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ABSTRACT

In line with the Indonesiaconstitution, that the development of mineral resources is the utilization
effort of one out of the several national resources thatare used for the greatest welfare of the
people. For that, the development and utilization of mineral resources must be referring to the
existing law of management and protection of the environment, in the sense of physical and non-
physical environment (social economicand cultural). Furthermore, the efforts to develop mineral
resources must also follow the global policy on the maintenance of the environment, among others
aboutthe Agenda-XXI in mining sectorin line with the Kyoto Protocol, among otherstilization of
mineral resources with the protection of environmental function, development in the provision of
mineral as raw materials, employment,foreign exchange, integrated regional development,
coordination, illegal mining, location of artisanal miningjendly environment, multiple land use
function, professional, offshore, standards, infrastructure, reached agreement darest land-use
map, overlappingjllegal mining, location of artisanal mining, mine reclamation, legislationboth in
terms of legidation, policy and its implementation. A variety of future challenges to be faced
including, among otherscontrolling, human resource development within the region, Indonesia
incorporated, greenhouse gas, globalization, utilization of the EEZ (exclusive economic zone). As
far as possible, Indonesia has followed the international policy on the management and protection
of the environment in accordance with the related implementation law. It should be realized that the
prevention of environmental problems is not only a burden but as well an opportunity as a profit
business. The methodology used in this study is based on observations and investigation in terms of
legislation on the development of global as well agegional and national environment by attention
to the principles of environmental economic, while the environment is a part of economic
devel opment.

Key words: Environmental laws, regulations, general minimgidnesia.
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INTRODUCTION

The study of environmental legislation should dgoseen its association with the development of
in particular economic development, because it basome a global public opinion that the
environment is an integral part of economic dewvelept (http://www.google search UNFCCC
COP-1 up to COP-20; Soelistijo 2011, 2012, 20131420 In relation to the constitution
(Constitution of 1945) then it is stated that thi@iaation of natural resources that is contained
within the earth and the water are directed it§zation to the greatest prosperity of the people.
Furthermore, in relation to the environment, themwLNo. 32 of 2009 on management and
protection of the environment, which includes of/gibal environment (space unity with all things,
power, condition) and non-physical environmentifiivcreatures, including human beings and their
behavior) that affects the survival livelihoods awell-being of the human and other living
creatures, needs to be managed in an integratedemsm preserve the environmental functions in
the implementation of sustainable development (feidy.

Furthermore, in relation with the utilization ofethmineral resources physical environment may
include, for example rehabilitation, mine reclaroati revegetation and neutralization of waste,
whereas the non-physical environment may includeorsy others, relating to corporate social
responsibility such as CD (community developmest)he most part of the development area. This
all policy and program is running in the Indonesnaining and energy sector.

The purpose of this study is to show the world thabnesia has worked hard to implement the
matters related to the vision and mission of emritental management and protection in the
various sectors of national life including in migisector and energy in line with global policieslan
programs in this field.

Various problems encountered for example in gaininderstanding and awareness of the various
parties, especially the mining operators in impletimg the principle that in the utilization of
natural resources including minerals is entrusted ahildren, so we need to realize efficiency
issues and conservation in its use are includethenmaintenance function of environment. It
should be realized that the prevention of enviromaeproblems is not only as a burden but it is
also implied as an opportunity as well as a pioiginess.
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Figure 1. The Mindset of the Law No. 32 Year 2009 on M anagement and Protection of the
Environment

MATERIALSAND METHOD
Theory and Methodology

Based on the definition (Law No. 32, 2009), themlggy (oikos = house; logos = science) has
meaning as science of the interrelationships wahdi organisms with their environment, and as well
as the concept of about ecosystems, regularitgynamic equilibrium. Environment is space unity
with all things, power, state, and living creatytiesluding human beings and their behavior, which
influence the lives and well-being of humans antentiving beings, or an occupied space with a
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living thing and inanimate objects in it.
The essence of green development could be claaged

» Conscious and planned effort that integrates thve@mment, including the resources, to the
development process to ensure the ability, weldpeand quality of life of the present and
future generations (Law No. 32/2009).

* Guarantee that it will not collapse because of ramwnent can no longer support the
development. Development raises the quality of ldad while maintaining and
strengthening the environment for supporting tretasnable development (Salim, 1986).

In the environment there is a term carrying capasitthe environment's ability to support human
life and living organisms or the ability of the émnment capacity to content and change of life.
Whereas the meaning of resilience is the abilitamfenvironmental system to recover after it was
exposed to disruption.

Environment (Figure 2) consists of a variety oflegacal processes (reciprocal relationships among
the living creatures with their environment) andoa® unity; has a cyclical process that supports
the environment to development (transformation eSources into goods and services).
Environment cycle in the form hydrological cycle water system; nutrient cycling in the food;
energy and material cycles (use and change); aoth@ncycle example, the basic structure of
ecosystem.

Development (change and growth) produces consummasy capital goods and services. Capital
goods can generate new technologies (positive @&gative). Development requires resources:
negative impact for the community (externalitieghte country economy or beyond the calculation
of market and price), and positive (favorable) daepeople's lives. The development requires
development administration in order the utilizatamimatural resources is optimum in achievement
of national goals.

Ecosystem is a central concept in ecology, i.e.eaalogical system that is formed by the
interrelationships between living creatures witkeithenvironment. The system consists of
components that work regularly as a unity. Ecosgstean ecological relationships (human, living
beings and the surrounding objects (natural regsjrc

Environmental management is a conscious attempnhdotain or improve the quality of the
environment and in order our basic needs are mewellsas possible. Dead environment for
example is the moon.

The objectives of environment management may irclud

* Achieving of harmony between humans and the enment as a whole of Indonesia human
development goals.

* The controlled utilization of resources wisely.
» The realization of the Indonesian people as trgstéenvironment.

* Implementation of environmentally sound developnfenthe benefit of future generations
and sparingly.

* Protection of the State against the impact of dms/outside the territory of which cause
damage and pollution.
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Utilization of natural resources must consider dioeninant factors those are demography, socio-
cultural matters, geography, topography, hydrogyapimatology, flora, fauna.

Furthermore, it is expected that environment fuorcts in terms of:
» For various creatures along with environment caraen related interdependent;
* The existence of diversity-function content of @mvironment;
» The existence of functions that connect life;
» The existence of equilibrium function elements #wst in the environment;
* There is a harmony function in the life of envircamh

* A mining operation once started must pay attentaithe interaction among the terms of
exploitation of mineral resources, of economiavégt and of the environment of both
physical and non-physical ones in order to achieeenational goal (Figure 3).

The statement can be visualized in Figure 4.

The methodology used in this study is based onredSens and investigation in terms of

legislation against the development of the glolo@irenment, regional and national attention to the
rules of the economic environment, whichever tharenment is a part of economic development.
In the production function, environmental issuesuttt be as an integral part of one of the input
factors or economic costs both the physical enwiremt (reclamation, rehabilitation, revegetation,
waste neutralization and the like) and non-physicatconomic-cultural-social (CSR or corporate
social responsibility, including CD or communitgwlopment as a chart of the development area).

The relationship in production function, it is kmo that in a developing science and technology
(Science and Technology) must be rooted in theonaticulture in creating added value in human
life, to be able to reach mission efficiency andréased productivity application of science and
technology in development both at the national mgilonal scale in its role to produce goods and
services in an innovative and competitive in ligtithe nation's dignity in the international world.

Added value can be visualized in the form of qyatit life, mastery of science and technology,

environmental quality and the creation of adeqeatgloyment opportunities that brings jobs and
revenue for the improvement of the welfare of humreare.
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Figure 4. Visualization of Natural Resour ces-Economic-Environment I nteraction

Science and technology is needed in the proceshkiption function (Fischer 1981; Soelistijo 2011-
2014):

Y=f(K L R, E}

In this case Y = output (wares and services), Kapital, L = labor (human resource), R = natural
resources (material/energy, etc.), E = environmantl T = change in technology (Science and
Technology); and science and technology is a irfpator in order to create the possibility of

stepping productivity. For the development of sceerand technology in application, information

and communication to facilitate the mobility of gl science and technology as a factor of
economic input in the production process to meetnteds of mankind in the continuity of life are
required.

RESULT AND DISCUSSION
Analysis and Discussion
Global Development of Environment

Formal development of the environmental problems $tarted since 1972 in commemoration of
World Environment Anniversary Day in Stockholm uimw that is signed by the UN FCCC COP
meetings every year.

In 1972 (June 5, World Environment Anniversary Dayhere United Nations Conference of
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Environment (UNEP) in Stockholm are realized thederstanding of the world of the environment,
and the need to pay attention to developing coestri

In 1992 (June), UNCED (UN Conference on Environmamd Development) Summit in Rio de
Janeiro, Brazil:

» ltis a political declaration on environment andelepment.
* "Human being is the center of concern in sustamdblvelopment”.

