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THE REGENT OF MERAUKE REGENCY

DECISION LETTER OF THE REGENT OF MERAUKE REGENCY

NUMBER 88 OF 2009

CONCERNING

THE LIVING ENVIRONMENTAL FEASIBILITY OF THE CONSTRUWCTION OF
PLANTATION AND OIL PALM PROCESSING PLANT BY PT BIONTI AGRINDO

IN ULILIN DISTRICT

MERAUKE REGENCY, PAPUA PROVINCE

THE REGENT OF MERAUKE REGENCY

Considering

C.

. a. that the Construction activignpof oil palm business and

supporting facility by PT Bio inti Agrindo in Ulili district of
Merauke regency, Papua province, constitutes aivitgict
required to be equipped with Analytical Study orvihg
environmental impact (AMDAL)

that Living environmental Impact analysis (ANDALDiving
environmental Management Plan (RKL) and Monitoritign
on Oil palm industry along with its supporting fie@s by PT
Bio inti Agrindo in Ulilin district of Merauke regey, Papua
province is one section of Analytical Study on hgi
environmental impact (AMDAL) obtaining the Decisiam
Living environmental feasibility based on the assssnt
results of regional AMDAL Assessing Commission of
Merauke Regency

that for such purposes in letter a and letter lvabib needs to

stipulate a Decision of the Regent of Merauke regen



In view of

1.

Law number 12 of 1969 concerning #ormation of Irian
Barat Autonomic Province and Autonomic Regencies in
Irian Barat province (State gazette of 1969 numédbeér
Supplement to State gazette number 2907)

Law number 5 of 1984 concerning Industry (Sgdeette

of 1984 number 22, Supplement to State gazette aumb
3274)

Law number 5 of 1990 concerning ConservatiorBiaf
natural resources and their ecosystem (State gazet©990
number 49, Supplement to State gazette number 3419)
Law number 23 of 1997 concerning Living envirantal
management (State gazette of 1997 number 68, Suppte
to State gazette number 3699)

Law number 21 of 2001 concerning Special Autoypdor
Papua province (State gazette of 2001 number 135,
Supplement to State gazette number 4151)

Law number 18 of 2004 concerning Plantation téSta
gazette of 2004 number 85, Supplement to Statettgaze
number 4411)

Law number 32 of 2004 concerning Regional gowemt
(State gazette of 2004 number 125, Supplement dte St
gazette number 4437) as amended lastly by Law nufiribe
of 2008 (State gazette of 2008 number 59, Suppleteen
State gazette number 4844)

Law number 26 of 2007 concerning Spatial Agement
(State gazette of 2007 number 68, Supplement tte Sta
gazette number 4725)

9. Governmental Regulation number 27 of 1999 concgrnin

Analysis on Living environmental Impact (State gézeof
1999 number 59, Supplement to State gazette nuBd3&)



To Stipulate:
FIRSTLY

SECONDLY

10.Governmental Regulation number 38 of 2007 concegriive

Division of Governmental affairs between the Gowveent,
Regional government of province, and Regional gavent of
Regency/city (State gazette of 2007 number 82, [Bupmnt to
State gazette number 4737)

11.Regulation of the State Minister of Living Enviroant

number 11 of 2006 concerning Types of Business cand/
activity plan required to be equipped with Analysis Living

environmental Impact

DECIDES:

The Living environmental feasibility the Construction of

Plantation and Oil palm processing plant by PT IBioAgrindo

in Ulilin district of Merauke regency, Papua prosén

The business activity of Oil Palm Pktran by PT Bio Inti

Agrindo in Ulilin district of Merauke regency, Papprovince

covers:

a.

Carry out the Activity of Oil Palm Plantation buess

permit on an area of 39.800 ha

The construction activity of Oil Palm industry aris

supporting facilities covers:

1. Pre-construction phase (Preparation phase)
Covers certification and consulting study activity
(Licensing process) in which at this phase there
does not occur yet an interaction between the
activity plan of oil palm plantation and the physic

chemical and biological components



2. Construction phase (Investment phase from Year 0

to Year 4)

a) Land preparation

b) Planting

C) The nursery of TBM 1 to TBM 3

d) The construction of road, bridges and
water channel

e) The recruitment of manpower

f) The procurement of facilities and
infrastructure such as : housing buildings
and company buildings, the procurement
of vehicles and heavy equipment, office
inventory and housing, water facility and
infrastructure, power plant and workshop
equipment

Q) The construction of oil palm processing
plant and IPAL

3. Post-construction / Operational Phase (Exploitation

phase starting from year 4 to year 25)

a)
b)

c)
d)

e)

f)

The nursery of producing plants

The maintenance of faciliies and

infrastructure

Production (TBS harvesting)

Marketing of product

Transportation of product to oil palm

processing plant

Recruitment of manpower and people

nurturing



THIRDLY

PT Bio Inti Agrindo in Ulilin district in running its activity is

obliged to meet and comply with those requiremastollows:

1.

Complying with any statutory regulation, requirerseand
policies of the Central Government, Papua provincia
government and Merauke regency government as well a
related sectors that pertain to living environment
Coordinating with related instances within Merauke
regency government at each phase conducted inrpenip
the living environmental management

Implementing the community development program
according to the potential, aspiration and requéetmof
community as well as the mutual agreement with lloca
community the implementation of which to be cooeded
with Merauke regency government

Doing the socialization to the surrounding commyrat
activity site especially at each phase of actithipugh the
forums of local community

Prioritizing the employment of local manpower actng

to the criteria required at all levels of jobs

Having, implementing and evaluating periodically an
emergency response system to ward off any leakage,
pollution and or damage to living environment

Carrying out all of the requirements both set fdrththis
decision and in the documents of Living environraént
management plan (RKL) and Living environment
Monitoring plan (RPL)

Reporting the results of living environmental magrmgnt
and living environment monitoring implementation
activities to the Ministry of Living environmenthe center

of regional Living environmental management of Susi,

the Moluccas and Papua, BAPEDALDA of Papua province



and the Mining and Energy Environmental Impact
Controlling Service of Merauke regency once in eéch
(six) months effective since the stipulation dafetlus

decision

FOURTHLY : Licensing instances are obliged to im&wall requirements and
obligations both those written in this decision aimd Living
environmental management plan (RKL) and Living emwment
Monitoring plan (RPL) as requirements in the pertitconduct
the Construction of Oil Palm Plantation and its [Suting
facilities by PT Bio Inti Agrindo in Ulilin distrit of Merauke

regency, Papua province

FIFTHLY : Should in the future there occur any eowimental impact beyond
such plan included in the Living environmental Irapanalysis
(ANDAL), Living environmental Management Plan (RKLand
Living environment Monitoring plan (RPL), it shdde fully borne
by the initiator who shall be obliged to reportinimediately to
such instances as referred to in Dictum THIRDLY bem 8
(eight) and the related instances to take requsettlement

measures

SIXTHLY If it is done any expansion, relocationddor change to such
activity plan as included in the Living environmahtimpact
analysis (ANDAL), Living environmental Managementarf®
(RKL), then the initiator is obliged to prepare awnAnalytical
Study on Living environmental impact (AMDAL)

SEVENTHLY : Any negligence and/or deviation committbeyond this decision

shall be subject to a sanction pursuant to theegige regulation

EIGHTHLY This decision shall become in effectitsstipulation date.



Stipulated in Jakarta
On April 22, 2009
REGENT OF MERAUKE REGENCY

STAMPED / SIGNED

Drs. JOHANES GLUBA GEBZE

For a true copy to the original
For REGIONAL SECRETARY OF MERAUKE REGENCY
HEAD OF LEGAL SECTION

Signed and stamped

S.M. SILUBUN, SH
NURTURER

NIP.

Copies of this decision are sent to:
1. Minister of Home affairs of the Republic of Indorees Jakarta
Minister of Forestry of the Republic of IndonesiaJakarta
State Minister of Living environment of the Repuldf Indonesia in Jakarta
Head of Capital Investment Coordinating body inattk
Governor of Papua Province in Jayapura
Head of BAWASDA of Papua Province in Jayapura

N o o bk~ 0D

Head of the center of regional Living environmemt@nagement of Sulawesi,
the Moluccas and Papua in Makassar
8. Head of BAPEDALDA of Papua Province in Jayapura



10.
11.
12.
13.

