removing waste from the city environment by any method has
always a positive ballance from the point of view of its
overall costs and benefits of such a project, even if only

part of the waste can be removed (in Indonesia only &0% - 80%
of urban waste can be handled). The difference between alter-—

native systems is only in degree. It is at the companent
level of the waste management system, where there is a con-
centration of waste to be handled, that the environmental

impacts can in ballance be negative. Therefore it is here
that EIA must be focussed.

A waste management system has components in it which in the
Master Flan or Structure Plan are left open for later
decisions. Such components may be related to the waste
management process as illustrated hereunder :°



























Application of EIA in Flanning of Hydroelectric Projects:
The Saguling Case
by
Otto Soemarwoto
Institute of Ecology, Fadjadjaran Univesity

Bandung., Indonesia

The Saguling dam was constructed in the early 19B0s and
Fshed in 1985. In 1979/1980 an EIA was conducted by the
Iitute of Ecology at the requeét of the State Electric Company
deanesia (PLN). At that time the Indaonesian environmental law
not enacted yet and consequently there was no legal basis yet
jconducting the EIA. But because the dam was partly financed

lpan from the World Rank, an EIA was required.

Identification of impacts

The impacts identified 1in this project are presented in
res |1 to 4. Because bf the shortage of time I will not
uss all the important impacts, but will only select the most
frtant ones for illustrative purposes. Details of. the EIA were

Fted by the Institute of Ecology (IOE, 1979; I0E, 1980).

1. The impact of urban wastes.

This is an impact of the en;irnnment on the project. Since
préject is located dcwnstream of Bandung and its satellite
y the wurban liquid wastes of these population centres are
narged through .the tributarieé into the main stream .apd

e into the lake. We expected that the lake would undergo

phication which, among others, would stimulate excessive
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F. GUMMARY OF THE RESETTLEMENT SCHEME
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power
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Heavenly
bodies

3

7 I, E, M »
Social Biophysical
sygtem system

[ |

I, E, M

Socio-biophysical
ecosystem

Cosmos

Figure 1. A traditional view of the cosmos and the place man in it,

I = information, E = energy, M = matter.
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Figure 2. Development is an effert to bring a certain
environmental equilibrium of low quality to
successively higher qualities, but collapse
should be preventede.
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Figure 3. Possible relationships of quality of life and the
consumption of resources and production of
pollution,f€SP |
K = carrying capacity; a = overshoot;

b = delayed overshoot; ¢ = sustainable.
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Figure 4. A Schematic presentation of perceived good
or bad as influenced by point of view.
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Identification of Impacts
e bW
Otto Sosmarwoto

Institute of Ecology, Fadiad

fets

aran University

Bandung, Indonesia

The msaning of impact in EIA

» JRevelocoment has ths sim of changing cuwr snviranment with the
intentiaon: ofFf course, to improve our cuality of lite. Howsver,
the chanoes which ocour are often more extensive than we intend

-
to bring about. For example, we may want to increase our rice

production by extending the irrigation svstem. But, the extention

not only benefit the rice plants.

i

at the irrigation svsism dos

It zalsec creats

s new habitats for mosguitoss which increase the
L]
risk of malaria outbreaks. In EI& s=such side effects of

development activities, which often arise unintentionally and
often alsoc unexpectedly, - are called impact. This is a more
restricted meaning than in daily use in which impact is generally
understood &= £he consegquence or effect of .an activity. For
example, when ws build a hydroelectric dam to provide electricity
for rural, electrification the gensrated electricity and the
resulting rural electrification are not considersd as an impact.
Howsver , _if because of the slectricity the rural people change
their lifestyle, e.g they spend more of their scarce monsy on
cosmetics with the result that their nutriticnal status declines,
this latter, i.e the decline of the nutritional status, would be
called an impact. Primary imuacté can give rise to secondary

ones, etc. This is shown schematically in Figure 1. It also shows

=
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EIA APPLICATION ON RESETTLEMENT (TRANSMIGRATION) PROGRAM

BASIC PROBLEMS

de

BEING AN ARCHIPELAGIC COUNTRY, INDONESIA IS FACING THE PROB-
LEM OF UNEVEN DISTRIBUTION OF POPULATION AMONG ISLANDS,

THIS PROBLEM HAS LED TO GAPS ON THE DEVELOPMENTS IN THE DENSE-
LY POPULATED AREAS AND THE SO-CALLED OUTER ISLANDS,

RESETTLEMENT OR TRANSMIGRATION PROGRAM CARRIED OUT WITH AND/
OR WITHOUT BEING SPONSORED BY THE GOVERNMENT IS CONSIDERED
TO BE THE SOLUTICON TO SOLVE THE PROBLEM,

THE PROGRAM HAS BEEN INITIATED SINCE THE DUTCH COLONIAL
PERIOD, AND CONTINUES UP TO THE PRESENT TIME,

ANYHOW, RESETTLEMENT OR TRANSMIGRATION PROGRAM WITH THE
LEAST ENVIRONMENTAL CONSIDERATION HAS PROVED TO CREATE DET-
RIMENTAL CONSFQUENCES. THEREFORE, EIA APPLICATICN DURING
THE PRE-PLANNING STAGE IS RECDMNED.

FRAMEWORK OF EIA

COMPONENTS

A, SOCIO-~CULTURAL
COMPONENTS
.Psycho-sacial
.Community cohession
«Lifestyle

PROJECT COMPONENTS

. .Social valuesG:;\\\\ﬁy/
ECONOMIC k_///)\ F. PROPOSED B. DEMOGRAPHIC
AN

.Regional & local COMPONENS & 4 .Pop structure

cation and change

employment effects . «Oisplacement
.Regional & local +Distribution
resource use, allo- .Life quality
N
/

BIOGEQOPHYSICAL ya

C. BUILT ENVIRONMEM

COMPONENTS N\ COMPONENTS
JAiT .Land use
.Land «Community infre
Water structure
.Vegetation .Comminity ser-
«fauna vice & faclili-

ties
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GENERAL AIMS

THE GENERAL AIMS QF TRANSMIGRATION PROGRAM IN INDONESIA ARE
AS FOLLOWS:

a., INCREASE LIVING STANDARDS

b. PROMOTE REGIONAL DEVELOPMENT

c. BALANCE POPULATION DISTRIBUTION

d. PROMOTE DEVELOPMENT THROUGHOUT THE COUNTRY

8. OEVELOPMENT OF NATURAL AND HUMAN RESOURCES

fo STRENGTHEN THE INTEGRITY AND UNITY OF THE NATION

9. STRENTHEN NATIONAL SECURITY AND DEFENSE

GENERAL EIA COMPONENTS

a. CLIMATE

1) Changes to micro-climatic components

b. GEOLOGY, SOILS AND GEOMORPHOLOGY
1) Erosion potential of soils

2) Siltation effects to treams and rivers

c. HYDROLOGY
1) Changes in the seasonal regimes of groundwater and sur-
face water due to changes in vegetation covers & water-
shen characteristics
2) Changes of groundwater due to withdrawl & pollution

3) Idem for surface water
d. VEGETATION

1) Changes inquantity and guality of the vegetative covers

2) Habitat changes due to vegetation removal

e, FISH AND WILDLIFE RESOURCES
1) Habitat loss
2) Population dynamic impacts
3) Fish habitat and production/reproduction

fo. SOCIO-ECONOMIC, CULTURAL,DEMOGRAPHIC COMPONENTS



INSTITUTIONAL ARRANGEMENT FOR CARRYING OUT EIA

L. IMPORTANCE OF EIA'S INSTITUTIUNAL ARRANGEMENT

2.

a. TO GAIN ACCEPTANCE FOR INCURPORATING EIA INTO THE DECISION
MAKING ANC PLANNING PRUOCESSES

b. TO ORGANIZE TECHNIQUES ANC PRUCEDURE FOR IMPLEMENTING EiA
AS A PART OF ON-GOING I & P OF DEVELUPMENT PLANNING

c. TO SECURE THE NEEDS FOR EIA EXPERTISE RECRUITMENT

BASIS FOR EIA'S INSTITUTIONAL ARRANGEMENT

a. LEGAL BASIS

IN CASE OF INDONESIA

1) ACT NO.

4/1982: BASIC PROVISIONS FOR THE MANAGEMENT

OF THE LIVING ENVIRONMENT

a) ARTICLE 16 :

EVERY PLAN WHICH IS CONSIDERED LIKELY TO HAVE A SIG-
NIFICANT IMPACT ON THE ENVIRONMENT MUST BE ACCOMPANIED
WITH AN ANALYSIS OF ENVIRONMENTAL IMPACT, CARRIED QUT
ACCORDING TO GOVERNMENT REGULATIONS,

ARTICLE 18

(1)

(2)

(3)

THE MANAGEMENT OF THE LIVING ENVIRONMENT ON THE
NATIONAL LEVEL SHALL BE CARRIED OUT IN THE INTE-
GRATED MANNER BY MEANS OF INSTITUTIGONAL MECHANISM
HEADED BY A MINISTER ESTABLISHED BY LEGISLATION.