* Agenda 21: "Programme upon to manage the environarehdevelopment program”, with
4 dimensions of social economy; conservation andagament of resources to support
development: protection of the atmosphere; planaimymanagement of land resources; the
fight against deforestation; conservation of biedsity; protection of the quality and supply
of fresh water resources; strengthening of majamugs (NGOs, women, youth, etc.);
implementation facilities.

2 lines of sustainable development: resources n@mnegt, maintaining environment
quality: preventing pollution and management tedbgnyp environment.

* Environment does not hamper trade and can befi Ipuginess.
» Technology embodied in goods and services, sadgairing accreditation.
* ISO 14000 (Environment Management) is a trade gafew

» Sustainable environment (the environment that camtain assets, and at least are not
depleting them) to maintain/ preserve assets (roewable resources and renewable
resources), and least, not depleting.

UN FCCC COP-1 prior to the last COP-20 was hel@amn in 2014 (http://www.googlsearch
UNFCCC COP-1 up to COP-20) that discusses the @noloif global warming (Soelistijo, 2014), it
is an encouraging step for the world to obtaingbl@ition to climate change.

Archetype references of the related prevailing policies/legidative regulations (Anonymous (a)
1991 up to (i) 2009).

a) The Constitution of 1945.

* Inthe Preambule it is stipulated that the Statéegots the nation and the country in terms of
prosperity and intelligence.

* In Article 33, verse 3 it is stated that earth arader authorized by the State and everything
contained in it, utilized for the maximum benefittibe people.

b) Law No. 4 of 2009 on mining of mineral and coahamg others, containing:

Article 96: In the implementation of good miningaptice, the holder of the mining permit and
special mining permit is obliged to conduct: c. mghenvironmental treatment and monitoring,
including the activity of reclamation and post-migiperiod.

Article 97: The holder of the mining permit and sjé& mining permit is obliged to guarantee
implementation of environmental standard and quasitandard conforming with the local
characteristics.

Article 98: The holder of the mining permit and sip¢ mining permit is obliged to keep the
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sustainability of the related water resources fionctand carrying capacity in line with the
stipulated guide line of the law and regulations.

Article 99: (1) The every holder of the mining pétrand special mining permit is obliged to submit
reclamation and post mining plan at the time oéwifig application of production operation mining
permit or production operation special mining perrfl) Realization of reclamation and activity of
post mining period is carried out in line with ghest mining period land use.

GR No. 78 of 2010.

Article 2 Verse (1) The holder of exploration migipermit and exploration special mining permit
is obliged to carry out reclamation. (2) The prdeduct operation mining permit and production
operation special mining permit is obliged to cayty reclamation and post mining period. (3) The
reclamation as mentioned on verse (1) is carrigdupon the disturbed land during the period of
exploration activity. (4) The reclamation as menéd on verse (2) is carried out upon the disturbed
land during the period of mining activity by usitige method of: a. open pit mining, and b.
underground mining.

Article 3 (1) The implementation of reclamationréaal out by the exploration mining permit and
the exploration special mining permit is obligedieet the principle of : a. protecting and treating
the mining environment; b. safety and health. TBg implementation of reclamation and post
mining period carried out by the holder of prodowctioperation mining permit and the holder of
production operation special mining permit is obtigto meet the principle of: a. protecting and
treating the mining environment; b. safety and theal. conservation of mineral and coal.

c) Law No. 32/2009 concerning the management ancgiioh of the environment (instead
of the previous Law No. 23 /1997), which includbe physical environment (space unity
with all things, power, situation) and non-physiealvironment (living creatures, including
human beings and their behavior) which influence lives and well-being of humans and
other living things, need to be managed in an nategl manner to preserve the
environmental functions in the implementation astainable development (Figure 1).

d) The Law No. 26 of 2007 (instead of the previoasvLNo. 24 of 1994) concerning spatial
ordering: that the management of diverse natusawees on land, at sea and in the air, we
need to be coordinated and integrated with humaourees and resources made in the
pattern of sustainable development by developiygutin one unified system dynamic
environments while maintaining environmental sungthility capabilities in accordance with
environmentally sound development, which is basethipelago and National Resilience
(Figure 1).

e) The Law No. 5 of 1990 on the conservation of natussources and ecosystems.
Conservation of natural resources is the manageofamin renewable natural resources to
ensure the utilization wisely and renewable natueaburces to ensure their availability
while maintaining and improving the quality and etlisity.

f) Protecting areas.

Management of protecting areas is a determinafiont,epreservation and control of the utilization

of protecting areas: (i) Areas that provide pratechrea underneath: areas protecting forests, peat

and water catchment areas; (ii) protection of teall area: coastal border, river banks, around the

lake areas, and around the spring area; (iii)ureateserves area and cultural heritage: marine

nature reserves, nature reserves and surrounditegsiyanangrove forested Patani, national parks,

forest parks, theme parks and cultural heritaga arel science; (iv) natural disaster-prone areas:
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the frequently region and potential to get natdiahsters such as volcanic eruptions, earthquakes,
landslides.

g) Government Regulation (GR) No. 27 of 1999 on emrimental impact analysis (Figure 5).

EIA is a study of a large impact and important afsiness and/or planned activities on the
environment necessary for the decision-making m®a@oncerning the business Implementation
and/or program.

h) The State Minister of Environment Decree No0.14/Mdf/3/1999 concerning general
guidelines for the preparation of environmental actpassessment

Environmental impact assessment (environmental éinpaalysis (assessment)): environmental
impact assessment of a project includes job evaluand estimation of the impact of the project
on the environment and human life, or a study @& tmpact of a planned activity on the
environment.

i) Environment Minister Decision No. 17 of 2001 comieg the type of business and/or
activity must be accompanied by an environmentgkioh assessment

]) GR. No. 82 of 2001 concerning the management okemwaquality and water pollution
controls.

Concerning with the activity in various sectorsluting mining sector, methods of environmental
impact assessment have been developed that shewdaried out by every entrepreneur who will
do its business in order to implement maintenarmogram of environmental functions. Mining
development is sustainable when it extracts noeweable resources (NRR) with the course of
space and time but still expect to be as well btha end as it is at the beginning even through it
will be substituted by renewable resources (RR)ctvhwill be developed through human
investment and invention.

Environmental I mpact Assessment (EIA) (Figureb)
1). EIAs and EIA

a). ElAs (Environmental Impact Assessment): anyamalof the environment impact of a project
that includes job of evaluation and estimationhaf impact of the (plus(es)/minus(es)) of project i
its development process or project system to tve@ment and human life.

b). EIA (Environmental Impact Analysis) (article daragraph 1 of GR No. 27/1999): Studies on
large impact and important business and /or plapnegram in the environment that is required for
the decision process concerning the implementati@nd/or program.

Large and significant impact criteria: (a).Totaunmans affected; (b) The total area of the impact
distribution ; (c) Intensity and impact duratiord) (The number of other components of the
environment affected; (e) The nature of cumulaiimpacts; (e) Turning (reversible) and do not turn
around (irreversible) impact.

2). Fundamentals of contents includes: | GeneraliBions; Il Audit Commission (AC) of EIA.
(Central Audit Commission by the Minister, Regiondkt Commission by the Governor is assisted
by the Technical Committee of the sector); Procedlr(AC by the proponent to the Head of the
Institution through the central AC and to the Gower (Regional); EIA, RKL, RPL: by the
proponent based on the guidelines
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Figure5. The hierarchical of authority in handling the environmental impact study

(agency) to central/regional and transcript to teatral/ local (the issuing agency business) ;
Expiration: 3 years, is canceled if changes locatlesign; IV The control agency of development
environmental impact of Audit Commission (AC), thmusiness sector agency develops
implementer of PKL: Education, Training and R&D; &ifying preparation of EIA; V Monitoring
(the Proponent has to report the implementationth®d Environmental Treatment Plan
(RKL)/Environmental Monitoring Plan (RPL) to Govemand agency; The agencies which doing
control and evaluation. Testing of reports and rigpg of control and evaluation result); VI
Disclosure of Information and the Role of publicvéEy business is announced before the
application for EIA; Society reserves the right neake suggestions/comments that must be
considered; Society shall be involved; All docunseate opened to public; VII Fundings (Audit
Commission/Technical team by related institutioreparation and assessment by the proponent);
VIII Transitional Provisions: 6 months; IX Final&#isions.

Theimpact of mining and ener gy activities on environment.

a. Mining andenergyactivitiesincludegeneralprospectingexploration exploitation processingand
refining. The sector may includmining, oil and gasenergyandelectricity.

b. Mining and energy activity components dt&limpacts.