14.
15.
16.
17.

Chairperson of DPRD of Merauke regency

The assistants to regional secretary of Meraukeneg

Head of BAWASDA of Merauke regency

Head of BAPPEDA of Merauke regency

Head of the Mining and Energy Environmental Impaehtrolling Service of
Merauke regency

Head of BPID of Merauke regency

Head of Forestry and Plantation service of Meraekency

Board of directors of PT Bio Inti Agrindo

Head of Ulilin district of Merauke regency
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FOREWORD

This Document of Main Report on the Analysis orvihg environmental impact
(ANDAL) on the Construction of Oil palm Plantati@nd Processing plant of PT Bio
Inti Agrindo was developed by a collaboration beswd>T Bio Inti Agrindo as initiator
and the developing consultant CV Bahana Papua Mamdi Bio Inti Agrindo has its
registered office at JI. Raya Mandala Gang Sosk28dMerauke, Papua Province with
Managing director Kim Nam Ku. CV Bahana Papua Mangvith Managing director
Irianto Awaludin, has its registered office at Raya Abepura 42 C Jayapura
administrative city, Papua province. Phone / F&67) 588869.

The study area of PT Bio Inti Agrindo of 39,900 tages is located in the forest group of
Sungai Bian, Merauke regency, Papua province. Teéa s a Site Permit for Oil Palm
Plantation purpose approved by the Regent of Meraukh Letter number 9 of 2007
dated January 16, 2007.

Based on the Minister of Living environment’'s decido. 17 of 2001 concerning Types
of Businesses or Activities required to be equippedh Analysis on Living
environmental impact, the Construction of Oil paRtantation and Processing plant
activity of PT Bio Inti Agrindo includes in thosactivities required to conduct the
Analytical Study on Living environmental impact (ADAL). The preparation of this
AMDAL for PT Bio Inti Agrindo referred to the Govemental Regulation number 27 of
1999 concerning Analysis on Living environmentalpaat and the Minister of living
environment’s decree no. 8 of 2006 concerning @wd on AMDAL preparation. The
preparation of AMDAL followed the Technical guidanon AMDAL preparation issued
by the Minister of Agriculture no. 25/Kpts/OT210/9%oncerning Technical guidance on
the preparation of Analysis on Environmental Imp@dDAL) for Business or activity
plan in Agricultural Scope.

13



As an outline, the contents of this ANDAL Main repoonsist of: (1) Introduction, (2)
Description of Activity Plan, (3) Living environmg&l Color, (4) Scope of study, (5)
Method of Study, (6) Estimation on Significant dntportant Impacts and (7) Evaluation
on Significant and Important Impacts.

It is our hope that this Main Report is capablegiwing a comprehensive picture on the
process and result of the Construction of Oil pBllantation and Processing plant of PT
Bio Inti Agrindo. Subsequently, this result of gyuwill be used as the basis in preparing
Living environmental Management Plan (RKL) and ihgy environment Monitoring
plan (RPL).

Merauke, April 2009
PT BIO INTI AGRINDO

Kim Nam Ku

Managing director
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INTRODUCTION

A. BACKGROUND

The development of agricultural sector, particylaplantation sub-sector being an
integral part of the National Development has mapyportunities in the context of
supporting the upgrading of non-oil and gas expeig encouraged by the government.
In respect of this, plantation sub-sector will kdegng moved to play an active role and
can increase its contribution in resolving variouetional problems, both economic
problem (increasing the national income and peit@gapcome) and social manpower
problem.

Among some leading export commodities in plantats&ctor are palm oil. This is
reasonable because the use of palm oil nhowadaygde enough (as materials for
cooking oil, butter, pharmaceutical, and cosmeticie marketing of which both
domestically and overseas is always open.

In the context of supporting the implementatiorthe government’s effort in supporting
the attempt to increase state’s foreign currenoyuph the trade in plantation sub-sector,
PT Bio Inti Agrindo conducts the construction of palm plantation in Ulilin district,
Merauke regency, Papua province.

For the construction of oil palm plantation, PT B Agrindo gets an area reserve (site
permit) of 39.900 ha. The construction plan of H® Bti Agrindo’s oil palm plantation
covers among others area blocking, land openingyvels as physical construction of
facilities and infrastructure to support seeds supp

To accommodate Fresh fruit bunches (TBS) prodadtiom oil palm plantation it will
be built an oil palm processing plant with instdlleapacity of 120 tons /TBS/hour
equipped with IPAL (Waste water treatment plantpked near to Bian river.

PT Bio Inti Agrindo has acquired a site permit &k palm plantation purpose through
the Decision Letter of the Regent of Merauke Nunthef 2007 dated January 16, 2007
concerning site permit for the purpose of PT Bit Agrindo’s oil palm plantation in

Ulilin district, Merauke regency.
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1. THE OBJECTIVE AND BENEFITS OF OIL PALM PLANTATI®
CONSTRUCTION

In general, the objective and benefits of Oil Palantation construction are as follows:

a. The objective of Oil Palm plantation construction

- To do soil and water conservation activity pautarly on critical land

- To upgrade land productivity through a sustaieabtilization of land

resources

- To improve the welfare of community around fi@ntation

b. The benefits of Oil Palm plantation construction

* Benefits for Initiator

To keep the continuity of the entire compargcenomic wheel

To fill-in the chance and expand the opportumityexporting oil
palm plantation produce

To participate in the development of agricultusattor in general

and plantation sub-sector in particular

* Benefits for Community

To expand employment opportunity and businéssice

To utilize nature resources by keep maintainimg sustainability
of said natural resources

To improve the accessibility of area originalgmote through the
development of road network, which stimulates thpgrading

intensity of local economy

* Benefits for Government

As government’s partner in the regional and matialevelopment
efforts

Giving a contribution in reducing unemploymenwdt i.e. by
providing employment opportunities, both technicand

managerial levels
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- Giving a contribution in increasing Region’s Omnigl Income
(PAD) through tax revenue and retributions
- Giving a contribution in increasing Gross Regiomxomestic

Product (PDRB) through investible surplus acquired

The construction activity of oil palm plantation éxpected to have an impact on the
environment, both positive and negative impactsré&tore, to minimize any important
negative impact it needs to do an in-depth enviremtad review so it can be prepared an
environmental management and monitoring plan in ¢batext of controlling any
possible emergence of negative impact and devejdpia positive impact. In respect of
this, PT Bio Inti Agrindo deems it necessary tanediately conduct the preparation of
Analytical Study on Living environmental impact (AML) which is preceded by the
activity of developing a Reference Framework (KA) Analysis on Environmental
Impact (ANDAL), ANDAL Main report, Environmental Meagement Plan, and
Environment Monitoring plan (RPL) according to thies currently applicable. As for
the technical aspect of Reference Framework (KAADAL preparation shall refer to
Minister of Agriculture’s Decree no. 25/Kpts/OT228/ concerning Technical guidance
on the preparation of Analysis on Environmental actp(ANDAL) for Business or
activity plan in Agricultural Scope and the Minist# living environment’s decree no. 8
of 2006 concerning Guidance on AMDAL preparation.