THE MANAGEMENT OF THE LIVING ENVIRONMENT, IN RE-
LATION TO THE INTEGRATED IMPLEMENTATION OF THE
NATIONAL POLICY PERTAINING TO THE MANAGEMENT OF
THE LIVING ENVIRUNMENT, SHALL BE CARRIED OUT SEC-
TOR-WISE BY DEPARTMENTS AND NON-DEPARTMENTAL IN=-
STITUTIONS IN ACCORDANCE WITH RESPECTIVE FUNCTIONS
AND RESPONSIBILITIES,

THE MANAGEMENT OF THE LIVING ENVIRONMENT, IN RE-
LATION TO THE INTEGRATED IMPLEMENTATION OF THE

NATIONAL POLICY PERTAINING TO THE MANAGEMENT.OF
THE LIVING ENVIRONMENT, SHALL BE CARRIED OUT ON
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THE REGIONAL LEVEL BY REGIUNAL GOVERNMENTS IN AC-
CORDANCE WITH THE EXISTING REGULATIONS

c) ARTICLE 19 :

SELF-RELIANT COMMUNITY INSTITUTIUNS SHALL PERFORM
A SUPPORTING ROLE IN THE MANAGEMENT OF LIVING EN-
VIRONMENT

2) GOVERNMENT REGULATION No, 29/1986: ANALYSIS OF IMPACTS
UPON THE ENVIRONMENT

a) ARTICLE 23 :

(1) THE MINISTER OR HEAD OF THE NON-DEPARTEMENTAL

(2)

(3)

GOVERNMENT INSTITUTION IN CHARGE OF THE FIELD
OF ACTIVITY CONCERNED WILL ESTABLISH A COMMIS-
SION AT THE CAPITAL COMPOSED OF PERMANENT MEM-
BERS AND TEMPORARY MEMBERS

THE PERMANENT MEMBERS REPRESENT THE STRUCTURAL
ELEMENTS OF THE DEPARTMENT OR THE NON-DEPART-
MENTAL GOVERNMENT INSTITUTION CONCERNED, A RE-~
PRESENTATIVE APPOINTED BY THE MINISTER OF INTE-
RIOR, A REPRESENTIVE APPOINTED B8Y THE MINISTER
IN CHARGE OF ENVIRONMENTAL MANAGEMENT AND EX-
PERTS IN RESPECTIVE FIELDS, WHILE THE TEMPORARY
MEMBERS REPRESENT THE DEPARTMENT AND/OR NON=D
GOVERNMENT INSTITUTION CONCERNED AND OTHER MEM-
BERS IF IT IS DEEMED NECESSARY

THE COMMISSION AT THE CAPITAL REFERRED TO IN
PARAGRAPH (1) SHALL HAVE THESE TASKS:

(a) TO DEVISE THE TECHNICAL GUIDELINE FOR ESTA-
BLISHING THE EIA

(b) TO EVALUATE PEIR
(c) TO ESTABLISH THE TERMS OF REFERENCE FOR EIA
(d) TO EVALUATE EIA

(e) TO EVALUATE THE PROPOSED EMmaP FOR THE ACTI-
VITY CONCERNED

(f) TO EVALUATE THE PROPOSED EMoP FOR THE ACTI-
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VITY CONCERNED

(g) TO EXPEDITE THE ISSUE OF THE DECISION CON-
CERNING PEIR, EIA, PROPOSED EMaP & EMaP

(h) TO CARRY QUT ANY OTHER TASKS GIVEN BY THE
MINISTER OR HEAD OF NON-D GOVERNMENT INSTI-
TUTION IN CHARGE OF THE FIELD OF THE ACTIVI-
TY CONCERNED

b) ARTICLE 24 :
IDEM FOR ON-GOING DEVELOPMENT ACTIVITIES
c) ARTICLE 25 :

IDEM FOR PROVINCIAL GOVERNMENT AT REGIONAL LEVEL

3) MINISTRY OF STATE FOR POPULATION AND ENVIRONMENT
MSPE DECREES

a) MSPE DECREE No, 49/1987: GUIDELINES IN DETERMINING
THE SIGNIFICANT IMPACTS

b) MSPE DECREE No, 50/1987: GUIDELINES IN COMPOSING
EIA REPORT

c) MSPE DECREE No, 51/1987: GUIDELINES IN COMPOSING
EES REPORT OF ON-GOING DEVELOPMENT ACTIVITY

d) MSPE DECREE No., 52/1987: DEADLINE FOR COMPOSING
EES REPORT OF ON-GOING DEVELOPMENT ACTIVITY
DEALING WITH HAZARDOUS SUBSTANCE

e) MSPE DECREE No. 53/1987: GUIDELINES OF THE MEM-
BERSHIP AND WORKING PROCEDURES OF THE COMMISSION

b POLICY AND STRATEGIC BASIS

1) AS STATED IN THE GENERAL STATE POLICY GUIDELINES
a) IN THE DIRECTIVES FOR LONGTERM NATIONAL DEVELOP=-
MENT :

IN THE IMPLEMENTATION OF OEVELOPMENT, UTILIZATION
OF INDONESIAN NATURAL/WILL BE CARRIED OUT ON RA=-
TIONAL BASIS. IT wOULD BE CONDUCTED AS SUCH SO

THAT IT wILL NOT DESTRUCT THE ENVIRONMENT, IMPLE-

/ RESOURCES
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MENTED INTEGRATEDLY CONSIDERING THE NEEDS FOR
FUTURE GENERATION

b) IN THE GENERAL PATTERN OF FIVE-YEAR DEVELOPMENT
PLAN :

COMMITMENTS OF SECTORAL OEPARTMENTS TO INCORPO-
RATES ENVIRONMENTAL CONSIDERATION (THORUGH EIA
TECHNIQUES & PROCEDURES) IN THEIR RESPECTIVE
DECISION MAKING AND PLANNING PROCESSES

3, PATTERN OF EIA'S INSTITUTIONAL ARRANGEMENT

e

b

Ce.

de

SHOULD REPRESENT LINKAGES AMONG VARIOUS PARTIES
CONCERNED

SHOULD MINIMIZE APPOINMENTS OF NEW STAFFS AND BUREAU=-
CRATIC STRUCTURAL ORGANIZATION

SHOULD SPREAD THE RESPONSIBILITIES FOR IMPLEMENTINC
EIA OUT TO THE RIGHT MAN IN THE RIGHT PLACE APPROPRI=-

TELY

SHOULD BE SISTEMATICALLY CHECK AND RECHECK ALONG THE
STAGES OF DEVELOPMENT CYCLE QON THE EFFECTIVITY AND
EFFICIENCY OF EIA IMPLEMENTATION

JUNE 1L, 1988 R. E. SQOERIAATMADIA PH.D.





















Table 2. Coal production in Indonesia
1918-1990 (in ton)*.

Il

*source: PT Batubara Bukit Asam 1983.
**coal is imported from Australia and.India in case of
shortage, or else exported in case of over production

/

fVV Coal Production _ T
Years 35T & South Others Total
Egi:t Aéam Cmbilin Kalimantan
|1918 50.312 | 504.207 36.366 - 590.878
1620 191.618 567.142 33.863 - 742.623
1640 847.835 577.516 161.712 - 1.587.160
1950 539.716 77.£06 32.0927* ; 709.479
1520 161.160 142,229 - 10.C00 795.000
1884 250,000 { §35.000 - 2€.000 1.535.000
1686 2.185.C00 1.310.000 ) - 25.000 3.535.000
1887 2.960.000 1.510.000. {- 1.000.000 -50.000 5.520.000
1938 3.035.000 1.510.000 4.000.000 50.000 8.595.000
1939 3.035.000 1.£50.020 | .7.C20.020 75.000 11.770.000
1890 3.035.000 1.810.000 | 10.000.000 100.6C0 I4.945.OO?J
*source: PT Batubara Bukit Asam 18E3.
**nat in production since 1971,
Table 3.. Estimated production and consumption
of coal in Indonesia (in ton)*.
Production Consumption .
Year (m ton)**
m ton + % m ton + %
1984 795.000 - 1.095.000 - - 300.000
1985 | 1.535.000 93 2.260.000 106 | - 725.000
1986 3.520.000 129 2.895.000 28 +  625.000
1987 | 5.520.000 57 4.375.000 51 | *+ 1.145.000
1988 8.595.000 56 6.488.000 43 + 2.107.000
1989 |11.770.000 37 85370.000 29 + 3.400.000
1990 | 14.945.000 27 11.161.000 33 + 3.784.000
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(2) Recommendation on the effective monitoring system of
impacts, compared to or in conjunction with the
predicted impacts, and

(3) Recommendation for the long-term management procedures.

ect Decription

Objectives
PLTU Suraiaya was establesned to give an additional supply
of electiricity in Java. Its electricity production 1is
derived from coal energy suppiied from Bukit Asam. The
onstruction will be in units following phases shown 1in
Table 4. -
Table 4. Development chases of PLTU Suralaya

gh?ases iUnit No. { flectricity Pro- Operating Fuel

' | duction (M}

b i 1 400 {1984 | coal/residuc

| 2 400 1985 coal/residue

b ! 3 40 1988 | coal

1 ‘ 8 400 1929 coal

b3 I3 500 1991 coal

| L6 500 1992 coal

] ’ 7 500 1993 | coal

—

i Total | 3.100

Electricity oproduced by PLTU Suralaya will be distributed
through a network throughout Java, with a transmission
centre built near Suralaya. The project ' costs
US$873,474,000 which constitutes 1J5%408,171,000 foreign
currency and US3265,303,000 in Indonesian Rupiahs.