1) General Prospecting and exploratitm generalthere is ncsignificantimpact becausaet is very short
period ofactivity with lower intensity.

2) Construction Construction activitiegan causesignificantimpactssuch associal impact noise dust
erosionandso on However,constructiorin generaldoes notaketoo long.

Social impacts can arise resulting from the usktwdr from outside the area. This is a lot of tsing
happening in mining construction, because the diesvare generally carried out in isolated areas
with a population that has not received sufficiedtication. Similarly, construction activities often
have to do with moving large numbers of people.tRusing from soil excavation, transportation
of excavated material, and so on. Noise can beedalng machinery and other heavy equipment.
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Some construction is also done by using explogivaterial that can also cause noise. Erosion can
also occur at the time of land clearing and exgéamaturing construction.

3) Mining exploitation.

In the mining exploitation activities is the maiongponent of the excavation, ore leaching, and
transport.

- Excavation Excavationactivitiesare as special characteristimsmining activity. These activitiecan
lead the changes of landscapmterference withocal hydrology, erosionand siltatior; pollution of
water bodiedy soil erosion dustappears byexcavation especially duringhe dry season noise by
operation ofexcavationequipment shockwavescanoccurwhen usingexplosivesto destroy therock
layersandso on

Somespecialcasesnay be mentioned

> Coal Mining. In the open pitproducedecologicaldisturbancesuch as dustsoil destruction flood
erosion suspended solid$n deepmining can result among others, ruintggcid draining fumes of
fires. In leaching can produce disruption e.g. leaching wastln transportationproduces dusand
noise In the combustionof coal resultsthe presence of smokedorsand exhaustgases(COx, NOx,
S0x), andfine particlegFigure 6).

> Gold. The process aéxcavationandtransportinggold ore generallyinvolves anumber ofdugoutsvery
much because othe gold contents only between2-21 gramsof gold per tonne of ore excavated
Lateritic gold mining often requirescyanide or mercury processingWaste containing both these
chemicalsshould betreatedso as not topollute water bodiesAlluvial gold mining does notuse
chemicalsbut mustdo some diggingn alarge areaso it maycause erosioandsiltation of the river

> Excavation oftin ore leaveghe infertileland andholes.Reclamatiorof this damagedand requires
goodattention

> Copper Copperminingin Papuahas a negative potenti@hpact onthe eternaknowanddamage to the
Carstensgrass ofPuncak JayaVijaya areaThe investigatiorof this issue is beindone

> Industrial mineral (non-meta). Many nonmetallic mineral minings which seriously damage the
environmentandwater managemestich agexcavatiorof sand stone soil and othergManaf, 1991).
Supervision of the implementation is cared by the local government.

- Washing Various mining activities often involve leaching of excavated productsuch asin coal
mining. Coal oftenis washedbefore being shippetb improving its quality (reducingdirt soil). Soil
washingcanlead tosiltation of waterbodies Besides that, theesidualwater of coal leachingften
containsa fine grains ofcoal and requirescareful separatiorprocess Washing wateiis oftenacidic.
The problenof wastetreatment processssould payserious attention

- Transportation Transportation of mineralsan causedust and traffic noise Contaminationby dust
oftenoccursduring thetransportation ohickel oreandgold ore. Dustgenerallyarise out of theninein
a isolated areas thgénerallydoesnot paved

- It is often fearedby thosewho have notexperienceds of the existence dloating coal dustin the
atmosphereéuringtransportationin fact, that has beewashedcoal generallydoes not causgustin
its transportation.

4). Processingf minerals
Mineral processin@ctivities canproduce significant impactsn water bodiesn the form ofpollution,

emissions noise and othersin gold mining, cyanideor mercury pollution often need tobe aware of.
Similarly, leadore processingancausecyanidepollution.

c. Clarification of the environmental impact (Figar7 and 8) can be expressed as follows

1) Environmental Impact of Mining/Processing

a) On the river (e.g. non-metallic minerals and goldggradation (incising); Agradation (silting).

b) In plain: Hole damaginghe landscapéandscape)- puddle Layer offertile soil is lost— barren
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c) On the waterfront: Beach erosiea change shoreline» backward (Tangerang 40-50 m,
Bangka tin mines).

d) In the uphillsiLandslideand degradation (e.g. Bogor-Puncak-Cianjur area).

e) Processing: Awith theneutralized B3 waste then into the river: Muceeffthe aquifer.

2) Environmental geology criteria as inputs for mgnoperations: (i) Topography: beach, flat, hills,

karst; (ii) Top soil: fertility; (iii) Physical rdc weathered to hard cause actual landslides; (iv)

Water system: do not be exceeded underground \egtehe presence of wells population; (v)

geological natural disasters: volcanoes, land mevenilood.

3) Impact of Waste Materials for Aquatic Organisfsliwilaga,1991;Alhadar, 1991; Sudiyono,

1991).

a) 3 groups of metals in terms of biology: Light metdNa, K, Ca as cathions that taken in the
water; Transition metals: Fe, Cu, Co, Mn; HeavyatsetHg, Pb, Sr, Sn, As.

b) Impact: (i) Biodegradation: decomposition by miagenisms. (i) Bioaccumulation:
accumulation in certain organisms through the foloain (plant plankton, organic microscopic
if eaten by zooplankton, fish can be eaten up teektimans). (iii) toxicity (direct lethal effects
of lethal and sublethal effects are not immedialellyal. Sublethal effects: biochemical effects
(changes in blood chemistry, hydrocarbons, etdiays®logical effects (less fit or stress);
Effects pathology/morphologyerosionscales bone disordetsetc.); Behaviouriseffect (behavior);
Ecological effects (on physics chemistry and aquatic biot} Genetic effects (loss of superior
characteristics

4). Combating efforts of environmental impact.

a) On theplains Keepingtop soit Closeholes(needsEIA); Above thelocal ground water tablewaste
of water needpool (mud) new to the general flow(Stream);Water puddles— mosquito breeding
Steer clear ofettlementBenching(incline).

b) At the beachProtection ofwith the coastalmangrove protection ofcoral reefs Support thedeepening
of the shipping channe(to preventthe deposition procelspreventingdeteriorationof beach(slope
stability).

C) At theriver. to prevent the hydraulicdamage— water flow function; gradually to prevenof flow
danger prevention oimeandersghat exceeds thever banks to preventdegradation— cliff avalanche
do notexceedthe thickness othe shieldlayer, to prevent thesilting; to protect the dams bridges
public buildings

d) Hills: Top soil for reclamation Excavationup to the sameheight of the surroundingplains
(topography);Tiered slope(rocksoff the 2/1 - 3/1 stiff 1/1, not much to'z - 2/3,); Rock solid1/3);
attention todisaster-prone areaseedcheckdamsto preventpuddling so protect thecatchment area
> 2 km from the settlement

e) Processing The dangerous and poisonous matterdisposal does notinterfere with underground
water.

5). The composition ofesidenhaturalwaterandwastewatefTable 1).
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Figure 6. Possible Effects of Mining Activitiesto the Environment

Table 1. The examples of quality of resident natural water and waste water

Parameters Drinking water in the United States Wastewater in the
(surface water and ground water) European population

pH 6.2-7.8 0.5-8.5
Ca (mg/l) 2.0-110 -

Na (mg/l) 1.9-131 -

Fe (mg/l) 0-1.9 -

NO; (mg/l) 0-17 0

SO, (mg/l) 0-572 -
HCOs(mg/l) 15-564 -
m-alkaliniti (mg/l) 0.25-6.0 2-5

Cl (mg/l) 0.5-196 75
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PO, (mg/l) 0-0.6 15

Sio, (mgll) 0.121

BOD (mg G/l) - 300

COD (mg Q/l) - 750

Suspended substances (mg/l) 1-3800 500
N- Kjeldahl (mg/l) - 60

Source: Kartawiria, J., 1991, "Handling of indussitivaste,"” Training Seminar and Environmental
Management Exhibition in General Mining Sector,alék

6). Heavy Metals (Table 2)

7) Drinking water standards (Table 3) (AlgamarQ1P
- Combating case of air pollution of PT. INCO SoS8thlawesi (1990) (Susanto, 1991).

- Noise 80%> 85 decibell (the threshold).

- Dust> 0:26 mg/Nm3 (the threshold).

- Emissions of dust g/NM3 1.8 (0.6 g/NM3 threshold)
Measured gas: CO, G(H,, SO, O,): SO> 0:13 mg/Nm3.

- Ambient air: (i) Settlement 0:15 mg/Nm3 (0:26 mg/Blrthreshold); (ii)plant 1.5 mg/Nm3
(above the threshold)

- Dust fall: (i) Plant> 11.5 ton/km2/month; (ii) Setnent 4.5 - 7 ton/km2/month (<).