2 THE RELATED STATUTORY REGULATIONS

1. Law
(1) Law of the Republic of Indonesia (RI) number 51890 concerning
Conservation of Bio Natural Resources and its estesy
(2) Law of Rl number 5 of 1991 concerning Culturalgenevative items
(3) Law of Rl number 24 of 1992 concerning Spatialafigement
(4) Law of RI number 5 of 1994 concerning the Ratiima of UN
Convention on Bio-diversity

(5) Law of Rl number 2 of 1997 concerning Manpoweci&loSecurity

31



(6) Law of RI number 23 of 1997 concerning Living gommental
Management

(7) Law of RI number 22 of 1999 concerning Regiona/&ament

(8) Law of RI number 25 of 1999 concerning the FinahBialance between
the Central and regional Governments

(9) Law of RI number 41 of 1999 concerning Forestry

Governmental Regulation

(1) Regulation of the republic of Indonesia Governnment23 of 1970
concerning Irrigation

(2) Governmental Regulation No. 28 of 1985 concerniogest Protection

(3) Governmental Regulation No. 20 of 1990 concernirggé/Pollution
Control

(4) Governmental Regulation No. 32 of 1990 concernirggdeted Area
management

(5) Governmental Regulation No. 35 of 1990 concerniingR

(6) Governmental Regulation No. 44 of 1995 concerniegding

(7) Governmental Regulation No. 6 of 1995 concerniremPProtection

(8) Governmental Regulation No. 47 of 1997 concernimggNational Scope
Arrangement

(9) Governmental Regulation No. 27 of 1999 concerninglgsis on

Environmental Impact

(20) Governmental Regulation No. 41 of 1999 concerniirgP8llution
Control
(11) Governmental Regulation No. 85 of 1999, Amendment t

Governmental Regulation No.18 of 1999 concerningde@aous and Toxic
Waste management
(12) Governmental Regulation No. 7 of 1999 concerning th

preservation of Flora and Fauna species
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(13) Governmental Regulation No. 25 of 2000 concerning
Government’s Authority and Province’s authority as Autonomic
Region

(14) Governmental Regulation No. 150 of 2000 conceri@ogtrol on
Soil Damage for Biomass Production

(15) Governmental Regulation No. 4 of 2001 concerningt on the
damage and or Pollution to Living environment tteddites to forest and or
land fire

(16) Governmental Regulation No. 82 of 2001 concerningte
Quality control and Water Pollution control

Presidential Decree and Instruction

(1) Decree of the President of Rl No. 22 of 1990 comogr Environmental
Impact Control

(2) Decree of the President of RI No. 32 of 1990 comogr Protected Area
Management

(3) Instruction of the President of Rl No. 22 of 1998cerning Elimination
on the Obligation of having technical recommendaiio an application
for Capital investment approval

(4) Decree of the President of Rl No. 10 of 2000 comogr Environmental
Impact Control Agency (BAPEDAL)

4, Ministerial Decree and Instruction

(1)

(@)

The Minister of Agriculture’s Decree No. 54/Kpts/U#972 concerning
Trees in Protected Forest area
The Minister of Manpower’'s Decree No. SE.01/MEN/&@9¢oncerning

Ambient Air quality standard within Working envinorent
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3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

The Minister of Agriculture’s Decree N0.66 Kpts/Usf{978 concerning
Criteria of Protected Fauna according to Ordnanne Wild animal
protection of 1931

The Minister of Agriculture’s Decree No0.837 Kpts/Ur/1980
concerning Criteria and Procedure of Protecte@s$tatetermination

The Minister of Agriculture’s Decree N0.683 Kpts/8f1981 concerning
Criteria and Procedure of Production Forest deteaition

The Minister of Health’'s Decree No. 528/MENKES/PER/1982
concerning Soil water quality that pertains to Heal

The Minister of Industry’s Decree No. 148 of 19886ncerning the
Handling of Toxic and Dangerous Raw Materials frioustrial company
Decree of the State Minister of Demography and rigvienvironment
Number Kep 03/MENKLH/6/1987 concerning Procedundlee Handling
of Living environment Pollution and destruction ess

Decree of the State Minister of Demography and rigvienvironment
Number Kep 49/MENKLH/6/1987 concerning the Deteration of
Important Impact

Decree of the State Minister of Demography and rigvienvironment
Number Kep O02/MENKLH/6/1988  concerning Guidance ¢ime
determination of Environmental quality standard Aonbient Air within
Residential environment and Working environment

The Minister of Industry’s Decree No. 134 of 13&fhcerning Prevention
and Handling of Pollution due to Industrial busmestivity upon living
environment

Decree of the Minister of Home Affairs No. 48 of 89 concerning
Identities of Regional Flora and Fauna

The Minister of Forestry’ s Decree No. 485/Kptst889 concerning
Silvicultural System on the Management of Produrctdatural forest in
Indonesia

Decree of the Minister of Home Affairs No. 86 of9lBconcerning the

Procedure of Used Lubricant destruction and itestigion
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(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

Decree of the Minister of Health of Rl no. 416/MEN®/PER/IX/1990
concerning conditions and supervision on wateritual

Minister of Forestry’s Decree no. 301/Kpts-11/198dncerning Inventory
on Animals protected by Law and or their Parts @¢doe by Someone
Decree of the Minister of Health of Rl no. 453 98 concerning
Dangerous Toxic Materials

Decree of State Minister of Agrarian / head of BRMWnber 2 of 1993
concerning Requirements on the Granting of SitenRer

Decision of the Head of BAPEDAL no. Kep-056 of 198dncerning
Guidance on the size of Important Impact

Decision of the Head of BAPEDAL no. Kep-02/BAPEDAB/1995
concerning Document of B3 Waste

Minister of Living Environment’s decree Number
Kep.13/MENLH/11/1995 concerning Quality Standard hmobile
source’s emission

The Minister of Agriculture’s Decree No.25/Kpts/QT0/1/95 concerning
Technical guidance on the preparation of AMDAL lursiness or activity
plan in Agricultural Scope

Minister of Living Environment's decree Number Kep.
35/MENKLH/7/1995 concerning Clean River Program

Minister of Living Environment's decree Number Kep.
51/MENKLH/10/1995 concerning Quality standard afuiid waste for
Industrial activity

Decree of the State Minister of Demography and rigvienvironment
Number Kep XII/MENKLH/6/1995 concerning Guidance on
Environmental quality standard

The Minister of Forestry’ s Decree No. 464/Kptst895 concerning
Protected Forest Management

Minister of Living Environment's decree Number Kep.
48/MENLH/11/1996 concerning Quality standard of éoLevel

35



(28)

(29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

Minister of Living Environment's decree Number Kep.
50/MENLH/11/1996 concerning Quality standard of 8rdegree

SKB of the Minister of Health and the Minister ofculture no. 881 and
771 dated August 22, 1996 concerning the Detetimimaon Pesticide
residual limits in Agricultural produce

Decision of the Head of Bapedal no. Kep-105 of 13Sfhcerning
Guidance on the Monitoring of the implementation Erivironmental
management plan and Environment monitoring Plan

Decision of the Head of BAPEDAL no. Kep-299/11 &9% concerning
Technical guidance on Social Aspect Review in AMDgteparation
Decree of MenLH/head of Bapedal no. 17 of 1997 eamag Social
Aspect Review

Minister of Living Environment's decree Number Kep.
45/MENLH/11/1997 concerning Air Pollution Standandex

Decision of the Head of Bapedal no. Kep-124 of 13%®hcerning
Community’s Health Aspect

Decision of the Head of BAPEDAL no. Kep-299/11 &9% concerning
Procedure on the supervision of Dangerous and tométerial waste
management in regions

Decree of the Minister of Forestry and Plantatian 876/Kpts-11/1998
concerning Criteria on the Provision of Forest afea Oil palm
cultivation plantation

Decree of the Minister of Forestry and Plantatian #479/Kpts-11/1998
concerning Conservation Institution of Wild Floradafauna

Decree of the Minister of Forestry and Plantation 602/Kpts-11/1998 jo.
No. 622/Kpts-11/1999 concerning Analysis on Envineental impact,
Environmental management Effort and Environment itdoimg effort for
Forestry and Plantation Construction

Decree of the Minister of Forestry and Plantatian 692/Kpts-11/1998
concerning Amendment to Minister of Forestry’s @ecmo. 58/Kpts-

[1/1996 concerning Amendment to Minister of Agrituk’s decree no.
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(40)

(41)

(42)

(43)

(44)

(45)

(46)

(47)

(48)

(49)

(50)

54/Kpts/Um/2/1972 jo Minister of Forestry’'s Deerdo. 261/Kpts-
IVV/1990 concerning Trees in the Protected Foresd ar

Decree of the Minister of Forestry and Plantatian ©07/Kpts-11/1999
concerning Licensing of Plantation business

Regulation of State Minister of Agrarian / headNdztional Land affairs
Agency number 5 of 1999 dated June 24, 1999 coimgethe Settlement
on the issue of Custom Law traditional right

Decree of the Minister of Forestry and Plantatian A#28/Kpts-11/1999
concerning Maximum Width of Forest control and Maltagreement on
Forest area for Plantation cultivation

Decree of Men LH no. 2 of 2000 concerning Guidamceghe Assessment
of AMDAL document

Decision of the Head of Bapedal no. 08 of 2000 eaniag Community
Involvement and Information Openness in the Proadsgnalysis on
Living environmental Impact