The capital came from the World Bank (IBRD)
U5%345,186,000, commercial bank credit US$43,372,970, APBN
(Anggaran Pendapatan Belanja Negara = annual national

budgetary fund) Rp. 142,811,177,266 and the SEC budgetary
fund of Rp. 23,803,197,734

Choice of Technology

Coal will be utilized to produce steam. The coal, with 25%
water content, will produce 5,300 kal/kg. A reheat type
kettle 1is wused +to produce 1,2 million kg of steam
channelled through a super hneazter pipe in order to reac
170 bar. pressure, with a temperature of 538° C.

The steam powered generator will have a 3,500 RPM
rotation, and will produce 400 MW electricity. The
generator has a 30 © C cooler and a condensor with a
pressure of 0.034 bar.

)
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PROJECTING SOCIO-CULTURAL CHANGE IN IMPACT ASSESSMENT

by
*

Riga Adiwoso Supragto Ph.D.

INTRODUCTION:
Iin the attempt to better the 1life of +the people; many
develaping countries, including Indonesia, have opted to

industrialize the nation through various stanes of development.
Afs we reach the 1330@'s the conceptual framework by which
developmznt palicies, plarming and strategies have gone
considerate changes; from purely short—term econcmic  planning
criented toward econcmic growth to plarning which account for the
carrying—capacity of the living environment. ﬁdmittedly; the
1380° s have been favorable to the escalation of envircrmental
awareness, with emphasis on the natural envirorment. This is
clearly shown by the relentiess efforts of s many agencies 'ta
promate the inclusion of envirornmental impact assessment és part
of feasibility study on project level. fany developing nations,
particularly in the Pacific regions have shown great support  for
this effart, and certainly should be highly commended.  Evermore
s the present efforts to include calculation of natural
envirormental depletions in the national accounting system  are
praiseworthy. This indicates that we are veturing towards more
realistic planning in that we attempt to cover more variables in
predicting the cutcome of development actions. Underlying such

attempts is the realization that more care should be  taken to

#¥) Coordinator for the Development of Social  Impact Assessment
Methodolegy and Acting Deputy to Assistant Minister for Saocial
Environment, Ministry of Population and Environment of the
Republic of Irdonesia.






value judpements should be used in defining positive or negative

social impacts.‘Lastly, admittedly, there exist within the social
science field two quite distinct yet related paradigm or schools
which have different views about social changes. As a
consequence, the scocial sciences are often perceived as less
épplied in nature than exact sciences. Notwithstanding these,
there are contiruous efforts to improve the methodology, and
endless attempts to interpgrate varicus impacts in the planning
process. Thnis paper discusses thus the cruecial factor in
assessment; that 1is prediction of social impacts. 7o do  this,
first, it will briefly give an averview the social components in

the baseline study, using the case of Indonesia, as example.

RELARTIONSHIP AMONG PLANNEZD ACTIVITY, RICPHYSICAL AND SOCIAL
FRCTORS:

Based on the premise that impact assessment study is part ard
parcel of feasibility study of a given development o plarnned
activity, the following diagram inicates the relationship amang
the various factors in the planning stage, as coneptualized in

Indonesia.

Diagram I:

SOCIAL, FACTORS
[

P

! I3 . - -

socico—cultural demographic soClo—economic

componient compaonent compornent
b/

CHARACTERISTICS OF . BIGEOPHYSICAL
PLANNED ARCTIVITY (PROJECT) FACTORS

]




As showm in the diagram, there are interrelatedness among the
various aspects to be considered in planning stage. While
philosophically there 1is a need for heolistic appreoach, in the
implementation of impact assessments there is a need ta
operationally define what should be included and excluded fraomthe
stuay.

The diagram indicates further that there are three main
grouping of factors,termed components, which constitute the
entire social factors, namzly the socic-cultural, demcographic,
and sccic—economic component. Each component consists of a set of
factors as defined in the regulation. In Indonesia, the socic-
cultural component consistes thus, of the following factors:

1) the community view point with regard to develocpment and
the ability to adapt to changes,

&) extra-local linkages with cother community with different
ethnic/cultural backgrounds.
2) built-in cultural heritage,

4) traditions and ceremonies of the community,

5) traditions related to birth, marriage, death ard
inheritance in the community,

&) community  integratiorn and its capacity for "gotong-
royong” (self-help),

7) sccial stratification system of the local community,

8) dominant political activities,

3) level of criminal acts,

18) mobility of pecple,

11) level community deperndency on other communities,

12) main social institutions in the commurniity,

13) local community self-concept of its community boundary,

14) existing social problems in the community.



The rationale underlying the decision for inclusion of these
factors as part of the socic—cultural components are:

a) government regulation 29/86 in Indonesia approaches
impacts glcbally, covering any kind of impacts (see
further diagram &), hence there is a need for an
exhaustive 1list of factors to be covered in  the

baseline study,

b) an exhaustive list will ensure that whcoever conducts
the study will have a better base for what is required.
Should a certain factor not be applicable for a certain
community, s/he can provide arguments for excluding a
certain factor in the study. As such, the decision—maker
is informed about the exclusion rather than having to

guess as to whether the baseline study is complete.
SO0CIAL IMPACTS TO CONSIDER IN FERSIBILITY STUDY:

While diagram 1 shows the relationship between development
praject and EIA study, of which social impact study is part,

diagram 2 indicates how the Indonesian envirormental regulation

no. 29/86 regards environmental impacts, particularly the social

impacts.
Diagram Z2: FERSIRBILITY STUDY
| | /}"\ |
Ecaonomic Technical Sdcial Environmental
Feasfbility Feasibility Feasibility Feasibility
—~ N

\

==

Social Social Soecial N

Sccial
Impact Impact Impact jfijii//)

w



Diagram & indicates that there are variocus social impacts
presently known . Finsterbush (1984) is of the opinion that in
deliniating what should be covered by a certain study, there is a
need (o have a clear unerstanding of levels of impacts. Thus,
under economic feasibility study it is possible that the study
cavers alsoc the multiplying effects of a certain economic action,
This differ from social impact covered in techrnological
feasibility study, which often is part of technclogical risk
aralysis. The same holds true for envirormental impact study
which can cover social impacts resulting  from bicphiscial
environnental changes. Thus, Finsterbush coined the terms, "social
impact study of environmental impact analysis" tao cover the
latter, and "saocial impact study of technological risk analysis®.
The sccial impact study which is the same as the scocial
feasibility study stands apart as it is rnot secondary impact
study, but rather the direct social impacts of a certain plarned
activity. Under the Indonesian regulation no. 23/86 the approach
taken 1is to consider all of the above social impacts as  being
part and ﬁarcel of EIR. This clarifies thus, why the social
factor @ EIA study irn Indonesia consists further of demographic

and socio—ecomomic components.

In esserice thus, theoretically EIA in Indornesia may be
applicable for such plarned activity as introduction of parabolic
antherna, introduction of telecommurnication to rural areas. Herce,

in the attempt to avoid this, the aoperational definition of

Finsterbush, HKurt, 1384, "Social Impact Assessment as a Policy
Science Methaodology", Impact Assessment Bulletin, val 372, 37-43.




‘plarmed development activity'! covers three main categories,
namely, activities related to industirialization, population
relocations  including transmigration, and agricultural
extensification as well as intensification. Alsc, project
activity 1is defined as porject with clear location, so that the
study cawn be project— and site-specific. Consequently, at the
samz timz thus, delineations of soccial impacts as part of EIR are
v

done as follows:

i) social impacts due to biogeophysical envirormental changes

M

sacial impacts due to relocations resulted from project

activity,

~3) social impacts due to chanpes inm economic activities as

a result of project activity,

4) social impacts due to technology introduced by a project

activity,

5) social impacts as a direct consequence of the presence

of the progect activity.
FRAMEWORK FOR SOCIO-CULTURAL IMPACT PROJECTION:

Iin progecting the possible changes there is a need to

make projections of the following scenarios:

1)  possible changes to the sccio-cutural factors covered in
the baseline study without interferernce/introaduction 0%

the progect activity,



= possible changes to the socioc-—cutuwral factors covered in
the baseline study with interfererce/introduction of

the praoject activity,

Y]

the future condition as expecied by the member of the

commurnity.