- S Plates: (i) plant S0:04 ppm /day (> 0:02 ppm/day); (ii) Settlemetdd. ppm/day (<0:02

ppm/day).

The management of the EIA.
a. Legal basis

Rules that underlying of development and envirortadgorotection in Indonesia contained in the
1945 Constitution, which reads:

“Later than that for the formation of Indonesia @fhshall protect all the Indonesian people and the
entire state of Indonesia to promote the generHbvee to educate the nation ..."

This provision confirms the "duty” of state and gownent's duty to protect all human resources of
Indonesia and the Indonesian environment for adlpfee of Indonesia and the happiness of all
humanity.

Then Article 33, paragraph 3 formulate the basgaglmore concrete, and readable as follows:
" Pursuant to which, in order to form a Governmeinthe State of Indonesia that shall protect the
whole people of Indonesia and the entire homeldnddonesia, and in order to advance general
prosperity, to develop the nation’s intellectusd'li

This provision gives the "ruling right" to the Staind the government over the whole of Indonesia's
natural resources and provides an obligation to iuger the greatest welfare of the people.
Various other legislation that became the legalsbs the need for environmental protection is
Law No. 4/1982 updated by Law No. 23/1997 on emwimental management which then re-
updated into Law No. 32 of 2009 on management aotegtion of the environment, and GR
N0.51/1993 updated with GR No0.27/1999 concerningvirenmental impact analysis

b. The scope oEIA.

Analyzing the scope of the environmental impact barsaid to be quite broad. From the various
problems affected divided into several importartegaries, nhamely: (i) biogeophysical-chemical,
(ii) socio-economic environment, (iii) socio-culaienvironment.

c. EIA methodology.
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Environmental impact studiesrried outsystematicallyaccording tahe followingstages
1) Descriptions of thenvironmentabaseline
At this stageinclude theinput of dataabout the state ahe environmengt the beginningr before the
constructionactivities are held namely: (i) abiotic hue, (ii) biotic spectrumiji)(ibase line socio-

cultural population.

2) Description of the construction activity.
This stageincludesactivities thatwill be implemented ohumansincluding the following phases pre-
construction constructiorandpostconstruction.

Table 2. Heavy metals and their effects on health

The element Origin mineral Diseases Threshold
*As Pyrite * Poisoning * As,05 12:25 m/m3.
*Cd Greenockite (sulfide) * Blood Systems, tumors, *0:05 mg Cd/m3
Chromite
*Cr poisoning * 00:05 mg/m3
Compounds of As, S, O * The skin, breath, heart, *0:01 mg Co/m3
*Co stomach * Air: 0.2 mg/m3
* Diarrhea, liver, urine, Blood: 70-80 microg/100 c¢
*Cr blood pressur¢ of blood of men
S Sulfide
Blood: 40 cc of blood
*Pb * Blood, nerves, kidneys micrig.100 women.
Chalcocite (Cug, Chalcopyirite
*Cu MnO,, sulfide * Cu 0.2 mg/m3 of air
* Breath, urination, coma * Mn 5 mg/m3
. g
Mn Cinnabar * Paralyzed, insomnia Mn,O, 1 mg/m3
* Air 0.05 mg Hg/m3
*Hg . ion. breath
Digestion, breath, Urine 250 microg/!.
Sulfide kidneys, eyes. Blood 6 microg/100 cc.
. A
*Ag Air 0.1 mg Ag/m3
* Stomach, throat, eyes.

Sources: Sudiyono, H., et al, 1991, "Heavy metal$ their effects on health,” Training Seminar

and on Environmental Management Exhibition in Gahktining sector, Jakarta.

Table 3. Threshold of drinking water standard

Physical / Chemical / Radioactive/

Microbiology VIEETEe
1. Physics:

- Temperature * Air
- Color ¢ 5-50 units
- Odor * No odor

- Turbidity « 5-25 scale silica

2. Chemistry:

-pH *6.5-9.2

- Solid or substances
- Organic Substances (KM

*10 mg/ |

* 500-1500 mg / | (ppm)
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-CO; *0
-Hardness *5-10°D
-Ca * 75-200 mg/l
-Mg * 30-150 mg/I
-Fe *0.1-1.0 mg/l
-Mn * 0.05-0.5 mg/I
-Cu *(0.05-1.5 mg/I
-Zn *1-15 mgl/l
-Cl * 200-600 mg/I
-SQ, * 400 mg/l
-H,S * 200-400 mg/I
-F *1-10 mgl/l
-NH, *0-2 mgl/l
-NG; *0
-NG, *0
-Phenol *0001-0002 mg
-As *0.05 mg/I
-Pb *0.1 mg/l
-Se *0.01 mg/I
-Cr *0.05 mg/I
-CN 0.05 mg/l
-CD 0.01 mgl/l
-Hg 0.001 mg/l
3. Radioactive
Alpha
Beta 10-9 uc/mg/l
10-8 uc/mg/l
4. Microbiological
-Parasitic / Pathogenic 0 (in 100 ml of water)

Source: Oginawati, K., 1991, "Processing of cleatewand domestic wastewater," Training
Seminar and Environmental Management Exhibitio@é@meral Mining sector, Jakarta.

Minister Concerned agencies Initiators
:Technical Dep./Governor 7
Env.Information
v
Responsible agen
v
TOR (KA)
L 2
ElAs (ANDAL)
L 2
RKL
L 7

RPL
v

Approval of RPL

Expirec 3 year: Construction Pha Fall

v v A

Figure 7. Procedure of Environmental | mpact Assessment
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EIA studies l plan

\ 4
\ 4

is rejected TORis eval'c

Appraisers Commission, Center of
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Citizens that get Affected (Central or Approvec

Provincial or District or City)

A 4

\ 4

v
TOR is apprd l Environment Minister or
Governor or Regent/
ElAis assesseq Preparation of the EIA study, Mayor
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Activity Licensed

Figure 8. Schematic Flowchart Mechanismsfor EIA at the Central Institution and in the
Region

3). Impact assessment

This stageincludes the analysiand interpretationof significant impactsamong othershe number of
peopleaffected the widespread afleployment impag¢tmany components othe affectedenvironmentthe
intensity ofthe impacttheimpact ofthe communicativaature ofturningor irreversibility of the impact

4). Alternative actions

This stageincludes a summaryof the environmental impact assessmesft plans anddrafting of
environmental managemepitogram includingmaintenance

d. Stagesn the management &lA (Figures 7 and 8)

1). Presentation of environmental informat{®&l) may include several matters such as(i) the
identity of the initiator, (ii) a brief descriptionf the proposed activities, (iii) evaluation ofeth
impact and combating the negative environmentabetgpas well as the development of a positive
impact, (iv) references.

2). Environmental impact assessment (EIAS).

Arrangement of EIAs needs a completeness of getant institution about the need for EIA. If
these requirements are met, then it can be compusadrame of EIA reference that include the
following: uses a frame of reference; variationghe relationship between the proposed project
activities with environmental impacts; interestppge; working methods; list of teams that did the
study.

From this frame of reference can be arranged EEAAs arrangement includes few things. The
following description is presented EIA guidelinesparation: (I summary, (ii) introduction, (iii)
activities proposed, (iv) environment early ue, égfimates of significant environmental impact,
(vi) EIAs results was proposed at the competentvifBnment) to obtain the approval of the
contents can be a statement that the impact ierlanggative so that can not be overcome.

3). Environmental Management.
In a broad sense, environmental management camfbveed as a conscious effort to preserve the
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environment and improve the environmental qualityrder to our basic needs are met as well as
possible. To obtain a good environment quality, efforts is to enlarge the environmental benefits

and minimize environmental risks, so that we preséne carrying capacity of the environment that

can sustainably the growth and development, angusbto preserve the harmony and balance of
the environment.

As a follow-up of the preparation of EIA is enviraental management. Because without managing
the preparation of EIA is useless or just a conoapt

In this environmental management conducted a danednitoring of the impacts arising from the
project activities implemented. The compositiontlois environmental management includes the
initiator's identity, purpose, usability, and aftative approaches. Then also included a description
of the environmental management.

Environmental management was resubmitted to thieodties (Minister of Environment). From
these authorities will be obtained if the answenasrequirement or without a requirement or less
perfect. If less than perfect it is necessary tprowe return preparation RKL.

As the final stage of the environmental impact sssent to monitor the state of the environment.
Even this monitoring plan is submitted to the autres, then wait for the decision of whether or
not the plan is perfect. If less than perfect isessary realignment of the environmental treatment
plan (RKL).

If approved, there are three criteria for follow-ug@ If within three years of environmental
monitoring plan (RPL) is not implemented so itsteslais expired. For this there are two options
expire if EIAS/RKL/RPL can be reused or not (torhade the new one again); (ii) Directly it is
applied to the construction phase; (iii) In therdvef a fundamental change in the environment then
all fall and need to regroup EIAs with new enviramtal color/status/hue.