Decision of the Head of Bapedal no. 09 of 2000 eomag Guidance on
the Preparation of Analysis on Living environmenitapact

Decree of Men LH no. 40 of 2000 concerning Guidaoeehe working
procedure of AMDAL assessment commission

Decree of Men LH no. 41 of 2000 concerning Guidamecéhe Formation
of Regency /City AMDAL assessment commission

Decree of Men LH no. 42 of 2000 concerning the Membip
Composition of Central Assessment commission andDAM technical
Team

Decree of the Minister of Living environment no. 472001 concerning
Types of business or activity required to be epetgp with Analysis on
Living environmental impact

Decree of Men LH no. 28 of 2003 concerning TecHnjeadance on the
Review of waste water utilization from Palm Oil udry in soil at Oil

palm plantations
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(51)

(52)

(53)

(54)

(55)

(56)

(57)

(58)

(59)

(60)

(61)

(62)

(63)

Decree of Men LH no. 29 of 2003 concerning GuidanoeLicensing

conditions and procedure of Oil palm industry’s teasater utilization in
soil at Oil palm plantations

Decree of Men LH no. 37 of 2003 concerning MethddAoalysis on

Surface water quality and Sampling of Surface water

Decree of Men LH no. 115/MENLH/2003 concerning Gunde on the
determination of water quality

Decree of Men LH no. 148 of 2004 concerning Guidama the formation
of Regional living environmental institutions

Decree of Men LH no. 197 of 2004 concerning the iMum service

standard of living environmental sector in Regeregion and city region

Decree of Men LH no. 45 of 2005 concerning Guidamtéhe preparation
of Implementation report on Living environmental magement
plan(RKL) and Living environment monitoring plan®R)

Decree of Men LH no. 03 of 2006 concerning Go te@éar Indonesia
Program

Decree of Men LH no. 06 of 2006 concerning the ddadization of

personnel’s and environmental institutions’ compeg

Decree of Men LH no. 07 of 2006 concerning the Measment procedure
on standard criteria of soil damage for Biomassipction

Decree of Men LH no. 08 of 2006 concerning guidamtéehe preparation
of Analytical Study on Living environmental impg@&MDAL)

Decree of Men LH no. 11 of 2006 concerning typesnwindatory-

AMDAL business

Decree of Men LH no. 01 of 2007 concerning guidancetechnical

review for the determination of water Class

Decree of Men LH no. 03 of 2007 concerning the gatly and storage
facility of B3 waste
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5.

Decisions and Circulars of Director generals

(1)

(2)

3)

Decision of the Director General of Forest Undartgkno. 564/Kpts/IV-
BPHH/1989 concerning Guidance on Indonesian Plgnsielected trees
felling down (TPTI)

Decision of the Director General of INTAG no. 71BJN-2/1995
concerning the Management of Protected area ard/&idn area
Decision of the Director General of Plantation 88/KB.110/SK//DJ-
BUN/05.95 concerning Technical guidance on Landnope without

burning for Plantation development

Regional decision / Governor’'s and Regent’'s Dxan

1)

(@)

3)

(4)

()

Decision of Regent of Merauke no. 9 of 2007 concgyrsite Permit for
the purpose of PT Bio Inti Agrindo’s Oil palm Platibn in Ulilin district,
Merauke regency

Decision of Regent of Merauke no. 52/1110 datedilApd, 2007
concerning the Granting of Plantation business p€twP) to PT Bio Inti
Agrindo

Decision of Regent of Merauke no. 522.1/1306 ddtéaly 8, 2007
concerning Recommendation on the Release of Fareatfor Plantation
cultivation

Decision of Governor of Papua no. 525.2/2904/SEled September 25,
2007 concerning Recommendation on the reservatibroil palm
plantation area of 39.900 Ha

Decision of Governor of Papua no. 525.1/2901/SEled September 25,
2007 concerning Recommendation on the releaseoakélsion Forest
area for the construction of Oil Palm Plantatiorthe name of PT Bio Inti

Agrindo
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3.

THE CONNECTION BETWEEN OIL PALM PLANTATION ACTINTY AND
ITS PROCESSING PLANT

As for the relation between oil palm plantationiatt of PT Bio Inti Agrindo and oil

palm processing plant are among others:

a)

b)

d)

The oil palm plantation activity is estimated dause important impacts both
positive impact and negative impact on physicalrulcal, biological, social
economic cultural environment, and community’s tiealhe activity is among
others land preparation, oil palm planting, etc

Oil palm plantation cultivation, i.e. by the opeg of secondary forest area into
an oil palm plantation area will also cause onshmoga in the form of protected
wild animals will be threatened to become extisotjt needs a serious handling
Liquid waste from oil palm treatment process nadgo degrade water quality,
which at last may cause an interference to the difeaquatic biota, so the
equilibrium of waters environment will be disturbed

Further impact in the form of water quality dedation due to the pollution by
liquid waste from oil palm treatment process wdlise community’s restlessness
which in the end shall create a social conflict

Any detrimental and quite complex issue mustabalyzed deeply in order to
reduce said issue up to minimum limit, as for aeydficial impact needs to be

kept and developed on continuous basis

THE OBJECTIVE AND BENEFITS OF ANDAL STUDY

1. THE OBJECTIVE OF ANDAL STUDY
The objective of ANDAL study on the constructiortigity of PT Bio Inti
Agrindo’s oil palm plantation in Merauke regencygpRa province, are
among others:

a. To present the construction activity of PT Bio IAgrindo’s oil

palm plantation since its commencement in the fiestr of activity
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To identify the construction activity of oil palnigmtation which is
potential to cause an impact on the environment

To identify various environmental components, gattrly those
going to suffer basic changes due to said consbruetctivity of

PT Bio Inti Agrindo’s oil palm plantation

To estimate any environmental important impact gam emerge
due to said construction activity of PT Bio Inti #gdo’s oil palm
plantation

To evaluate the environmental important impactdtigially as the
consequence of construction activity of PT Bio Igrindo’s oll

palm plantation

To provide alternative follow-up suggestions on éngironmental

management and monitoring

2. BENEFITS OF ANDAL STUDY

a. Benefits for the Government

As a material for decision making on the enviremtal feasibility
of PT Bio Inti Agrindo’s oil palm plantation consttion activity
plan

As a benchmark in the monitoring and evaluation the
implementation of environmental friendly  agricubir
development

As a material for territory building and develognt planning

To prevent any damage to other sources beyumnglantation area

b. Benefits for Initiator

As an input to prepare the technical design of tan8on activity
plan for PT Bio Inti Agrindo’s oil palm plantation
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- To show that initiator conducts the management ibfpalm
plantation which is environmental friendly and sbdriendly as
mandated in the development strategy launcheddgdlrernment
reflected through legislation

- To obtain information on the existing environmembund the
study area, particularly social economic and celtwo the land
management activity will keep paying attentiontte environment

- To find a solution for any issue to encounter ia filture in respect
of environmental aspect

- To detect and control land management activity feorg negative
effect that is likely to emerge such as land digptibod, landslide

etc

C. Benefits for Community

- Community may be aware of any change to the enwieot that
will occur due to the construction activity plan oil palm
plantation, and may make use of any beneficialodppity as
well as avoiding any loss that might arise from algvity

- They may participate in each phase of oil palm taléon
construction according to their capacity and expertso local
manpower can be absorbed optimally

- To add community’s knowledge on the importance iofng)
environment, so community can cooperate with plaon

management in handling any social problem thaearis
Other benefits of ANDAL are particularly in the gress of analysis and research on the

possibilities of effective science and technologyplecation for the handling of

environmental impact.
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Il DESCRIPTION OF ACTIVITY PLAN

A. IDENTITIES OF INITIATOR AND ANDAL PREPARING CONSLTANT

1. Identity of Initiator

Identity of the initiator of ANDAL preparation foPT Bio Inti Agrindo’s Oil Palm

Plantation and Processing Plant is as follows:

Name of company : PT Bio Inti Agrindo
Office . JI. Raya Mandala Gang Soska no. 28aJlee
Papua Province
Managing director : Kim Nam Ku
1. Identity of ANDAL preparing Consultant

Identity of the preparing consultant for ANDAL ofid Inti Agrindo’s Oil Palm

Plantation and Processing Plant is as follows:

Name of company : CV Bahana Papua Mandiri
Office . JI. Raya Abepura 42 C Jayapura adriatise

city, Papua province. Phone / Fax (0967) 588869.
Managing director : Irianto Awaludin

B. DESCRIPTION OF ACTIVITY PLAN
1. Location of activity plan
* Name of activity
Name of activity being the object of study is thenStruction Plan
of an Oil Palm Plantation and Processing Plantrggfg to PT
Bio Inti Agrindo. While the business method is Purevate
Method.
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2.