While point 1) and ) are usually covered in the biophysicial

environmental impact studies, point 3) is pertinent for
social impact evaluation and assessment, and therefore, needs to

be included in the progection framework. The ratiocnale is  that

ocial impacte which do not meet the futuwre expectation of

ol
=
<
0

the community will thus be seen as negative. While this might be
ideal, particularly irn a complete demccratic states; where no
sogial change on local level  1s an aptiorm, uwestions may be
raised as Yo whether this can be applicable for developing
courtries  where there are on the natioral level: paolitical
ideslogies to  be taken into account whic may stress plarnned
social chaﬂgesi Irn such conditior, the national level
consideration may well overrule local expectations. It becomes

thus  imperative for the assessor to have clsar understanding  of

the higher level zocilial charige desired directions.
PROJECTION &MD PREDICTION METHODS:

Wniie it iz possible to list the research methods invented
for  projectinp/predicting social changes ( see  appendix), they

can be classified into fouwr main groups as follow

1) trend-forcasting which are best for demographic changes.



Z) scenarios which are best for gualitative socio-cultural

changes,

3) professional jgudpements, also good for gualitative and
guantitative data,
4) argument by analcgy which are more applicable for

gualitative, intanpible data.

Fased on the methods classified abaove, it becomes acbvious that no
single method can predict scocioc—-cultural charnges accurately.  The
PEASONE are:

1)  socio-—cultural changes span aover a longer period  of
time, and often realized 'after—the- fact?'.
Cornsquently, there is a problem in defining the t ime—
frame in progjectivg changes.

the longer the pericd of projection, the larger is the

[l

margin of error. 7o minimize thieg, triangulations are
needed. This will in addition be important to ensure
completeness of chverage.

identified are four types of triangulatiorm:

i) data triangulation whereby variocus data resourcese  are
used.

o researchers triarngulation whereby more  than one
researcher are used,

3) methods triangulation whereby more than one method are

employed in data analysis,
4)  theory triangulatiorn whereby combination of theories,
are wused to predict possible and define the most

probable charpes.



TREND FORCASTING METHODS:

This group of methods are based on a set of assumptions about

the social reality:

1) that past paitern of changes will remain constant; thus
estimate about ihe degree of changes found in the pas{ can
be used to predict the future,

2) that only ceriain varisbies under study will underge

changes whilst the octher varishbles remaiﬁ constant.

3) that +there a&are minimal or no interdependency among the

variabies,

N EN
~

that changes are linear in nature.

5) Minimal data requirement are set of time serial data from

twe points in time.

Obvicusly the date are gquantiiative, and the methods arz more

epplicable for demographic and socic—economic predictions.

I contrast to trend-forcasting which reguires that soms
=~ -

variables be assumsd 10 remain constani, scenarics assume that no

changes in one variable

3
m
-
[*]
o
-
+
oy
o1}
[
[
[

variables will remain co
will result in changes .to octher variables. These meithods in a
sense 'manipulate' certain variables to see how they will affect

other variables. As such the basic reguirements are :

1) a model which is used for baselining and projecting



"a theoretical knowledge of whal constitutse

ra

endogenous social changes,

2} some sense of creative ability to imagine the future.

do scenario prejections at present there are variocus computer

models hased on statistical analysis to assisi us. In using often

gualitative dsta n=ed itc bz converted into guantitative ones.
PROFESSIONAL JUDGEMENTS:

Fredictions of sccial chanmges using profsssicnal judgemants
rely on the stility of professieonals in forcasting. It is based
on the premise that these professicnals have accumulated rich

=
def:ine gorohahie zhanges; what is ofter termed as the use s5f
Baysian logic. Such logic is besi describes as being similar ﬁu
whnat =school ‘teachers use to  decide on  the grades given to
siudenis. Al the same lime, predicticon is made about ths degree
of  success a3 certain student mzvy have in tha future. To minimize
possible biaszss, judgements are ccollected from more  than one
sxperi, and compariscn :s then done to reduce =2rr-or

Similar fc¢ professicnsl judgementis, arcumeri by analogy uses
past  expeciences with segciai changs to oredict futurs

documented evidence o

11



due to a certain project activity similar in nature to the
planned one. An extensive review of exisiting literature is
nezged to ensure that the predictions made are reliable;. that is.
tne variables under consideration are comparable. The underlying
raticnale 1is that causal social relationship is to some degres
predictable, since nhuman behavior is in many ways predictive.
Second, that for enalyiical reescns changes thrcugh time can be

omitied since the objective is to find the ogeneral peattern of

changes to be used a:z basis for predicting possible changes.

This paper has discussed the various ramifications of
conceptualizzng sccial impact and the presently methods
predicting sccial changes. It has not given description of the
stages for application of various techniques. The main objective
is toc aquaint decision-makers cf the prohlems that the various
waethods have aﬁd .the underlying assumptions. Crucial for
prediciting .social changes 15 the way we perceive what should be
included in the analysis. In the case of Indonasia the Ministry

of Population and Environmznt has attempted ic give guidelines so

)

&s toc assist researchsrs in the study.

18
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DEMOG RAPHIC

FORECASTED BIRTH RATE, DEATH EXPECTED
RATE, AND NIT MIGRATION Rm\ POPULATICN

S1ZE AND
CURRENT MOUNT ARD
POPULATION RATE OF
SIZE CHANGE

PLANNED HOUSING CONSTRUCTION

. EXPECTED
FORECASTED LOCATION PRE”RENCES\URBANIZATION
CURKENT OF THC
URBANIZATION POPULATION
OF THE
POPULATION

FORECASTED DIFFERENTIAL BIRTH,
DEATH, AND NET MIGRATION RATES
BY AGE, SEX, ETHNICHY, AND

EDUCATION
CURRENT
FGE STRUCTURE, EXPECTED
SEX RATIO, AGE STRUCTURE,
ETHNICITY, AND SEX RATIO,
EDUCATION OF ETHRICITY. ARD
THE POPULATION EDUCATION OF

: THE POPULATION

FORECASTED MARRIAGE AND CHILD-

BEARING PREFERENCES \zmcm
CURRENT E:’“n"‘[' STAUS
FAMILY STATUS - ) -
of T POPULATION
POPULATION

Figure 26:  Demographic Flow Chart without the Proposed Project (Olsen,
Melber and Merwin, 1981)
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{Cotomic
1:D1CAIORS

FORLCASTED RAIE OF GROSS
ECONDRIC PRODLC T CHAIGE

CURRENT CROSS EXPECID GROSS
£CoROMIC PRO- ECONDMIC PRO-
DUCT SIZT AND DUCT S12T AND
RAJE OF CRANGS RAIE OF CHANGE \
PLANNED BUSENESS ADDITIONS
AND DELETIONS
CURRINT EXPECTED
£ConNOMIC ECONOMIC
DIVERSHYY DIVIRSITY
OTHIR ALANID 108 ADDITIONS
AND DRLENIONS
CURRENT EXPECTED
)03 108

AVAILAB I UTY

AVAILABILITY \
FORECASTED MARRIAGE AND
CHRD-BEARIIG Pmmms\

EXPECIED FEMALL

CURRENT FEMALE
PARTICIPAIION IN PARTICIPATION IN
THE LABOR FORCE INE | ABOR FORCE
PREVAIL 1:G PAY RATES
EXPECTED AGE STRUCTURE,
SEX RAHO, £IHNICITY, AND
FDUCAYI0N OF YHE POPULA- J
HOw /
CURRENT EXPECTED
{MROYMENT EMA OYMENT
RAIC \ nm‘
CURRENT £XPECTED )
AVERAGE AVERAGE
FAMILY FAMNLY
INCOME INCOME
CURRENT EXPECTED
ROIAR RETANR
FACHITIES FACILITNS
EXPECTED POPUL ATION $12€ :
CURRENT XPECTED
COS1 OF cast of
LivING LWVIN
PLANNED CONSTRUCHION
CURRENT \rmcun
PROPERTY PROPERSY
TAX BASE TAX BASE
PREVANING YAX RATES ‘
CURRENT \\\tmcun
COVERNMENTAL COVERNMERTAL
INCOME INCOME

Figure 23:

Economic Flow Chart without the Proposed Project (Olsen,
Melber and Merwin, [981)
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Figure 29:  Economic Flow Chart with the Proposed Project (Olsen, Melber
and Merwin, 1981)
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AFFLICATION OF EIA TO SITTING AND CONSTRUCTION

OF INDUSTRIAL PLAN

1. Industraal needs and potential respurces of the
enwvironmenl

2. Auaptive envircnmental assessment and management (AEAM)

. Initial enviromnmental evaluation (I[EE)

4. Impact asseszment on industrial construction project.

Industrial main needs

a. Raw materials for production (natural gas, fresh water,

b. Energy (electricity)

. Assessibilitiesstransportation {(road, rallway, water,

d. Man—power {(skill labour and unsikill labour)

e. Etc.

a. Raw materials for production (quality, quantity, distance,
etc.)

b. Fublic supply on energy {quality, quantity, distance,
etc.)

c. Transportation available (quality, areas connected, etc.)

d. Man—powsr (education, social culture, sncial ecaonomic,

ruwinber, etc.).
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1975 constructed

Froduction: S70,000 ton per year

F,F72.047 m2 (Z7.720 m2 office, 37,7200 m2 plant site,
280,000 mZ houses, the rest is still open
for development) (+ 350 ha)

Investation/capital: US % 171,000,000 + Rp I4,000,000,000
(+ % 250,000,000}

Water resource: from the river/irrigation % km from the
location

Raw material: Natural gas 60 MMCFD
Water: 1,000 m3/hour
Ale: 1,000,000 NMI/day

Energy: 2.5 MW

Number of emplovyee: 1,434 (65% from the local people)
?.7%4 Primary schaool
12,67 Secondary school
64.1% High schaool
7.07% Bachelor degree
6. 67 Master degree

Contractor labor (especially for product transportation)

9?36 people

Scoping

1. Construction
1.1. Liquid waste

1.2. Gas and particle waste

1.%. Noi1se



1.1.