At this stage the proponent is also the supena$ohe RKL implementation and RPL must give a
report to the Minister of Environment for the warkthe monitoring results.

ElAs requires a systematic approach, so easilyoeggl many groups and interdisciplinary team.
Systematic means all consideration and evaluatias een carried out for all possible of
environmental impacts caused by human action. Bnmental impact of human actions includes
physical properties, chemical, biological, sociemamic and socio-cultural. Basically all the inputs
from various sciences conducted analyzing to olbaairoverview of the possible impact that will
occur.

Nonphysical environment (community development, CD).

CD mindset about mining is a device based on tiecipie of bottom-up(Figure 9). Basically,
limitations of CD is as a series of development atilization of existing structures and the ongoing
community empowerment, so that people can meet then needs. The basic principle of
community development is to involve society sitice beginning of the activities to be able to
recognize the real needs and realize together waitious related stakeholders. A fact that people
around the large companies have often encountemdthres level is still low, although it is
recognized that the company has provided assistartbeir surroundings.

The basic principle of community development proggaare: (1) consulting with the community
members and key stakeholders; (2) developing trasveen the company, community members
and other stakeholders; (3) clearly defining rol¢4) developing appropriate capacity; (5)
mobilizing core competencies; (6) setting measerapbals; (7) forging partnership; and (8)
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planning for sustainable development.

Regarding the scope of CD includes qualitative mapment effort of a system, including
improving resource utilization that can be maingairiorever with two CD approach perspectives,
the ecological and social justice that can be taé®d into operational principles, such as integtat
development, structural injustice, human rights,stanability, empowerment, community
ownership, self-confidence, without violence, corsses, cooperation, participation, defining
requirements, inclusiveness, process requiremenisesses and outcomes, community building,
their types of expertise, organizational developthstages of development, short-term goals and
vision of the end, freedom of the country, as @slpersonal and political rights.

In the context of development in the mining sedioe, experts tried to translate the CD program in
popular indicator that can be traced from sevdralgs, namely community development, physical,
social, economic, environmental, cultural and legapects in accordance with the current
conditions in the field, the company's program, tredwishes of the around people.

As a basic measure of democracy, CD activities mfimg companies must cover some important
aspects, namely:

- Relationshipof companies angheoplein a CD program with its indicator CD programhas aclear
concep} a special sectiorhas afull-time staff who can work with governmentsand stakeholders,
especially local communities coverage ofprograms covering variousaspects ofcommunity life,
continuity of time, and theplanning process

- The physical aspectqphysical infrastructure capacity building) with indicators presence of
infrastructuredevelopmenin accordance with thaeeds of the communityuch aseconomics health
education sports,arts geographicaldistribution and thedevelopmentof the sector; perpetratorsand
fundersmaintenancéunctions as well as thavailability of facilitiessuch as clean water

- Social aspectswith indicators the use oflocal labor (quantity andquality); employment inthe
construction periodndthe production perigdimprovement ofskills; and participatory planningrhis
includes thesocial aspectsf economi¢ health education sportsandthe arts

- Economic aspectsith indicators relationscompaniesandlocal communitieseconomicare backward
forward, final demand and technological linkages technical assistance in the form of capital
managemendssistancedevelopment ofocal economic institutiongechnologyandmarketing

- Environmental aspectéphysical) which includes twothings i.e.: land rehabilitationprogramsand
resourcesas well asan increase ifood safety

- Cultural aspects antkgality with indicators:regulatorycontrol of land legal aspectsf the protection of
migrantsand the local communityempowermenbf women environmentalissues(sustainability of
natural resources$pcial securityn a postmining.

- The relationshipbetweenthe companyand local governmentwith the indicator. CD programlinkages
with local development plangortion of fundsfrom the companyor regional developmenpartnership
between thenn the CD program easeor NGO participationin implementation othe CD program

In the mining industry the CD activity is sociavastment in improving the performance of mining
production, because it can eliminate conflicts leevcompanies and communities and ensure the
continuity of their business activities, even ¢ thublic may be able to feel and come to "own" the
company. CD activities as the core of corporataas@esponsibility, that the management of the
mining company has a moral obligation to help tbeicseconomic welfare of the surrounding
community.

In the dimension of community empowerment, the rolemining companies other than as a
facilitator also serves as a first mover to acettethe improvement of socio-economic conditions
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of society towards people with independence. Sothieprocess can be optimized, hence the role
must be an integral part of regional developmetivities is undertaken by local governments,
especially in developing the potential of the regio which it operates. This is important given the
demands of society in the reform era has increased.

The corporate managers have realized that in getheraompany is a "servant of the community”,
the company is nothing without the community. Comes must not only think for mere profit, but
should be broad minded earnestly to support the@ua growth of countries and regions in which
they do business.

The scope of the study of the CD can include:

> Inventory of various issues associated with several instruments such as container
organizations/institutiongrograms budgef target groupandothers.

> |dentification and analysis of thecharacteristics/peculiarities abciety among othershumanscale
identity andownership liability, inheritancevalues culture regionalvalues

> |dentification and analysis of thesuccess factorsf developmentare covered the developmenbf
alternative free frompressureanddevelopment from below or bottom

> Identificationandanalysis of theelevanceandbenefitsof the mining area.The value ofthese benefits
is oftencalled thevalue of socialbenefits(netsocial gain thatreducedhe company's totacquisition
value offactorinputsandintermediateplus netexternaleffects

> Identification and analysis ofpotentialareas thatan suppormining activitiesto includecommunity
participation

> Formulatingand developinga standardCD programfor mining companiego pay attention tahe
peculiarities othe areandthe local community

a. Efforts.
Companies are required make efforts irthe following items

- Maintaining and developingelationshipsn harmonywith the principleof fairnessppennesssolidarity
fan respectand human dignity

- Improving communicatiorand coordinationof network planning, utilization andutilization of mineral
resourcedor the benefit of society

- Improving the quality of human resourcesespeciallyaround the mine so thatthey are more
independenthas knowledggarticularly andhe required skills téace thecompetitiveglobal market

- Improving nature conservatiopptimally andutilization of wealth proportionally tothe face ofpost-
mining in the contexbf socio-economistructuraltransformation

- Enhancinghe conducive atmospherettee development dfusinesses;ooperativessmall businesses
andinstitutionsof people's economipr the benefit osociety

- Creating jobglirectly andindirectly in efforts toimprove the life ofpeople's lives

- Enhancethe atmospheref a society thats moredevelopedthroughenvironmental regulatiothat is
morehumane

- Fostering andenhancing theharmoniousand meaningful relationshipswith local governmentand
community agencieis thestate and nation

- Fosteringa sense ofownership and sense ofresponsibility of local communitiegowards the
company.

b. Outputsolution

> Encouraginghe excitemenaindeconomic activitiesespeciallyaround the location ahe company's
work, as well aspreparing themin the process oftructural transformationof the post-mining
economidife basedmining to non-mining economy

> Equitabledevelopment
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> Expandingemployment anémployment opportunities

Improvingthe standard of livingnd welfare

> Chick conditions of harmonious life mutualism and synergy between local communities and
companies

Cc. A case studpf PTFI

PT FI faced demolition of smaltscale (artisanalgold mining through empowerment With ElAs

apparentlyhas notsolvedthe problem ofartisanal workersbecausanany of the problemsupstreamEIAs

limited to handlethe physical environmenihen developeda StrategicEnvironmental Assessmetitat

manyaspectof thesocio-economior culturaldownstreanto completehe EIAs (see Figure 10).

d. Study onNetSocialGains(NSG).

There have been masyudies orthe NSGconducted by th#ATDC to calculate thaet social benefitsthat

have beerandcan be utilized byhe local communityn the context ocommunity developmer(or CD).

Some studieBlSGcan be seeim Tablel.

\%

Evaluation method of EIA studies.

a. Appearanceg(i) Doesall the pageseadwell? (ii) Does the imagandthe mapclearlyandaccurately?

b. Format (i) Does technicaguidelinesbe followed carefullyii) Doesthe terms of referendd OR)
followed carefully?

C. Materiat (i) Doesthe material presentegasonable®i) Is therea contradictiorbetweenone part and
the other7iii) Are the dataandinformationthat are used quitgood andfresh?(iv) Are therevisible
things thatwant tobe coveredVv) Are all potentialimpactshave beendentified.? ¥i) Does limitsthe
potential impact igilled carefully?