Location of activity

PT Bio Inti Agrindo plantation is located on a lasplace situated
in Ulilin district, Merauke regency, Papua provinc&he

geographical site of this plantation is 140° 25[44° 00’ BT and
06° 55’ - 07° 50’ LS, while the boundaries arda@®ws:

To the North : Bordered with PT Papua Agrotass
To the South : Bordered with PT Ulilin Agrodteri
To the East . Bordered with Fly river branch

To the West : Bordered with PT Pusaka Agro iMak
Accessibility

The location of this PT Bio Inti Agrindo can be ¢skby land
vehicle from Merauke by passing land road routéMerauke —
Sota — Bupul — Kumaaf — PT Bio Inti Agrindo

Phases of activity plan

The activities going to take place at the oil palfantation of PT BIO
INTI AGRINDO shall not all of them be reviewed déepnd be analyzed

their impacts. Those aspects need to be reviewsd ithpacts are such

activities having the criteria as follows:

Activities having a potential to cause importantpaots. The
activities can be determined from the identificatiof important
impacts or key issues giving a contribution oribtttable to any
change in environment

Activities having a high hazardous risk. Thesewaitis when the
study was conducted did not or had a potentiaatse any impact
on the environment but having a high risk to becamemportant
impact

Activities not included into both categories abdvet in general in

an analogous review with similar case may causetangal to
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environmental change yet there is no sufficientorimiation

available yet

Based on the criteria above, it can be determimesdet aspects reviewed, i.e. pre-
construction / preparation phase, construction @leasd post-construction / operation
phase as follows:

a. pre-construction / preparation phase

This pre-construction / preparation phase covergifttation and Consultant study
activity (licensing process). The activity at pmmstruction phase reviewed is:
Certification and Consultant study activity (licarg process). At this phase it does not
occur any interaction between the activity planPdf BIO INTI AGRINDO’s oil palm
plantation activity and physical, chemical and bgital components.

The interaction that might occur is only on so@abnomic and cultural component as
the consequence of Certification and Consultardysactivity (licensing process). This
interaction will result in the occurrence of an expcovering: conflict of land ownership
and use, income level and living standard, commimiperception, as well as the

occurrence of people mobilization and spread.

b. Construction phase activity

This construction phase is namedestment phasewhich starts from year 0 up to year
4. the activities conducted at this phase are l&sifs:
1. Land preparation
Planting
TBM 1 to TBM 3 nursery
Road, Bridges and Water channel construction

Manpower recruitment

R T

Facilities and infrastructure procurement such dsousing buildings and
Company buildings, Procurement of Vehicles and Keaguipment, office
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and residential inventory, water facilities andrastructure, power plant, and
Workshop equipment
7. The construction of Oil Palm Processing plant aRdU (Waste water

treatment Plant)

At this phase it is expected to occur an interachetween the activity plan of PT BIO
INTI AGRINDO’s oil palm plantation and physical-ainéal, biological, social
economic culture environmental components, as wsll community’s health and
environment.

The physical — chemical environmental componentset@ffected by the emergence of
impact covering: air quality degradation and npiige increase of erosion and
sedimentation rate, degradation of river water’aliggy and change to micro climate. The
impact to occur on biological environmental compuneover: the disturbance to flora
and fauna habitat, degradation of bio diversityd dhe decrease of aquatic biota
population.

The impact to occur on social economic and cultw@inponent is the increase of
accessibility, employment and business opportgiiiecome level and living standard,
local economic activity, people mobility and spread well as community’s perception.
The impact to occur on community’s health and emnnent constitutes a derivative
impact from said impact on air quality degradataod river water’s quality degradation,
i.e. the degradation of community’s health conditamd the increase of medical staff and
medical facility.

The manpower recruitment and community nurturingvaies will cause an impact on
social economic and cultural component , i.e. comtyls level of income and living

standard impact, as well as local economic activity
C. Post-construction / operation phase
This operation activity is named Production (exjatbton) phase starting from year 4 up

to year 25 (Plant’'s economic age) i.e. the phasghich plantation already operates in

full. The activities conducted at this phase a@dpcing plant nursery activity, facilities
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and infrastructure maintenance, production (TBSéwting), TBS and waste treatment,
produce marketing, transporting produce to oil pginocessing plant, as well as
manpower recruitment and community nurturing.

Producing plant nursery will be influential to tbecurrence of an impact on physical-
chemical environmental component, i.e. the redunatiberosion and sedimentation rate.
the harvesting and transporting of TBS is theirgtof oil palm fruit bunches, gathering
of harvested produce and transportation of hardgsteduce to the plant. This activity
will cause an effect to the degradation of air guao it might disturb the community’s
health and environment.

The manufacturing activity series of oil palm pregieg consist of bunches weighing
activity, water procurement and processing, ensmyce operation, and the processing
of Fresh fruit bunches. The above series of dgtate continued with waste handling
activity in the form of waste water treatment plgfffAL) operation, plant facility
maintenance and product storage. The plant oparattivity will cause an impact on
physical — chemical environmental component, hehe form of air quality degradation,
the increase of B3 waste and the degradation ef nvater’'s quality as liquid waste
receiving body. The impact on biological componeanstitutes a derivative impact
caused by the degradation of river water’s qualigy,the disturbance to aquatic biota as
well as degradation to the diversity of nektonpgtan and benthos species.

The impact to occur on social economic and cultwamponent is community’s
perception, income level and living standard, all agepeople mobilization and spread.
The impact to occur on community’s health and emuiment due to harvesting and
produce transportation constitutes a derivativeachdrom said impact on air quality
degradation and river water’s quality degradatiom, the degradation of community’s
health condition and the increase of medical staff medical facility.

The manpower recruitment and community nurturingveies at operation phase will
cause an impact on social economic and culturalpooent, i.e. community’s level of
income and living standard impact, as well as lecanomic activity.
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d. Post-operation phase (year > 25)

Post-operation phase constitutes the final phaseilgfalm plantation construction in
which at this phase oil palm crops are no longedpctive (not economic). Therefore at
this phase oil palm crops can be cut off or totalsared away and if the license is not
extended then the area must be returned to thdtmontefore it was constructed an oil
palm plantation, i.e. a forest. Therefore, actegtat this phase are land rehabilitation and

reclamation activities.

3. Description of Activity Plan

a. pre-construction phase

Land survey and area blocking activity (certificatiand consultant’s study)

Land survey is intended to see the actual condibbfand, while Area blocking is to

measure blocks of area in the smallest unit + 25 Eand survey and Area blocking need
to be done as the basis for preparing the work phat covers working system,

equipment requirement and fund requirement.

The implementation of land survey and Area blockimgonducted simultaneously on
time efficiency and implementation cost basis. diditon, some information required in

Land survey can be supplied by Measurement statgAlocking work) such as place
altitude and land declivity. The trajectory of dasurvey (US/SU/TB/BT) follows the

measurement staff's trajectory (Area blocking workdand survey and area blocking
work is divided into 3 (three) phases, especiallyghase Il (second) and phase Il (third)

are conducted simultaneously.
1) Phase |

This survey is conducted to determine the areadrsrharked by the posting of survey

stake at 50m interval along the area bordersrdoapto site permit map (BPN).
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2) Phase Il

This survey is conducted to check the conditiomdmshe area marked by the posting of
survey stake at 250m interval (US) x 1.000 m (8)de the area. The posting of survey
stake at said interval constitutes part of Arexcking work.

3) Phase llI
This survey is conducted to check the conditioaref in detail marked by the posting of
survey stake at 50m interval (US) x 100 m (TB)desthe area. The posting of survey

stake at said interval constitutes part of Arexcking work.