1.4. Social econaomic.

2.1. Liguid waste
2.2. Bas and particle waste
2.%. Noise

2.4. Social economic.

1.1.1. 011 from the heavy equipment
1.1.2. 0il1 and particles from truck washing.

All oil and particles will go to the river.

1.2.1. Dust or particles from the land clearing
platting or levelling the soil
1.2.2. ARir pollution (gas and particles) {from

project transportation/equipments.

1.3.1. Noisy will increase to 75-85dEA from
equipments.
1.3.2. Noisy from the transportation (1n the road)

much increase but in longer period.

Social —economic

1.4.1. Rurelization, from Jakarta to Cikampek

and

the

the

not




2.1.

1.4.2. Economic activities increase:
- land transaction
- construction material transport
— +ood transport
1.4.3. Hotel, houses/room rent, restourant
1.4.4, Intertainment increase

1.4.5. New settlement area.

2.1.1. Ammonia and chromite lealkage accident,vespecially
during blow down process will pollute
Cikaranggelam river

2.1.1. Down stream of Cikaranagelam river was used for
rice field (400 ha) irrigation, rice plantation

in this area will be affected.

2.2.1. Ammonia and urea leakage might be erappen. It can
be happen too during blow down it produces bad

smell, human health and neg to plantation.

2.3.1. Five hundreds meters from the fac. the noise will
be 63-65 dBA, it is already abave the standard

from rural settlement.

Social -econamic

2.4.1. Difference of income between local people with




employee ot the fac. will create a conflict
2.4.2. New urban settlement in the rural center will
produce social culture change
2.4.3. Very little positive impact on employment to the

local people because of low education (unskill).

Focussing on:
During scoping the team had been pugatten to assess a
very big impact during constructions comparing other impact,
that is:
i. Landed the equipments
2. Transported all heavy equipments from the harbour to the
project location

3. Natural gas pipe line construction (7 km)

4. Water pipe line construction (9 km).

Slide show

1. Behind the beautiful landscape in West Java there 1s a
story about a very important project +for increasing the
agricultural production that is urea fertilizer fac. by
FPupuk Kujang Company

2. In the offshore of Cilamaya (north parth) there 1s
natural gas deposite, not far from the project area. The
project located in the 2 villages (Dawuhan and

Kahuripan)



10.

11.

132,

Site selection was bases on the:

a. Natural gas resource location

b. Hydropower location

c. Transportation facilities {(truck road and rail road)
Soil/land preparation started in 1976

Beginning of July 1976 heavy duty equipment arrived. Not
less than 1,000,000 m3 of soil had been removed. Land
clearing and flattering finished in the end 19764
Temporary port should be developed + 30 km from the
praject area (July 1976 — June 1977)
All heavy equipment and construction equipments and the
mgchines imported from abtroad were landed in this port
Office for immigration/costume should be developed too in
this area
First step: 250 ton eguipment landed and should be
pulled/carried out tug-pond-yard. Road and bridges from

the port to project area (Z0 km) should be constructed

heavily

Five hundred bridges should be reconstructed for

transportation with S00 ton weight (19 July 1976 - May

1977)

co streifer very important part of the factory on the
2

way. The weight of this equipment 175 ton and 46.2 m

length. Dolitruck was passing a bridge with 350 ton

weight and 35 metter length

€0 absurb yard on the lowboy truck passing a bridge HMay
)

1977, weight 146 ton and S4.9 m

Ammonia carpenter equipment: 325 ton with 22 m length



12,

20.

2y
Py

24.

26.

27.

June and July 1977 erection of the eqgquipment/factory
August 1977 constructian 36%

February 1978 construction B4%

October 1978 construction 29%

September 1977 water pipe line from Citarum to the
project area were constructed. Using Z pumping machines,
length of the pipe line is 7 km

March 1278 water pumping machines began operation

Natural gas pipe line were constructed in the same time,
length of the pipe line i1s 7 km, discharge of the gas 1is
40 ~ 60 wmillion cubic feet per day. 6Gas pipe line
construction finish on April 1978

Before trial operation boiler unit utility day and might
to produce water stream. The steam used for cleaning all
pipes in the fac.

November 1, 1278 ammonia unit success fully produced
ammonia

November 7, 1978 all the employee were very bussy., where
the 60 meter tower indicating that the first urea
particles were going to be born

.20 p.m. November 7, 1978 the white urea particles was
poured out like a snow in Canada. All the emplovee were
so happy

The rea pertilizer than were packed in 25 kg bad

Loaded 1n the truck and distributed to the farmer

Besides trucks, it had been used special rail road to the

public rail road, located 2 km fraom the project



28. The opening ceremony had been done by Fresident Kepublic

of Indonesia, Mr. Suharto.



ADAPTIVE ENVIRONMENTAL
ASSESSHENT AND MAAGERENT
(AEAM)

EXPECT THE UNEXPECTED



AEAM : 1S A COLLECTION OF CONCEPTS, TECHNIQUE AND PROCEDURES
INTENDED FOR THE DESIGN OF CREATIVE RESOURCE MANAGEMENT AND PO-
LICY ALTERNATIVES.

EARLY 1970 BY C.S. HOLLING AND WALTERS

DEFINITION OF AEAM
1. A METHODOLOGY FOR MAKING BETTER ENVIRONMENTAL ASSESSMENTS

- (DETWILLER, 1981).

2. A TRACT ON PHILOSOPHY AND LOGIC (SIMMONS, 1979).
3. ENVIRONMENTAL MANAGEMENT FROM THE PERSPECTIVE OF SYSTEM

ANALYSIS (DYKSTRA, 1980) . .



COMPONENTS IN THE ACAM

1.

3.

THE CONCEPT OF ADAPTIVE MANAGEMENT. RECOGNIZING UNCER-

TAINTIES AND DESIGNING POLICIES OR MANAGEMENT STRATEGIES.

THE _METHODS O STEMS ANALYSIS. THE COLLECTION OF Qu-

ANTITATIVE AND QUALITATIVE TOOLS USED TO CHARACTERIZE,

MIMIC AND SIMPLIFY DYNAMIC SYSTEMS.,

THE PROCEDURES OF MODELLING WORKSHOPS.

INTENSIVE, LIGHLY FOCUSED “BRAINSTORMING” SESSIONS
WHICH DEVELOP AND USE SIMULATION MODELS FOR COMMUNICA-

TION AND COLLABORATIVE,



1. METHODOLOGY USES A WORKSHOP PROCEDURE

!

A. KNOWLEDGE GAPS

B. PEOPLE GAPS

2, A _SIMULATION MODEL

A FOCUS . LINKS BETWEEN PEOPLE

N\\\\\“ SYNTHESIZE EXISTING INFORMATION

3. GAPS ARE STRUCTURED FROM BOTH SCIENTIFIC AND POLICY PERS-

PECTIVE.



AEAM PROJECT

1. INITIAL MEETING

ABOUT FIVE PEOPLE

PROJECT LEADER + SOME STAFF

GENERAL FEATURES OF THE PROBLEMS

RESPONSIBILITIES

KEY PARTICIPANTS IDENTIFIED FOR A WORKSHOP

2, FIRST WORKSHOP

ABOUT 20 TO 25 PEOPLE

KNOWLEDGE EXPERTS, MANAGERS, AND POLICY PEOPLE

QUANTITATIVE AND QUALITATIVE TECHNIQUE ARE USED

ABOUT 5 DAYS

PRODUC ING

A. MODEL
B. POLICY INTERVENTIONS

C. CONSEQUENCES OF INTERVENTIONS



= LINKS OF COMMUNICATION, MlSSlNG INFORMATION, RESPONSI-

BILITIES AND ELEMINATE THE GAPS.

3. INDEPENDENT WORK

- CONENTRATE ON

A, TECHNICAL ISSUES

l

B. POLICY ADVISORS AND CONSTITUENCIES



AEAM’S KEY FEATURES :

1. ECULOGICAL AND ENVIRONMENTAL KNUWLEDGE IS INCORPORATED

WITH ECONOMIC AND SOCIAL CONCERNS AT THE BEGINNING.

2. TECHNIQUES OF SIMULATION MODELLING, QUALITATIVE MODEL-
LInG, POLICY DESIGN AND EVALUATION ARE CHOSEN TO REFLECT

THESE FEATURES.