If one of the items above are not met, then thdysttan be considered incomplete and must be
repaired. The conclusion of evaluation must staltetier or not the project is environmentally
feasible.

d. Quickly understand theontent of the study(i) Readthe summaryo get acomprehensive overview of
the proposed projectparticularly about the state ahe environmenpotentialimpactsand proposed
efforts to minimize the impact (i) Readthe documentyuickly to get afirst impressionand overview
of thestructure ands contents
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Basic concept of CSR in the context of regional developiment
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Figure 9. Basic Concept of CSR and CD in the context of regional development
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Figure 10. The series of Strategic Environmental Assessment, PT Freeport Indonesia (PT FI)

Table 4. Net Social Benefit (NSG) Mining Company in Indonesia 1999-2002

Companies Location (]D; lsjglion} L Year
1. PT. Inco(Nickel) Soroako, Luwu regency , South Sulawesi 7.15 0.0128 1989
Province
2. PT. Antam (Nickel) Gebe Island. Halmahera regency, Maluku 496 0.0459 1990
province
3.PT. Antam (Nickel) Pomalaa. Kolakaregency, Southeast Sulawesi 446 0.0421 1990
4 PT. Freeport Fakfak Regency, Papua Province 19 86 0.0083 1990
(Copper-Gold)
5. PT. Semen Padang Indarung. Padang, West Sumatera Province 299 0.1757 1991
6. PT. Polowijo Gosari Gresik Regency, East Java Province 13.29 06162 1996
(Dolomite Fertilizer)
7.PT. Antam(Emas) Pongkor Bogorregency. West Java 436 1996
8. PT. Bukit Asam Coal Production Unit of Tanjung Enim 71.23 0.0431 1999
Mine 41.09 0.0322 1998
3920 0.0322 1991
5.00 0.0794 1989
9 PT. Antam (Cilacap Iron | Cilacap 353 0.01736 1999
Sand) 491 0.02245 2002
(2005
closed)

Source: Mineral Technology Development Center (M)DC

e. Comparingstudieswith TOR andtechnicalguidelines (i) Get TOR; Technicalguidelinesissuedby the
departmenbr other entity(or EnvironmentaDecreg; (i) Comparewith TOR studiesand technical
guidelines (iii) Indicatewhich TOR or technicalguidelinesare not met(iv) Createa brief description
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of the deficienciesanddepending orthe review The studymay need tobe returnedo the proponenfor
improvement

f. Assessmenprojectdescription (i) Projectdescriptionmust be cleaanddetailedenoughso thatofficers
can estimatémpactevaluationactivitieson the environmen(ii) Evaluation ofmanyofficers experience
determinesits ability to estimate the impadhat may occur, (iii) Whenthe reporteddescriptionsare
incomplete.then the proponenshouldbe askedo add an explanation(iv) A list of the relationship
betweenenvironmentalactivities for each type ofproject can bevery helpful in evaluatingstudies
quickly andaccurately

g. The purpose ogpresentingaseline
In the evaluationphase othe studythe baselin@ssessmentas notintendedto examinecarefully about
the environmental datpresentedbut only to get a quickoverview of the initial stateas a comparison
with a statehat can be causdxy the projectactivities

h. Assessment ofvhetherthe studycan be justifiedscientifically. (i) The work isneeded to see whether
There areenoughgood datato draw conclusions is it initiator draw conclusions correctly(ii) To
conductsuch examinationgeed toassesavhether themethodof data collectionis correct including
equipmentusedfor samplingand analysisprocedures examinewhether therestrictionsstudy broad
enough tacover allpotential impactsassess whethéne datahat is used quitéeshnot expired

i. If it turns outthe dateguality is doubtful then thestudyshouldbe returnedo the proponent
Identification of changes inenvironmental qualitydue tothe projectactivity: (i) the proponent has
mentioned the possibility athanges irenvironmental qualityThe officerresponsible fothe evaluation
of whethertheinitiator presentatiormakes sens& he approachhatcanbe usedare Review thePEl (if
available);Review thePEI with other similarprojects Assessother similarreferencesEstablisha list
of similar project impactdased orthe reference Comparethis list with the presentation dhe study;
(i) Whenever it appeasslot of shortcomingsthe studiesmustbe returnedo the proponent

J. Identificationand assessment ohpact (i) In evaluatingthe study the attentiorshould befocused on
the following three things Identify what will happen tathe environmenby the projectactivity; How
large isthe effect of the impactsWhat actionis thoughtto minimize the impacton the environmen((ii)
Assessment of theagnitude ofthe impactis doneas follows Compare withthe existing ruleGR,
Decreeor other standardg Consultwith other agenciesCheck if there arespecific things(protected
areasprotected specie®tc.);Checkwhether the project isonsistenwith the policiesand objectives of
the generagjovernmentAssess thenethodsused bythe proponento identify andassess the impact

k. Assessmenbf alternatives andffort to minimizeimpact (i) The proponenshould be appropriately
mentionthe effort that will be usetb minimize the impact (ii) A vaguestatementsuch as "Project
proponentwill make everyeffort to minimize the impactas well as possible Shouldnot beaccepted
by the officer evaluation (iii) Several attempts tminimize the impact Moving the location Adding
equipmentto reduce pollutants level€€ompensatiorto theinjured partite (iv) In this casethe workis
moreart Evaluationofficer mustunderstandhe local situation well.

I. The final report othe evaluatiorofficer.
Evaluationofficer mustmakeareportto EIAscommissionon the finaloutcomeof theirevaluationthat
among other things should mentidi) Variousconsideration for conclusions givemoth for studiesthat
are considereeénvironmentally feasibl®r not feasible (ii) The impactthat may still be therg even
though the entireffort has beemadeto minimize them

m. Law No. 32 of 2009.
Everyone hagqual right tohavea goodenvironmentand healthyliving. Every person is obliged to
preserve the function ofthe environment and prevernd mitigate pollution and environmental
destruction Any unlawful actsuch agollution and/ordestruction of the environmetitat cause harro
others or the environmentrequire theperson in charge othe businessand/or activity to pay
compensatiomnd/orperformcertain acts

n. Minimum quality of evaluationofficer.
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Minimum quality thatrequiredfor personnekevaluationstudyare: {) Knowledge ofEIAS regulations
Law No. 32 of 2009 and its implementationregulatiors: Decisions of Environmental Minister
Decisions of the Technical Minister Decisions/regional regulationgii) Knowledge of technical
guidelines (iii) Knowledge ofregulations orElAs from other countries(iv) Have referenceand good
books (V) Basic knowledge o$tatistics (vi) A basic knowledge oénvironmental science

0. Some consultants error(i) Thickness of the reporis considereda perfect Too much for reviews
Elusive essenceRequires a lot oknergy time and cost (i) Working with musclenot brains Citing
EIAs Output without a good adjustment Not referring to theexisting rules Lazy to calculate
Subjective consideration (iii) Report of origin so. print errors that interfere withunderstanding
Picture/mags not legible (iv) Coveringa negativémpact

p. Technical Guidelinesfor preparationof Environmentalimpact Assessmern(EIAS) for the General
Mining Activities is clarified in Annex IV of Energy and Mineral ResourceBecree No.
1453K/29/MEM/ 2000 that mainly includes (iYechnical guidelines fothe preparation oferms of
referenceElAs of General Miningactivity, (ii) Technical guidelines fahe preparation ojeneral mining
ElAs activity, (iii) Technical guidelines fothe preparation oRPL for general miningactivity, (iv)
TechnicalGuidelines forPreparation ofJKL (effort of environmental treatment/managemeanty UPL
(effort of environmental monitoring) fogeneral mining, (v) Technicabuidelines forAnnual Planof
RTKL (annual plan ofenvironmental managemenéhd RTPL (annual plan of environmental
monitoring).

Environmental statusin the mining industry

a. Environmental aspects include EIA, RKL, RPL, reclamation and rehabilitation community
developmentsocialprogramsn line with thenationalstandards

b. Mining generallyis a way open and alluvial mining in remote areasvith conventionalstandard
techniquesbutlocal sociaffactorsneed to be studiemhdadaptedn managemendtrategies

C. In mining operationsthe companygenerally has beetarrying outaspects othe environment to meet
standardsand governmentregulationseveninternational standardsnd acceptedby the local parties
Although for somemines especiallysmallscalemines such asindustrial mineral mining category,
there are who do ngiay attention t@nvironmental issues

d. Controlling pollution has beerusingadvancedechnologiesincluding its equipmenin the processing
of gold, a smelteland aprocessing plant

e. In relation to thesocioeconomicenvironment somecompaniesuch asPT. Freeportand PT. KPC
has takera partnershipf business/economiaegith the local community

f. Rehabilitation ofpostimining areahas beercarried outand productivelyrevegetatiorby productive
plantshas been attemptdry PT. Antam PT.BA, PT.INCO, PT.KPC, PT.Freeportandothers.For
soil with special conditionsloesrequireresearch and experimentation
Renewable resourceBave been triedn post-mining landscapesuch aswood for paper pulp,
agriculture fisheries,even tourisnprojects

g. Faced major problems in terms of post-mining land small-scale land old mines post, which
requires the attention from the local governmenth®ysupport that integrated with economic
development planning and supported with by the strguin the future

Cases of mining environment

Some cases the results of the environmental coettiaits can be shown as follows:

a. Environmental control in PT. Koba Tin Banka.