The equipment needed in implementing the above aoerk

a. To clear a way: chopper

b. To measure : Theodolite,  compass, inclinometer
(measuring declivity) , GPS, measuring tape, ablesypl
(measuring place altitude), waterpass, data logdenimeter,
BPN basic map (site permit), contour map (Bakosaita
Consultant), clipboard, and paper

C. For stake posting : wood of 10 x 10 x 200 cm,d@emmer,
white paint, red paint, and blue paint

d. For map drawing : drawing table, drawing peraptuic

paper, tracing paper, and isometric paper (mgétam block)

The implementation of Land survey and Area blockingrk starts from the
determination on tying point (the coordinates avefihd). Along the area borders,
according to BPN’s map and stake (if the measunérhas been done) it is made a
pioneering lane of 1.5 M wide and at each 50 Igtasce it is posted a stake painted in
red (Phase 1). The marking of borders is done imweyor, project manager and
community leading figures.

From the tying point it is made a pioneering lah&.5 m wide of North-South direction
at each 250 M interval (Phase 1l), then it is atsade a pioneering lane of 1.5 m wide of

East — West direction at each 1000 M interval (BH8s This pioneering lane is made
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in straight lines, so in the implementation hillsush be climbed, slopes must be

descended and river must be crossed.

At each crossing of North-south and East-west lihes posted a survey stake painted
in white marked by point coding system, i.e. letted number system (e.g. A 27), while

along the pioneering lane to use as the roaditas@osted stake s painted in red at each
50 M interval (Phase IlI).

Data from each survey point (white stake ) is@adcorded completely and accurately in
the survey log book, i.e.:
a. Point code (e.g. A 27)

b. Topography

C. Species of vegetation

d. Type of soil

e. River

f. Place altitude

g. Coordinates of reference point
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Area (Regency
spatial arrangement):
1. cultivation
2. non
cultivation
(protection)
3. special

Protected area : 660 ha
- river bank : 649 ha
- water spring: 11
he

Reservation area:
39.900 Ha

Letter of the regent of
Merauke no. 9 of 2007

Analysis on area usq
and re-arrangement

Reservation
area: 39.900
Ha

RE-
ARRANGEMENT

Gross effective
area = 39.229
ha

ANALYS ON
EFFECTIVE AREA

Net effective
area = 36.000
ha

Forest and waters
area:

Attachment to SK
menhutbun no.
422/KPTS-I11/99

Dated June 15, 1999

Social area: 11 ha
-axisroad : 11 ha

Facilities — infrastructure area :
3.229 ha
- housing & offices : 60
ha
- seeding location : 420
ha
- road network : 1.757 h3
- river body: 912 ha
- plantand IPAL : 80 ha

|

Phase | :
Phase Il :

6.000 ha planted (240 plot / 25 ha) Phase IV: 6.000 ha planted (240 pl@6 ha)
6.000 ha planted (240 plot /25 ha) Phase V: 6.000 ha planted (240 pi2b ha)

Phase Ill : 6.000 ha planted (240 plot /25 ha) Phase VI: 6.000 ha planted (240 pl@b ha)
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Figure 1I-1. Area blocking at PT Bio Inti Agrind®QOil palm Plantation

GAMBAR PETA FORMAT LANDSCAPE
(TIDAK BISA DITRANSLATE)

Figure 1I-2. Map of working area re-arrangemente@ blocking) at PT Bio Inti
Agrindo’s Oil palm Plantation

At special condition (swamp, hill or steep slopejsimade pioneering lane at 100 M
interval, then at the crossing of this pioneerilage it is posted a stake painted in white
and be recorded the data of each said stake .o&tthreas that need drainage, it must
absolutely be measured and recorded the placeddtiof each survey point. At each
crossing of survey lane with nature lines (rivéiff,cetc) it is posted a stake painted in
blue as well as being measured and recorded tsndes from the nearest survey point.
The results of the entire abovementioned work actuged on a basic map each day
including also nature lines (river, swamp, hilleegp slope, plain area, paddy field,
prohibited area etc), for a comparison it is usdab& contour map from Bakosurtanal /
Consultant.

In the daily survey working report, it must be at@i@ed that the data reported conforms

to the actual facts, i.e. by field attendance aontrol particularly in term of working
block (location), number of workers, and resultswivey work.
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Limitations in the use of Land

According to the objective of Oil palm plantatiomnstruction, the use of land is
allocated for oil palm crops, facilities and infiragture (Housing, Offices, seedlings ,
Plant and waste pond, road network, drainage n&twover body, and public facility),

protected area and social area,

Things need to consider in the planning of land usare among others:

a. Land used to select as the intended purpose giaDi development based on
the recommended land suitability class and topdgrap

b. Land for settlement area has a convenient envirataheondition and close
to the source of water spring. In addition it ale®ds to take into account the
optimal mileage from employees’ housing to plaotaestate, i.e. maximum
5 kilometers. The average water requirement farshgy area is 60 — 150
L/person/day

C. The seeding area selected should be flat, closenfdacement and source of
water spring, as well as free from live stocks rfeience. In no-rainfall
condition, the average requirement of water atgbeding for one time of

watering is 1-2 liter per seed.

Plantation re-arrangement and Landscaping Plan

Plantation re-arrangement is the spatial arrangeplanning activity of the plantation to
be constructed, i.e. covering the division of pgabtocks, sections , the determination of
seeding location, office, housing, road networkamangement, drainage network re-
arrangement, protected area re-arrangement, an@l saea re-arrangement. The
objective of re-arrangement is so that the plameto be constructed has a proper spatial
arrangement so it can produce an effective andiefii operational activity. The basic
guide in plantation landscaping is land situatioapnand the topographical condition

from the result of area survey (consultant).
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From the area reserved, the width of area to bstamted for Oil Palm Plantation is
36.000 ha planted, while the other remaining lantl e used for facilities and
infrastructure area, protected area, and social are

The Landscaping plan is as described in the foligwable.

Table 11-1. Landscaping plan, the Construction df BIO INTI AGRINDO'’s Oil

Palm Plantation

DESCRIPTION AREA (HECTARE)

1. Area reservation (according to site 39.900
permit no. 9 of 2007)

LANDSCAPING

1. Protected area:

a. river bank and water spring
2. Oil Palm planting area - effective| NOTE TO MBAK KARTIKA:
3. Facilities and infrastructure area

a. Housing and Offices Untuk angka-angka dan huruf-huruf yang
b. seedlings location tidak perlu diterjemahkan, tidak saya buat,
c. Road network mohon maklum tks

d. River body

e. Plant and IPAL
4. Social area
- Axis Road

TOTAL

From the above landscaping plan particularly atgalm planting area it will be divided
into planting blocks. Each planting block is pladrs the area of + 25 Ha (250 m US x
1.000 M TB), the area of this block has been adgiso the convenience in harvested

produce distribution, transportation and Productidrhe implementation of building is
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done in 2 (two) phases, first phase is conductemt fr land preparation work (temporary
block) and second phase when it has been doneldméing (permanent block). At
certain condition due to topographical, river anideo considerations, the area of block
built is adjusted to the field condition. The awfal (one) sections is adjusted to the
topographic condition and plantation managementcieffcy (maintenance and
harvesting). In this plan the area of 1 (one)ieast is determined at + 750 Ha (30
blocks), each 8 (eight) sections it is made 1 Yaidsion, and subsequently for 1 (one)
plantation it shall consist of 6 (six) divisions.

The locations of housing, offices, seeding, plant public facility should be located in
the middle of plantation and close to the sourcevater spring available along the year.
While housing and sections office should be locatettie middle of sections and close to
water source.

The interval and density of road to be built argusigtd to the condition of area and the
width of block, while the road direction (US or TB)adjusted to the type of road built.
For Main road either it is on flat area or hillyearthe direction of road built is North —
South, the same applies for control road. WhiledBetion road on flat area the road built
is in East-west direction, and on hilly area thedection road is built at crosswise
position against the hill in spiral shape. For cdeanformation, this road re-arrangement
will be described separately.

The equipment and materials needed in PlantaticarRegement and Landscaping plan

are:
a. drawing pens of various sizes
b. drawing table
C. graphic paper and tracing paper
d. basic map of BPN (site permit), Contour map (Bak@nal / Consultant),
Landsat image and Radar map
e. data and map of survey results (Consultant)
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b. Construction phase (Year 0 to year 4)

1. Land Preparation

Land preparation is the activity of opening landgimating from forest (primary or
secondary) / bushes / reeds / peat moss/conversgeplanting to be cleaned up from the
existing vegetation as well as being processedpasplared for the planting and building
of oil palm plantation infrastructure. The purpadehis land preparation is to prepare a
clean planting area and is suitable for oil palnd &8 supporting facilities. Based on
information, at PT BIO INTI AGRINDO, the land allated for oil palm planting is
mostly dominated by ex forest burning land takimg form of bushes, reeds, and
secondary forest.