3. SCIENTISTS, MANAGERS AND POLICY PEOPLE ARE INVOLVED

PROBLEM SOLVING

4. DIRECTION, DESIGN AND UNDERSTANDING IN THE HANDS OF
A GROUP CONSIST OF SCIENTISTS, MANAGERS AND POLICY

PEOPLE RATHER THAN A SEPARATE GROUP,

5. PREDICTION CAN BE IMPROVED., UNCERTAIN AND UNEXPECTED

LIE IN THE FUTURE OF EVERY DESIGN, :



HE APPROPRIATENESS OF AEAM :

1. BIAS FOR ACTION

2. CLOSE TO THE CUSTOMER

3. AUTONOMY AND ENTREPRENEURSHIP

4, PRODUCTIVITY THROUGH PEOPLE

5. HANDS ON, VALUE DRIVEN

6. STICK TO THE KNITTING

7. SIMPLE FORM, LEAN STAFF

8. SIMULTANEQUS LOOSE TIGHT PROPERTIES



CONCLUTION (N.C. SONTAG)

1. SATISFY THE CRITERIA FOR A STRATEGIC SCOPING METHODOLO-

GY.

2, QUICK TO APPLY

3. EFFICIENT. OF PEOPLE, TIME AND MONEY

4, CREATIVE OPTIONS IN ENVIRONMENT ARE GENERATED

5. PRUMOTES COMMUNICATION AND UNDERSTANDING

6. TESTED METHODOLOGY IN A VARIETY OF SETTINGS



Development and Use of Water Quality Guidelines

Prepared for

Regional Training Seminar
on the Application of
Environmental Impact
Analysis in Appraisal
of Development
Project Planning

Bandung, Indonesia

Dr. Margaret C. Taylor
Advisor, Water Quality Standards
Environmental Management Development
in Indonesia
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Environmental impact assessments and effluent quality standards.

To use the water quality impact assessment approach to caiculate effluent
limits, the following are involved: collection and analysis of data on water
quality, effluent quality, sediments, aquatic life, local stream flow, lake
currents et¢. This information is worked into modelling and other
assessment techniques to evaluate impacts on the receiving water body that
correspond to a given set of effluent limits. The effluent limits required for
the protection of receiving water quality at a given site will be determined
by this process.«

Monitoring.

In order to do environmental impact assessments, to develop and monitor
water quality objectives, and know the quality of effluents, it is very
important to have monitoring programs which are relevant to the situation.
If the program is not designed to answer the questions, or the samples are
not taken correctly, treated and transported to the laboratory correctly, it is
a waste of time and money to analyze them. Regular quality control
analyses in the laboratory must be carried out as inaccurate data have no
value.

Conclusion.

The science of water quality is complex, very time consuming and demands a
great deal of knowledge and care on the part of the people involved. Many
types of people work together, field and laboratory technicians, biologists,
chemists, engineers, policy makers. The outcome should be a well-managed
water resource.






Figure 1

DEFINITIONS

CRITERIA - SCIENTIFIC ~DATA  EVALUATED TO DERIVE THE
RECOMMENDED LIMITS FOR WATER USES

GUIDELINE T NUMERICAL CONCENTRATION OR NARRATIVE STATEMENT
RECOMMENDED TO SUPPORT AND MAINTAIN A DESIGNATED
WATER USE

OBJECTIVE - NUMERICAL CONCENTRATION OR NARRATIVE STATEMENT

WHICH HAS BEEN ESTABLISHED TO SUPPORT AND
PROTECT THE DESIGNATED USES OF WATER AT A
SPECIFIED SITE

STANDARD - AN OBJECTIVE THAT IS RECOGNIZED IN ENFORCEABLE
ENVIRONMENTAL ~ CONTROL LAWS OF A LEVEL OF
GOVERNMENT




Figure 2
PARAMETER CATEGORIES
INORGANIC

ORGANIC

PHYSICAL °
BIOLOGICAL
RADIOLOGICAL




Figure 3

WATER USES

RAW WATER FOR DRINKING WATER SUPPLY
RECREATIONAL WATER AND AESTHETICS
FRESHWATER AQUATIC LIFE

AGRICULTURAL WATER SUPPLIES - IRRIGATION
- LIVESTOCK WATERING

INDUSTRIAL WATER SUPPLIES




Figure 4

PREPARATION OF WATER QUALITY GUIDELINES

IDENTIFY USE

IDENTIFY PARAMETERS

IDENTIFY
EXISTING GUIDELINES

ADOPT

ASSESS

MODIFY

SCIENTIFIC RESEARCH

DEVELOR CRITERIA

RECOMMEND
WATER QUALITY
GUIDELINES




Figure 5

CONTENTS OF GUIDELINE DOCUMENT

GUIDELINE CHAPTERS

{. RAY WATER FOR DRINKING WATER SUPPLY

2, RECREATIONAL WATER QUALITY AND AESTHETICS

3. FRESHWATER AQUATIC LIFE

4, AGRICULTURAL USES {IRRIGATION, LIVESTOCK WATERING)
5. INDUSTRIAL WATER SUPPLIES

ASSOCIATED CHAPTERS

x PARAMETER-SPECIFIC BACKGROUND INFORMATION

t  GLOSSARY
 FACTORS TO CONSIDER IN GUIDELINE USE




Figure 6

PURPOSE OF GUIDELINES

INFORMATION ON EFFECTS OF WATER QUALITY PARAMETERS
ON WATER USES

ASSESS WATER QUALITY ESTABLISH WATER QUALITY
ISSUES AND CONCERNS OBJECTIVES AT SPECIFIC SITES




Figure 7

USE OF GUIDELINES IN DEVELOPING OBJECTIVES

| GUIDELINES ],

¥ ASSESS WATER QUALITY ISSUES AND CONCERNS
¥ ESTABLISH WATER QUALITY OBJECTIVES AT SPECIFIC SITES
x DEVELOP SITE-SPECIFIC POLLUTION CONTROL REQUIREMENTS

ESTABLISHMENT OF
WATER QUALITY OBJECTIVES

¥ CHEMICAL, PHYSICAL, BIOLOGICAL CHARACTERISTICS OF
SPECIFIC WATER BODIES

| ¥ EFFECTS OF WATER QUALITY CHARACTERISTICS ON WATER
QUALITY PARAMETERS

x  S0CIO-ECONOMIC FACTORS




ENVIRONMENTAL IMPACT ASSESSMENT CONSIDERATIONS
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INTEGRATION OF ENVIRONMENTAL PROCEDURES INTO PROJECT PLANNING

PROJECT PHASE ENVIRONMENTAL PROCESS

Concession 4@“‘?‘“‘9 Environmental Reconnaissance

Reconnaissance Survey-Q*—

Target Area Drilling Q—~—

Feasibility Study <4————P Environmental Impact Assessment
Basic Engineering <}——-
Construction {}_____{} Environmental Management Plan
Operation <}——_———{} Environmental Monitoring Plan
Reclamation Gf— b Environmental Review
Closure q_._

Government of Indonesia Regulation No.29 (June, 1986)

requires that mining industry projects and other environmentally
significant projects (e.g. oil and gas development, pulp and
paper, hydroelectric power, etc.) must undergo an E.I.A. Subject
to +this Regulation, a report was prepared entitled “Technical
Guidelines for an Environmental Impact Analysis of a Proposed
Mining Industry Project™. Appended to this paper is a copy of
these "Technical Guidelines"”. These guidelines were prepared by
this writer while working for the Department of Mines and Energy
in Jakarta as a consultant-advisor during 1987. These guidelines
address two particularly important subjects:

-they contain a Table of Contents that would be
applicable to most new mining projects; and

~they identify the type of information that would
generally be provided in a mining E.I.A.



) In this paper, two very important subjects that must be
addressed thoroughly in an environmental impact assessment study
are the focus of attention. They are:

~-the definition of environmental issues; and

-an evaluation of effective pollution control practices
(i.e. mitigative measures that should be implemented to
protect the environment).

The major environmental concerns generally associated with a
mining project include the following:

-changes to landform and land-use;
-water pollution; and
-socio~economic and socio-cultural impacts.

The following environmental issues, although generally of lesser
concern, must also usually be addressed:

-atmospheric emissions;

-visual impacts; and

~-noise.
Each of +these subjects is discussed in the text that follows.
Mitigative measures necessary to protect the environment are also
described. It is important to note that specific environmental

protection practices for mining industry projects must be
developed on a case-by-case or site specific basis.



























~effective environmental planning including the
development of a comprehensive reclamation program for
both the operational and abandonment phases of a mining
project is essential for minimizing land-use and landform
impacts as well as socio-economic and socio-cultural
concerns; and

—environmental protection practices must be developed on
a site specific basis. The significance of a particular
environmental concern varies from site to site as does
the effectiveness and cost efficiency of various
pollution control practices.

o e e e e



APPENDIX 1

TECHNICAL GUIDELINES
FOR AN ENVIRONMENTAL IMPACT ANALYSIS
OF

A PROPOSED MINING INDUSTRY PROJECT

Department of Mines and Energy
Jakarta, June 1987




FOREWORD

These technical guidelines have been prepared to assist proponents of
mining industry projects by providing a guide to what will generally be
included in an environmental impact analysis (ANDAL) report for this
industry sector. Itis important to recognize that not all subjects discussed in
these guidelines will appear in each ANDAL report as the contents of a
particular ANDAL report are both project and site specific. Therefore, it is
not intended that these guidelines be followed verbatim but rather used as a
guide by a proponent and proponent consultants. The Technical Cornmittee,
established to address the environmental aspects of mining industry projects
by the Central Commission of the Department of Mines and Energy, is
available to discuss and clarify specific situations as required. However, in
general terms, it is believed that adhering closely to these guidelines wiiil
result in compliance with the intention of Regulation PP 29 and facilitate
project decision making.