Activity: the properties of post-mining regions;cl@mation activities: leveling, improving soil

physical properties, improving soil chemical prdjgy; revegetation, maintenance. Environmental

costis US $ 224,635.- per hectare (1990).

b. Bauxite mined landrevegetationPT. Antan cost ofIDR 2 million per hectarewhich consistsof

site preparatiomctivities equipmentandfacility of preparationseedingrevegetationfertilization (1992).
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C. Environmental controPT.BA (1992.

Including surfacewater (with a settling pond, dust (with watering wates), soil disturbancewith land
restoratiorandreplanting(3-5% of the cost ofproductior).

d. Environmental managemeat PT.INCO. (Soesanto, 1991).

Including erosionproblemsin mining areaswith revegetationdust emissionsat the processing plantby
installingdusthandling equipmet and scio-economiccommunity(Communitydevelopment

e. Planning monitoring and environmental managemeat PT. Freeport (Marsh, 1991)Including
long termenvironmentaimonitoring program meteorological and hydrologicatations glacier monitoring
biology, water quality,sedimentransport,aquatichiology, mapping,air quality, laboratory,environmenal
management

f. Environmental monitoringf PT.Kelian.

Including cyanidesupervision, tailingslams the tailings damcyanidepropertieq0.1-1ppm), samplingand
analysis oftailings dams dischargefrom the tailingsdam, polishing pond dischargeinto the Kelianriver
(0.1 ppmeven25-50timeslower thanthis limit).

g. Community development has been carrigdasnong others: the development of economy,
human resources, housing and public infrastructerg. roads, bridges, water supply, sanitation,
latrines), places of worship, art and culture/conso
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Table5. Resume case status and general mining environment

3 Reclamaticn/ -ehahilitation.

Dewnstrean-upstream Aspects of Problems Mining Activity
Environment
I. Pre<mine 1 Very many small mines,
1EIA 2 Compliance wih the prosisions of
2EEL L.
IRPL
ILCD Moaphysical tecaniques:
(Pactnership):
a. The economicpopulist
b, Marpower.
c. Facilities ¢ mfrastrueturs
d. Worship, art, cultures
I Cm poing miring l and2 Prevention, tackling of AL Adiviby:
1 Acidiz watar (mine]. wade des-mying and polhring emvirrment 1. Alluvial mine
2Dus 3 Planfing, fishesies tourism, ete. 2.0pen pit mine

3 Under gmamd mine
4, Processing / transpoit
B. Case:
1 FT. Koba Tiai Banka). (mining
acid wacer)
2 PT. BA (Reclamacion)
3 P1. Kelian Kaltim (CM)
A PFT. [MNCO (dust)
5 PT Freesor (tailmngs)

IV, Closure (R eclamat ion & post
mining (RFM )

1. 3 principles of RPM:

a. Environmen:: swate = quality,
conservation, land, stabulity o fland,
T2COVET Y.

k. Safety ard healih: safe condition.
. Conservation, accu-ate dataof

rezicual

2 Follow—u:x plan of RPM.

a. Part of the Feasibility Stady

k. Loadng: material / tas 2

- Term 5 years {Land use planning,
enviconmental ooder, cost).

mineml ; chat & 20t mine/ processed!

=Inchudes condition and f cilities of
mgicnal environment inc uding cos:.

A Minister of Erecgyand Mineral

ResourcasDecree No. 121 171995

1. Corcarted effortsimplamentiag

treatment and monitormg of

environmwnt sceondiag to coatroling

and cevelopment ofexvimonment

YO RO,

2, Obligations of mirvin g encerprisers

Terms:

-Inplencr tatioa of the b miater
decrees,

~Cos: & Facilities

= Eduecation aad training for
environmertal officers

-Head of Mining Techn ijue.

- Envimamental Teatmen: plan,

- Enviroamental monioring plan.

B. Reclamation guarantee:
1 Depoasit/ Bank Guacaniea,
Insuance” Acoadited reserves)
2. Arangerment of land.
Reve petation, preventingacid watar
mineg civil wark

V. Post- mining closure

A, Plannirgof ervimemental treatme:t
: plan pfland al lotment;
sechnology / methodaloey of env,
freatmen, enviromnme |
ana garnent scheduler
impe lementation. reclamaion sape,
area ofreclaimed land plants type,
astimated cos.

B. Planning of emvinonmental
MoAiboring: eny . parameters
it et monitoeing Tneacior,
incidence of monilonng, sdinated
coost,

1. PT. Lusang Mining, Bengkulu
2 Bauxite PT. Andam.

3 Tin Simgkep (PT. Timahi

4 lron sand Cilacap(P T, Antam)

VLISO: 9031-2000 (Enviremmental
quality standard) and 14001: 1990

{ Envirconrmental Monagsment Svstemi

T-ade eompetition standard

Source: Ministry of Energy and Mineral Resourcé&f)®
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Environmental Economic

a.

b.

>

>

>

Developing amodel ofthe environmenis notonly a burdenbut alsoasone of theeconomy business
sector such aghe utilization purification ofwaste reclamationbusinesgo further developmeninto
productive land

Developmenshouldbe implementeth a sustainable arehvironmentally sound

The pattern ofinvestmentof environmentally soundn terms of application investmentmust be
equippedwith requirement of environmental studi@lAs andso or).

Adapting ofunderstandinghat the environment is also a production factobedides the other
production factors such as labor, capital, materiaformation and the like. In this case on the
basis of the principle of "the polluter pay prinieify despite the environment in economic is
externalities (as in outside factors of economicudation): Y =f (K, L, R, I, E, ..., T); in this
case: Y = output (GDP); K = kapital; L = labor; Rnatural resources; | = information; E =
environment; T = technology.

Increasing the gross national product should bedrighan the gross national pollution. Thus
the carrying economic capacity is higher than tkteraalities pressure. GNP =C + 1+ X -M +
net income from abroad; in this case: | = investimén= consumption; X = exports; M =
imports.

- The Relation between production functions andagament in controlling production can be seen
in Figure 11.

PRODUCTION FUNCTION as Transformation Process

OUTPUT=f (INPUTFACTORS)

LI—‘ TECHMNOLOGY

INFRASTRUCTURE

ENVIRONMENT
INFORMATION

RESOURCES

—® a0k
- L_p CAPITAL
Transformation Process:
- Industry Process
- Administration Process
1 1
Fasourcas - Project Unilization
Managemeant - Manapamant management (national
& local interest)

Figure 11. Environmental cost asinherent in the mining production cost

Special problems associated with the Ministry of Energy and Mineral Resources (MEMR)
(Table 6).

a.

Utilization of natural resourcem protected areag carried outthrough an approacthat is most
beneficial for the statby comparing theeconomic,technological and as a result oflamage tahe
environment

In seeking mining has beencarried outcalculationsboth aspects ofeasibility, engineeringand
environmentatechno-economid=rom theenvironmental aspetitas calculatethe environmentatosts
including reclamationguaranteesbut taking into account thenvironmental costspecificallyneeds to
be worked oumore in-deptiresearch and study
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C.

i 0]

MEMR hasa roleto implementthe agenddhatincludes5 sectors energy mining, housing tourism
andforestry.

Solvingenvironmentaproblemsneed to begreement amongjstrictsandacrosshe district.

MEMR doesnotinventorytheenvironmentaproblemsbecause of limiteflindsandtechnology

MEMR has compiled a substance related to: (i) Eeé@rical guidelines of preparation the EIA
for mining and energy; (ii) Technical guidelines@ssment of EIA documents for mining and
energy; (iii) The procedure for the revision of B on mining activities change and energy;
(iv) The format of reports and monitoring the impkntation of environmental management of
mining and energy activities; (v) Guidelines ofesssment for consultant capable to making up
environmental impact studies on mining and enefgy;Statement of the company in the field
of environmental performance for companies engagetie mining and energy sectors; (vii)
The environmental management system of mining aredgy sectors; (viii) Guidelines for
environmental performance assessment in order &dathe mining environment and energy;
(ix) Raw wastewater quality for mining and ener@ii) The criteria for the spatial aspects of
mining and energy.