Since in the land preparation it is not justifietydurning, then in proposed plan the land
preparation is to be done by combined method betwesual systemandmechanical
system. In addition by considering the width of area to m@&ach year, the application
of this combined system is highly supportive in tineely completion of land preparation
work above. The end of land preparation work eaadrying at those places in puddle

and the planting of cover crop.

The sequence of land preparation work:

1) Survey and Bordering

Survey and bordering cover the block initiating kydhe making of temporary block, the
making of permanent block/re-measurement, and mgpmg. Particularly for block
initiating work and the making of temporary bldtks done simultaneously with survey
work as has been described previously. As forrtaking of permanent block/ re-

measurement and re-mapping is done after oil p&mtipg.

2) Land Clearing
The clearing of land from the existing vegetatiarPa BIO INTI AGRINDO's land is
distinguished for bushes land from secondary dng farest.

a) The clearing of bushes land
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The work of clearing ex bushes land can be doneusniBn mechanically, or the
combined manual and mechanical.
> Manual system
This work starts from clearing / felling downdatotal imas , i.e. clearing and
felling down all the existing vegetations by choppaxe / chainsaw. Then it is continued
with merumpukwork i.e. gathering and piling up the bushes fs@m imas according to
the designed lanes. This work is done the sameba#ly on flat land, wavy land and
hilly land. The working procedure of this manuastgymn is:
- Bushes and small trees (dia. < 10 cm) is cullédedown closely to soil surface
(maximum 5 cm from soil surface) using chopper/ axe
- Medium trees (dia. > 10 - 30 cm) is cut / feltllvn by chainsaw
- It is maderumpukan ofpiles by following the contour with the distarmetween
rumpukan lane is 2 times the distance between plant rows6(32 m) and the
distance ofpiles in the lane is 25 m. the direction mfmpukan on flat land to
wavy land is USyumpukan direction on hill peak land is in crosswise pasiti
against the hill, while theumpukan direction at hill slope follows the contour
- All of vegetations felled down arempuk at the piled lane withumpukan width
of maximum 2 m, andumpukan height of maximum 1 m
- For hilly area, theumpukan is done at the lane between terraces and corttlucte

after the building of terraces

> Mechanical system

Mechanical land clearing, i.e. by using bulldomeronly effective for flat and
wavy roads. The works of clearing / felling dowmdamerumpukall of existing
vegetations use a bulldozer and is done simultastgolihe working procedure of
this mechanical system is:

- It is maderumpukan of piles by following the contour with the distae between
rumpukan lane is 4 times or 6 times the distance betweantpbws (+ 32.64 m
or + 48,96 m) , distance of piles in the lane isn25andrumpukan direction is
us
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b)

All of the existing vegetations are pushed byldnder and straightlyumpuk by
following the piled lane withumpukan width of maximum 3 m, ancumpukan
height of maximum 2 m

The work quality expected from both systems isglanting land must be clean

with a minimum barrier towards the planting, drg@and transportation

The cleaning of Secondary dry land forest

The cleaning of ex secondary forest land can bee doanually, mechanically,
and a combined manual and mechanical way. For erndary forest land
existing at PT BIO INTI AGRINDO this will be dongy combined system, i.e.
manual and mechanical way. The working procedur@lamented at ex
secondary forest land is as follows:
> Manual system
* Bushes and small trees (dia. < 10 cm) is cut tbhatose to soill
surface (maximum 5 cm from soil surface) using gespaxe
* Large wood (dia. > 10 cm) is felled down by usinbgainsaw
systematically with regular direction, starting rfroone side of
block up to the other side of block. To reduce tiskKorest with
still dense woods, for one working block the feilidown can be
hanged first (trees are cut but not straightlyiriglidown or called
also as shadow fell down) until that block finishedly afterwards
the last stem is actually felled down to make aabéelling down
of trees for being over-stricken by the tree next t
* The standard height of tree stump permitted tsee’s diameter is
10-25 cm, cut with maximum height from soil surfase30 cm.
Tree’s diameter of 25-50 cm, is cut with maximbeight from
soil surface is 60 cm. Tree’s diameter of above®0 is cut with

maximum height from soil surface is 100 cm.
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* Trees already felled down are cut and choppéeir branches and
stems with maximum length of + 2.5 cm for woodhwitia < 60
cm and = 5 cm for wood with dia > 60 cm

* It is maderumpukan of piles by following the contour with the
distance betweerumpukan lane is 2 times the distance between
plant rows (x 16.32 m) and the distance of pilaghe lane is 25
m. the direction ofumpukan on flat the direction ofumpukan on
flat land to wavy land is USumpukan direction on hill peak land
is in the crosswise position against the hill, whihe rumpukan
direction at hill slope follows the contour

* Trees and branches from said chops rarepuk at the piled lane
with rumpukan width of maximum 2 m, andumpukan height of
maximum 1 m

* For land to be terraced, RiEnpukan is done when the terrace
making completed, i.e. by following the contouraatas between

terraces

Manual and Mechanical systems

* After felling down by chainsaw, branches andchsdeare cut

* It is maderumpukan of piles, i.e. on flat land up to wavy land thetdince
betweenrumpukan lane is 4 times or 6 times the distance betweantpl
rows (x 32.64 m or + 48,96 m) with US directionhdt peak the distance
betweenrumpukan lane is 4 times or 6 times the distance betweantpl
rows (+ 32.64 m or £ 48,96 m) is transverse todirkction, at hill slope 2
times the distance between plant rows (x 16.32 ahXerraced area is
along the terrace lips when the terraces are blile distance between
piles in the lane is 25 m

* Trees, stump and their branches awenpuk by using a bulldozer

according taoumpukan lane with maximunrumpukan width of 3 m and
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maximumrumpukan height of 2 m. Before being cut angmpuk, woods
that are still usable have been removed first ftbenland.

The land preparation up to oil palm planting atstouction phase (year 0)
of 36.000 ha planted is given in the following &bl

Table 11-2. Land preparation & Planting Plan of Gwuaction phase (year 0)

The construction of PT BIO INTI AGRINDO'’S Oil RalPlantation

Project year 0 month

Description 1 2 3 41 5| 6| 7| 8 9 1011

12

1. Preparation:
a.
b.

bordering/Mapping/ Area
blocking
3. Road network construction
4. Land Preparation *):

a.

> @

5. seedlings :

Survey and

b. Felling down

c. Rumpukanof piles
d.
e
f

. Merumpuk

building base camp
equipment
mobilization

Doing theimas

chopping |

Terrace building
Reeds eradication
Weed control
Circle ditches
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a. Site selection
b. Pre Nursery

c. Main Nursery

6. Planting:
a. Pile & hole
b. Planting LCC
c. Planting Oil Palm
d. TBM nursery

Remark : *) type of work is adjusted to land cibioth

NOTE TO MBAK KARTIKA : *** di dalam kolom 1 sdl12 tidak saya buat karena

tidak perlu ditranslate (di dalam tabel, saya hanganbuat yang harus ditranslate)

3) The building of rorak and bulwark

Areas with slope are highly prone to erosion precsthe erosion prevention and land
preservation efforts must be conducted by amongrstbuilding containing ditches

(rorak) and water blocking bulwark . The beneditsorak and bulwark are to reduce the
rate of runoff from rainfall, capable of minimizirspil erosion and nutrient loss, capable
of increasing the infiltration of water into sadind capable of helping in maintaining soll

humidity.