, A Table of Contents appticable to mining industry ANDAL studies is
presented on the following page and is intended to serve as a guide to
- .proponients of mining projects. For each subject listed in the Table of
Contents, a brief explanation of the subject matter to be discussed under that
heading is then presented.




1.0

2.0 .

3.0

4.0

TABLE OF CONTERTS

SUMMART

INTRODUCTION

FROJECT RATIONALE

3.1 Declaration

3.2 Objectives and Benefits of the Project

3.3 Implementation Alternatives

3.4 Associated Projects

PROJECT DESCRIPTION

4.1
4.2
4.3
4.4
45
56
4.7
4.8
4.9

Project Implerhentation Plan

Geology and Ore Resources

Mining Plan

The Process Plant

Mine /Kill Waste Dispose

Product Handling and Storage

Storage of Hazardous Materials
Support Facilities and Related Projects.

Abandonment and Reclarhation

4.10 Project Development Schedule

IDENTIFICATION OF POTEMTIAL IMPACTS AND SCOPING

5.1

5.2

Introduction

hethods




6.0

7.0

8.0

8.0

10.0

5.3 Key Issuss
5.4 Study Scoping Results

ENVIRONMENTAL DESCRIPTION
6.1 Micro-meteorology and Air Quality
6.2 Physiography
6.3 Hydrology and Water Quality
6.4  Biclogical Resources
6.4.1 Flora
$.4.2 Fauna
6.5 Socio-economic and Socio-cultural Considerations
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b. alternative methods of waste disposal,
¢. alternative sites for the mill, the tailings pond, etc.

d. alternatives for infrastructure support facilities, etc.

3.4 Associated Projects
The relationship of the proposed mine development to other existing
of proposed projects should be outlined. This discussion should include

other projects proposed by the proponent and projects proposed by others.
The probable spin-off benefits from the project should be discussed.

4.0. PROJECT DESCRIPTIOR

The project description should include all factors directly related to
~ the planned activities. Maps of several scales should be provided to identify
the location of the mine in relation to surrounding coraraunities, industrial
developments, either existing or planned, recreational areas and parks,
water supplies and waste water treatment facilities, existing transportation
routes, important agricultural land, forest reserve areas, 2.

4.1. Project Implementation Plan

Subjects addressed and information presented would generally inciude the
following :

a. Project location,

b. Appropriate maps of the development ares,
¢. Site layout drawings,

d. Dew'eléprrlex'lt and production schedules,

e. Expected economic life of the mine, and



{.

4 generalized project flow sheet.

4.2 Geology and Ore Reserves

Subjects addressed would generally include the following :

3.

b.

nQ

& discussion of the exploration program to date,

A description of the mineral resources of the area including depth,
width, form, composition of the mineral resources, a discussion of
overburden and waste rock, the chernical and radicactive properties of
the ore elg,

Maps of the reserve area and the feasibility of developing the reserve
area,

Total known ore reserves,
The potential for other mineral resources,
Acid generation potential of the ore and waste rock, and

The physical and chemical properties of soils in the development area.

4.3 Mining Plan

Subjects addressed would generally include the following :

a.

A description of the planned mining operations and the tmining
equipment required,

The degree of project development to date and an estimate of the
degree of difficulty foreseen for the proposed development,

The location of mine adits, vents, etc., if appropriate,

An ectimate of the requirements for materials such as water, wood,
fuel, explosives, construction materials etc, which are required for
project development,



&

¢. The disposal of overburden and waste rock, ¢ g. the location of dump
sites, quantity limitations and life expectancy for particular sites, etc,

f. The poszibility of processing and re-utilization of mining wastes, and

Mine water treatment and disposal practices.

aQ

4.4 The Process Plant
Subjects addressed would generaily include the following :

3. A description of the method of milling suppletnented by a mill flow
sheet and a mill water balance,

b. An ectitnate of the total quantity of water required for milling, the
source of the water, the type of pre-treatment required, etc,

¢. An evaluation of the type and quantity of mill reagents required,

d. A discussion of reagents that pose a significant environmental concern
and/or are a concern from an occupational health perspective

4.5 HMine/Mill Waste Disposal
Subjects addressed would generally include the fellowing :
a. A discussion of the various types of wastes produced:
- dotnestic and industrial solid wastes,
- liquid effluents including mine water, tailings, sewage, €lc.
- air emissions including power plant and incinerater emnissions,
dust, etc. -
b. The physical and chiemical characteristics of the tailings,
¢. The radioactive properties of the tailings, if appropriate,

d. The toxicological properties of the tailings,



e. Tailings pond design considerations including dam design
specifications, tailings pond retention capacity, supernatent recycle,
etc,

f. The possibility of re-utilization ¢f the tailings in the future, and

on

Waste rock and overburden disposal practices.

4.6 Product Handling and Storage
Subjects addressed would generally include the following :

a. A description of the handling and storage of product, including space
requirements, location, area characteristics, efc,

b. The method(s) of transporting concentrate (product) from the
processing plant to on-site storage facilities and to the
smelter /refinery site, and

¢. The need for and extent of infrastructure support facilities.

4.7 Storage of Hazardous Materials

a. The type of hazardous materials stored, e g, explosives,
1

b. The methieds of handling and storing hazardous chemicals used in
project operations, e.g. location, capacity, access, eic,

¢. Envirenmental and occupational safety considerations,

d. Staff training considerations, and

e. Location(s) of hazardous materials storage facilities.



4.8 Support Facilities and Related Projects

Subjects addressed would generally include the following :

d.

A description of support fadilities required such as power generation
plants, water supply, sewage disposal, camp facilities, etc,

£ description of related projects such as harbour development and
marine terminal facilities, roads, airport, etc, and

A discussion of community oriented facilities such as hospitals,

recreation and educational facxlxtses ete, if upgrading is requn ed as a
result of the project.

4.9 Abandonment and Reclamation

Subjects addreszed would generally include the following :

a.

Building angd other facilities to be removed/demolished
when mining operations are terminated,

The control of seepage from the abandoned mining area, waste rock
storage site, tadlings pond, ¢ic,

Plans for the reclamation of the abandoned rmine area, the waste rock,
storage site, tailings pond, etc,

. Status of mine haul roads, terminal facilities, airports, etc. upon mine

closure, and

Procedures to be implemented to ensure and safeguard public safety .

‘\
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4.10 Project Development Schedule

The proponent should describe the activities that will be conducted
during the various phases of the development and present a flow chart or
bar graph illustrating the scheduling of project development events.

5.0 IDERTIFICATIOR OF POTERTIAL IMPACTS ARD SCOPIRG

- 5.1 Introduction

Many environmental impact assessments contain information and data
which are irrelevant. In addition, this information and data are time’
consurning and costly to coflect. Proponents should utilize a “scoping”
process to determine the issues and potential impacts that must be
- thoroughly addressed during the ANDAL studies. The scoping process is an
effort to focus on major concerns and not waste time and resources on minor
and irrelevant subjects.

5.2 Methods

The methods used to develop scoping criteria should be discussed and
would generally include the [Silowing :

Site visits,

A preliminary evaluation of the environmental baselitie
conditions, land use, and socio-cultural factors in the vicinity of

the project, _
Discussions with professionals farniliar with the study area,
A review of available literature pertaining to :

1) the project type angd
2) the environmmental resources in the area of the project, and

Proponent and consultant experience.

11



5.3 Key Issues

Based on the activities defined in 5.2, the key issues should be
identified. These issues and potential irapacts then become the focal peint for
the environmental studies.

5.4 Study Scoping Results

& discussion of study scoping follows the identification of the key
issues and potential impacts.- Terms of reference are developed for the
collection of important baseline environmental resource data. Investigations
into the magnitude and cignificance of the impacts are formulated noting

the following -

A determinatibn of the affected area (ie. the geographic
boundaries of the study based upon the possible extent of the
impacts),

The identification of the components of the environment that
could be affectzd, '

An assessment of the significance of both primary and

secondary impacts, and

4 determination of the case or difficulty of controlling or
managing potential impacts.

6.0. ENVIRONMENTAL DESCRIPTION

In this section, local envirommental characteristics should be
elaborated upon with an emphasis on the environmental components of
significance relative to the proposed project. The natural resources of the
area should be described quantitatively and/or qualitatively.  The
environtuental description should also address the environrmental resources
of the area surrounding the actual project site when these resources could
be affected by the project. The subjects addressed will provide information
leading to one or more of the following :

12



a. Baceline inforrmation which can be used to determine project
impacts over the life of the project,

b. Data that can be used in project design and in the design of
project environraental protection practices,

c. Data that can be used to mavimize positive project impacts.