Table 6. Example matrix of the Agenda XXI of the General Miningin Indonesia

Overview of Implementation of Environmental Protection and Natural Resour ces Sustainability In

General Mining Sector - In Order Agenda XXI

No. | Implementation General Mining subsector
activities
Environmental — LawNo. 4/2009. Govemment Regulations No. 22. 23,55 and 78/2010. Mimstenal
1. protection and natural Decrees : No. PE 1211/1293 (Prevention and tackling of envirormental destroying and
Iesources pollution), No 1236 / 1996 (Arrangement of EIA), No. 389/1993 PE (Arrangement of
a. Regulation UEL / UPL), No. 103/1994 PE (Supervision of REL / EPL), No.01 /P /1991
b. Policy (Mercury), No. 2535/1993 { Mine Inspection). Director General Decree MNo. 336/1086
c. Comectional (Jarek). No. 693/1996 (Technical gunideline of erosion), 1245/1993 (Implementation of
d. Guidance and zafety and health ), No. 1247/1993 (Appomtment Lakins Mine).
training — Utilization ofnaturalresources spanngly and optimalmine for the welfare ofthe
e. Fesearchand people and Environment fimetion.
development — Implemented by operators/ concessionaire / mining contractors’ coal mining

contractor’ mining licence holder /artiszanalmininglicence holder to post-mining.
— Technical guideline of ex-mine reclamation, erosion control, tailings pond; post-
inspection training mining, environmental managers, implementers RKL / RPL.
— Eeclamation of postmining, gas burming of coal bnquette, allotment ofland mines,
structural transformation of post-mining.

Theresults thathave — Increasingthe mnedland thathasbeenreclammed, environmental awareness,

2 been achieved cooperation with the Office of Surface Mining USA in the management of

envirommentalimpacts.

3 Challenges, constramts | — Demands and increased public awareness and eriticism; increasingly stringent
and opporturities mtemational environmental requirements; many small-scale mining,
a.challenges Lack of goverment officials and corporate experience, inadequate envirommertal
b. constraints treatment; perfonmance standards have notunited KL activities; not true companies
c. opportunities perception on the importance of environment; limited funds.

— Thense in foreign investors with experence on environment; Govermment's strong
commitment in mining environment insight ful.

4 Policy and objectives of | — Utilization of mineral resources with preserving the fumction of environment;
environmental development in the supply of mineral raw matenals, employment, foreign exchange,
protection ntegratedregional development.

— Coordmation, illegal mining (PETT), fnendly environment, multiple land use;
professional; offshore, standards, mfrastructure.

— Map of forestland use agreement, overlappmg, illegal mimng (PETI), locationof
artisanal mining, mine reclamation, legislation.

Source: Ministry of Energy and Mineral Resour@x)0.
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Challenges

Several challenging matters that are necessardycome, among others, are:

a. Regulatorysystemin Indonesiaactually has beepretty good but theimplementatiorand monitoring
mechanismstill needmaturation

b. Requiredmoreintensiveeffort andextensivethat mining companieg¢Figure 12)haveandcontinue to
strive to implementregulations orenvironmental standara@dthe role ofeffort in thefield of socio-
economicenvironmenintegratedwith mining activities

c. As far asprogramsandenvironmental planningnto the affairsbetween the governmernndustryand
governments well aghe local communitythe pollution contro reclamationandrehabilitationneeds
to be integrateavith economicandhuman resource developmemeasto reach the condition that the
carrying capacity of the nature should be overmpibygulation pressure (Figure 13).
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Figure 12. Main Mining L ocationsin Indonesia
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Figure 13. Carrying capacity of the nature versus population pressure over time
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a. Governmentndindustrymustwork togetheiin training researchexpertise knowledgeandhigh-tech

equipmentin the field of environment Transfer of knowledgend information with the developed
countriesneeds to be dormntinuously

Sustainabledevelopmentat local, nationaland globalneeds to be donand donatedby the mining
industry under the basic concept of natural resource dpwedot system (Figures 14 and 15).
The mining sectors ableto contributeto the development opoor areato develophuman resources
and to develophe economyndfuture generations.

Instrumental Value
Value Praxis

i
SUBJECT: OBJECT: Method:
— Super Physical Environment:
Structure Preservation /| *Increase the efficiency of the process. *
— Govemment Protectionof | Substiution/recyclmg. * Development of 2 Na
Thr Ervi tgg TStEtreamment technology * Development of tio
o - Infra . VIOMMEMAL o ironmental standardization. * Ecolabel Bett na
Existng @  Structure/poli function Development. * Control of envirenmental | CELET 1
Environ- tical pollution. * Increased strzm imported products Enviro o
ment organizations that are not environmentzlly sound. * nment B
organization Development of regulations / legislation, law al
— Substructure El_lfGI’CEmE[lT. .
Socisty Nonphysical environment:
i * Community development | human resouree.
* Crvilizmg environmentzl quality
environmental awareness. * Job creztion
busmess. * Environmentz] protection
Environmental functionzlity attention.
*Movement nationz] discipline
T
Opportunity Challenges
*masterv of science and *Environmental * IS0 14000
R *Accreditation of goods and services
E p ¥ * g : T .
tectmologs R * Market *Humean rights-mebility * Democratizing
x
Globalization of Free
Trade/Investment

Figure 14. Environment and globalization

Cooperation between thegovernment mining industry and the local community(Indonesian
incorporated)n the controlof environmenteeds to be strengthenaith good planningtechnology
andresourcananagement thatan definitelyanswercorrectlyto solvingenvironmental problems
Population(zeropopulationgrowth) of 220 million people(2005) t0290 million people(2030)which
requires250 million hectaref landwith 193 million hectaresf land availableandless of57 million
ha Family planningneeds to be carried catta rate 0% to 1.3% and finally down t@%.

The opportunity of utilizingextensiveExclusive EconomicZone of about2 million hectares tdb
million hectares(Figure 16) most likely to be encouraged throughsterang the advanced
technology and high capital intensive investment.

Greenhousegasesby the increasingaddition of CO2 to the atmospheréFigure 17) needs to be
overcome in lieu with the global guideline (UNFCCC)
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Development System of Natural Resources (NR)
DSNR = F (GSS, S5PK, IS5, 55CP, 5TS5, RS5)

Government

- Inventory Subsysiem (GSS) - Wisdom o
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_Feasibility Study D N s .
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_Pr 3 -
ooeee  Climate

- Distribution - Stability
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Science and » ) - Faclities’ infrastructure

Technol ! i

o National |4 R egional Subsystem/
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R&D (STSS) REDRES : :
- Sociceconomic (KK, Growth
- Socio-cultural (KS)
-R &_I? . - Anthropology (Tastes TK)
-Decision making and - Political / strategy
problem solving International (Sijori, Silantek, Natuna, etc.)

-Improving the quality of  Subsystem (ISS) _ Between the Government
human resources

. d the privat
-Seize Technology and tue private

- Information

- Capital

- Trade

- Combating environment

Figure 15. Natural Resour ces Development System

MINERAL AND ENERGY RESOURCES DISTRIBUTION IN INDONESIA

PACIFIC OCEAN

SLoC Malaka

Radioactive Mineral Resources Oil and Gas Resources Geothermal Resourcas Chil R Non Metallic Mineral Resources Metallic Mineral Resources
e B Precious Stone
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Figure 16. Map of Exclusive Economic Zone of Indonesia
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Figure 17. Gas Components of Green House Effect

Source ; Sullivan, K,

CONCLUSION

Under the constitution, the development of mineeaburces is utilization efforts as one out of the
national resources used for the greatest welfarthefpeople. To that end, the development and
utilization of mineral resources should be fullycéised on the Act on the Management and
Protection of the Environment in the sense of ptalsand non-physical environment (economic
social and cultural). Furthermore, mineral resoudeselopment efforts should also follow the
global policy on the maintenance of the environmantong others, on the Agenda XXI in the field
of mining in line with the Kyoto Protocol (httpMvw.google search Kyoto Protocol, 1997),
namely utilization of national mineral resourceghwatural resources preservation as the function
of environment; development in the supply of mihexa raw materials, employment, foreign
exchange, integrated regional development, codidma illegal mining (PETI) supervision,
familiarity of environment, multiple land use, peesional, offshore, standards, infrastructured lan
classification, map overlapping, artisanal locatioine reclamation, legislation regarding with the
laws, policies and practices as well as guidame@ihg research and development. Various future
challenges to be faced may include, among othersingn supervision and human resource
development within the region, Indonesia incorpealagreenhouse gas, globalization, the use of the
EEZ. As far as possible, Indonesia has followed ititernational policy in the environmental
management and protection in accordance with th@emmentation laws and regulations. It is
expected that the efforts of overcoming the envirental problems in the developing countries
could be supported by the developed countries enfthhms of advanced technology as well as
fundings in the purpose of capacity building. Bemgare that the prevention of environmental
problems is not only as a burden but all in albaas opportunity as well as a profit business.
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