The subject matter addressed in this section of the report will often be in
summary form with the detailed information presented in the report
"Appendix”.

6.1 Micro-meteorology and Air Quality

The climatic conditions at the project site should be described. The

information presented would generally be based on both site specific data
and the extrapolation of regional data. Subjects discussed would generally
include the following :

a.

Rainfall including monthly and annual precipitation, duration and
frequency of storm events, seasonality, etc,,

~d

information with respact to
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Wind speed, direction, frequ

Temperature regime, hours of sunshine, net evaporation/precipitatios,
etc,,

Local and regional air quality, and

Background noise levels. '

Information with respect to the location of metecrological, air quality, and
noise reasurernent stations should be mapped. The time period over which
the data were coliected should be defined.
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d.

e.

- 6.2 Physiography

Subjects discussed would generally include the following :

The topography, geomorphology, geological structure and soil types in
the area of the proposed development,

Chiemical and physical characteristics of soils,

The location and extent of recognized hazard areas such as land slide
areas, volcanos, high erosion areas, ¢ic.

Seismic information, and

The identification ¢f unique or sensitive landforms.

Important physiographic features should be mapped.

6.3 Hydrology and Water Quality

Subjects discussed would generally include the following :

a.

o

a
o

The pattern of water flow in rivers and streams,

Seasonial variations in the hydrelogical regime of surface water
streams,

The size of stream catchment areas,

The phyzical and chemical characteristics of surface water strearqs,
lakes, etc,, s

Information with respect to zroundwater hydrology and quality,
Influence of tides and sea currents (if applicable), and

The bathymetry of lakes (if applicable).

The lecation of the hydrological and water quality sampling sites should be
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mapped. The time period over which the data were collected should be

defined.

6.4 Biological Resources

6.4.1 Flora

Subjects discussed would generally include the following :

a.

Terrestrial and aquatic plant communities Dy species
composition, their relative abundance and their irportance
to fauna as habitat and food,

Susceptilility of terrestrial and aquatic plant communities -
particularly to pollutants that could be released into the
ecosystem by t.he proposed oparamon

Relatively undisturbed, rare, or unique vegetation,

Plant life of special aecthetic or economic value,

Protected flora, and

Location of important economic resources (eg. plantations,
forests, rice fieids, etc.).

Important resource information should be mapped. To facilitate the
‘evaluation of impacts, the proposed sites of the various project components
should also be included on the maps.

6.4.2 Fauna

Subjects discussed would generally inclhude the following :

d.

Refative abundance and distribution, within the area that could
be affected by the proposed developrent, of those species of
fish, amphibians, reptiles, birds, and mammals ccnsidered to
have a high sport, commercial, scientific, or aesthetic value
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(listed by cornmon and scientific names),

. Susceptibility of fish and wildlife, particularly to pollutants
that will/could be released into the ecosystem as a result of the
proposed project,

C. Rare or endangered species in or near the project site,

d. Critical times and important locations for nesting, spawning,
nursing, staging, rigration, etc.

S

Important resource information should be mapped. To facilitate the impact
assessment, the proposed sites of the various project components should also
be included on the maps.

6.5 Socio-economic and Socio-cultural Considerations

Socio-cultural and socio-economic considerations with respect to

- people and communities within the area of impact of the proposed project

should be addressed. Subjects addressed would generally include the
following :

a. Characteristice of the populatien including distribution, density,
poepulation growth, way of life, livelihood, etc.,

b Indigenous people considerations, eg. adat law iraplications, religior,
ete.,

¢. Land use considerations and land use planning,

d. Euaisting facilities and infrastructure, eg. health care, recreation,
education, etc,

3

e. Sites of traditional (cultural) value including historical sites,
archaeological sites, sites of religious importance, etc,

{. The behaviour, values and perceptions of the different groups in the
cormunities,

Direct employment opportunities for local people, and

¢



h. Indirect employment opportunities for local people,

6.6 Utilization of Natural Resources
Subjecis discussed would generally inélude the following :
a. Land use \-vit.ﬁin the area that may be affected by the project,
b. Current water users eg. industrial, domestic, efc,

¢. Projected water use in terms of commercial and recreational interests
and values {eg. farming, fishing, shipping, boating, etc.),

d. The utilization of aquatic and terrestrial biological rescurces,
e. Plans of the Regional (Provincial) Government with respect to  the
development of the area adjacent to the proposed project site, ie.

regicnal land use planning objectices, and

f. Forestry and agricultural resource considerations,

7.0. ERVIRORMENTAL ISSUES AND ERNVIRONMERTAL PROTECTIOR
PRACTICES
7.1 Environmental Issues
In the assessment of environmental issues, the following items chould be
taken into consideration and discussed : ;.
a. The impacts which are ezpected to take place as a result of the
project noting the mitigative measures available t reduce impacts,
b. The nature of short term and long-term impacts,

¢. The selection/availability of procedures which can be implemented to
avoid or to minimize negative or unfavourable impacts,
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d. Positive impacts should be addressed and the procedures to maximize
these impacts should be discussed,

¢. The discussion of environmental impacts, should take into
consideration the environmental, econormnic, social and cultural values,
noting the project stages including development and construction,
operations and maintenance, and decommnissioning, and

{. The geographic extent of potential impacts should be discussed, ie.
either international, national, regional or local noting the size and
location of the project and the sensitivity of the area.

In the text that follows, environmental, socio-econormnic and socio-cultural
iccues that are often ascociated with mining industry projects are presented.
It is irnpottant to note :

1). that the list is not all-encompassing, and

2). that not all issues exist with respect to & particular
projact

Typical issues include the {cllowing :

a). Downsirearn waler quality problems associated with inicreased
heavy mefals dlld °u<p°nded colids, a significant decrease in pH
&

(where acid generation is a conce r

b). The affects of heavy raetals on downstream aquatic flora and
fauna,

¢). Changes in the flow rezime of adjacent rivers and creeks resulting
in water supply problems for downstrear water users,

d). Impacts upon terrestrial wildlife and terrestriat wildlife habitat,
¢). Dust and noise problems to local residents,

f). Localized air quality problemns as a result of power plant and
incinerator emissicns,

g). The alienation of important forest and/or agricultural land,



A8

19

11). The increased risk of hazardous chemical spills,
1). Secio-cultural irnpacts upon the indigenous people of the area,

j). Impacts upon recreational, historical and archaeological sites, and
other sites of importance, and

¥). Positive impacts associated with the project such as new job
opportunities, itnprovements to health care, recreation and
educational facilities, etc.

7.2 HMajor Issues and Environmental Protection Practices

The proponent should discuss in detail the major potential impacts of
the project on the biophysical, socio-¢conomic and socio-cultural
environments and the procedures to be implemented to reduce negative
impacts. The impacts ¢can be either long-term or short-term impacts. The
nature of the impacts could be as follows :

a. Impacts that can increase, disturb, damage or destroy environmental
resources,

b. Impacts that can cause conflicts with the established way of life in the
comnunities affected,

Impacts that could affect the livelihood, health of the inhabitants, or
that result in sigrificant chianges to the existing social environment.

.()

The discussion of major environmental irnpacts and environmental
protection practices should be detailed and address project design
alternatives as well as environrmental protection alternatives. The discussion
would generally include :

a. A description of potential environmental impacts arising from the
various components of the proposed mining project,

b. Mitigative measures proposed to eliminate or reduce unfavourable
irpacts,




¢. Procedures to be iraplermentad to maximize positive impacts,

d. A program to monitor the affects of the mining operation on the
environment,

¢. A plan for responding to accidents and environmental emergencies,
such as a spill of flotation reagents, fuel ofl, etc,,

{. A plan to increase the envirenrnental awareness of project staff,
through education, training etc.

3.0 RESIDUAL IKPACTS

Residual impacts are the impacts that occur as a recult of a project
after all practical measures to overcome these impacts have been talen.
Residual impacts can be biophiysical, socio-econormic, or socio-cultural in
nature. The residual impacts may include the extent and nature of the
physical disturbance, water quality changes, water quantity changes, impacts
on indigenous people, etc. Fesidual irnpacts will always be both project and
site specific. :

9.0 BIBLIOGRAPHY

It this section, the sources of data and information quoted in the
project environmental impact assessment such as text bools, journals,
working papers, articles and other material should be provided. Information
presented would include the {ollowing :

a. The name of the author and/or editor, N

b. The title of the information source,

o

The year of publication, and

d. The name and location of the publisher.



10. APPENDIX

The proponent should provide, generally in a second report volume,

copies of the various detailed reports completed relative to - this
environmental impact assessment study. In addition, the following may be
included :

a.

Photographs to illusirate the initial environmental conditions,

Appropriate diagrams, maps, graphs and tables which support the
information presented in the text of the report, the sources of which
raust be referenced, and

Other information which thie proponent feels is relevant and important
to the overall evaluation of the environmental impact assessrent
report.
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