Containing ditches (rorak) is dead-end ditchesefmittent ditches) built on sloping
area (1°-6° or 1.7 —10.5 %). Water blockingnauk is compacted landfill made next
to rorak, the soil of which comes from rorak dughe building procedure of rorak and

water blocking bulwark is:
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a. According to the designated interval between rargkis done the piling of
lanes to be roraked with the help of water pass meter, in which the
distance between piles in the lane is 4 m

b. It is dug the rorak first in accordance with thesigeated size, i.e. top width
0.50 m, bottom width 0.35 m, depth 0.60 m, and ledg00 m. Rorak digging
uses mattock , Scoop and crowbar at the pile Vemere at pile spot rorak is
cut or partitioned of 0.30 m wide

C. The dug solil is shaped by the size, i.e. the digtdrom rorak is 0.45 m, top
width 0,40 cm, bottom width 0.60 m, and height O80The compaction is
done by beating with beam so it becomes a bulwa@gable of blocking and
resistant to runoff

d. The shape and size of rorak and bulwark to beraeted by the help of mal
of board

e. It needs to note that rorak and bulwark must bézbotal (water level), at

disc location (2.5 m radius from pile ) rorak anle pare not built

f. Interval between rorak for declivity 1° - 2° is 69 declivity 2° - 3° is 40 m,
declivity 3° - 4° is 30 m, and declivity 4° - 55 20 m
g. The building of rorak and bulwark is done at tiegibning of rainy season

4) Terrace building

The building of terraces constitutes one of land water conservation efforts made at an
area with wavy to hilly topography. According teetcondition of area encountered at
PT BIO INTI AGRINDO's site, at several locationddbks) it will be built terraces for
planting spot be it in the form of individual teceaor continued terraces (contour). The
building of individual terrace or continued terradgontour) will be adjusted to local
situation and situation (block) according to theutes of land survey.

a) Individual terrace (horse tread )

Individual terrace (horse tread ) is a terracdtliyi crossing hill slope towards cliff /
land-wall to form 10° - 15° angle (18% - 27%) atk planting spot so it is obtained a

flat planting spot. Individual terrace (horse treadis built manually at an area the
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declivity of which is 8° - 15° angle (15% - 27%nd at the declivity of > 15° (> 27%)

if it can’t be built a continued terrace (contour).

The objective of building Individual terrace (hotsead ) is :

a.

To provide a suitable planting spot and a propegilifa for nursery,
fertilization, and harvesting activities at a waarga

To reduce loss of nutrient through runoff and mizerthe occurrence of soil
erosion

To increase water infiltration into the soll

To prevent any loss of bunches

The building of Individual terrace (horse tread ):

The width of firstly built Individual terrace (ha¥stread ) is 3 x 3 m, then
subsequently it is widened (starting from TM 1)isshall become 4 x 4 m
later

The building of Individual terrace (horse treads)done at the same with the
building of planting hole

The spots going to build an Individual terrace fleotread ) on must be pile
well and pile is planted as deep as possible soglwork it shall not change
the planting spot

It is measured the width of Individual terrace @witread ) at pile spot
horizontally, then marked from end to end by mattoc

Soil at the top section of cliff is dug from pilgpot into hill’s inside to form a
10° - 15° angle (18% - 27%) to as far as 60% (4)8f Individual terrace
(horse tread )’s width

The dug soil (point e) is piled up towards clitff40% (1.2 m) wide while
being compacted one layer by one layer. Arounddbeof Individual terrace
(horse tread ) it is built small bulwark of 25 emde, 15 cm high that gets
smaller towards the flank

Planting hole is made with the size:
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>

>

>

top width 50 cm
bottom width 50 cm
deep 60 cm
the dug soil from planting hole making is usedP&NIMBUNG soil for

the building of Individual terrace (horse tread )

h. The maintenance of Individual terrace (horse tregadt initial phase is

checking any damaged terrace for immediate rep&urther repairing the

surface of Individual terrace (horse tread ) topkéming a 10° - 15° angle
(18% - 27%) into the inside of cliff/ hill wall /) soil. Furthermore

compacting the edge or small bulwark of Individiearace (horse tread ) by

minimum 25% of the total quantity of Individuaktace (horse tread ) at each

relevant sections in one year.

b) Continued terraces (Contour terrace)

Continued terraces is terrace built at an area wigh declivity of above 15° (27%)

continuously at horizontal (level) direction sadtobtained a flat planting spot or road

lane. The objective of continued terraces is :

1) To provide a flat and suitable planting spotpathway and a proper facility to

support the maintenance and harvesting activibyligtarea

2) To reduce the rate of runoff from rainwater

3) To minimize the occurrence of soil erosion av&kslof nutrient

3) To increase water infiltration into the soilarder to maintain soil humidity

There are two types of continued terraces accottainig functions and building method:

64



1)

2)

Manual terrace, i.e. terrace (width £ 1.5 mgdiss path way that connects
between Individual terrace (horse tread ) at looatat which mechanical terrace
can’t be built

Mechanical terrace, i.e. terrace (width £ 4.pused as planting spot and way

(sidings of fruit, fertilizer, manpower etc)

The building of manual Continued terraces (Contetnace):

1)

2)

3)

4)

5)

The building of manual Continued terraces (Contderrace) is done
simultaneously with the building of Individual tece (horse tread ), i.e. at those
locations where it was supposed be built mecha@catinued terraces (Contour
terrace) but it couldn’t be done due to some reas@n no heavy equipment, the
hill was too small etc

First it is drawn a line by mattock that coniseloetween terrace pile (between
planting spot pile )

At each planting spot pile it is built an Indiual terrace (horse tread ) by such
manner described above

Then at the area between Individual terracesgdread ) it is built manual
Continued terraces (Contour terrace) by mattock.,soil is dug towards hull to
form a 10° - 15° angle (18% - 27%) as far as 1The dug soil is dragged
downwards while being compacted layer by layerdoegate a terrace width of
1.5m

Along the terrace lip it is made soil heap owark with the width and height

30 cm each, then it is compacted by a beam sailt 1sbt collapse during the rain

The building of mechanical Continued terraces (Gonterrace):

1)

First it is measured the average percentageeolivity of slope by drawing a
straight line from a spot at the highest place tolwdhe lowest place with sloping

angle of the average angle of declivity. At a sihet slope declivity of which is
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2)

3)
4)

5)

6)

7)

8)

5)

same to the average angle of declivity obtaineds imeasured and pile the
distance between contours according to technicahsstarting from the top of
hill to the bottom of hill

At each of this contour pile , it is made a couned pile towards the left and right
sides horizontally with 25 m interval by the helipcompass or water pass along
the slope

This contour pile is then become the referendwriilding terraces

The distance of pile depends on the declivilope, e.g. north —south direction
its pile distance is 9.09 m, then east-west dwacits pile distance is 8.33 m.
With this distance, at each 100 m it will be foulfdt12 terraces. From this spot
of pile it can be done the piling for the whoteaon water weighing basis

The work of Continued terraces (Contour terramg)ding starts from a higher
place towards the lower place

Then bulldozer stats digging the hill's slopenfr the connecting line between
towards the hill, the dug soil is pushed towards ltbttom section of terrace lip
until it is found a sufficient terrace width (+54m)

Towards the front side, terrace built must becthy flat (horizontal), while
towards the hill the terrace base must be slopmaids terrace wall to form a
10° - 15° angle (18% - 27%)

During the building of terrace the dug soil edeésof terrace should be crushed
while pushing it so it is obtained a pushed soilohhis compact and not easily

collapsible

Drainage ditch (channel)

Drainage ditch (channel) is an artificial or natudéch useful to dump water excess

which is in general found at flat and lower areathe objective of drainage ditch

(channel) making is:

a) to prevent an area puddle from occurring
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b) to decrease the surface of soil water so plantssrshall not
be interfered in nutrient absorption and breathing

C) to improve the efficiency in fertilizer use

d) constitutes one of soil and water preservationreffo

In addition to such ditch making objective as maméid above, there is a type of ditch

called plantation circling ditch made specificatty prevent the entry of pig pest into

plantation area, and this plantation circling ditetm also function as boundary drain and

as the outmost plantation area’s borders. This ofp#itch will be built at the site of PT
BIO INTI AGRINDO in view of the pest high populatioTypes of drainage ditch:

a)

b)

Natural ditch, i.e. drainage channel or ditch fedmaturally and functions to
distribute water to a lower place. The functiontlut ditch is to channeling
water from inside to outside of plantation

Dumping ditch, i.e. a ditch built to contain wafeom primary ditch and
plantation circling ditch to be dumped to naturaér

Primary ditch, i.e. a ditch built to contain wafesm secondary channel and
flow it to the dumping area or to a place in needater

Secondary ditch, i/e. a ditch built to contain evafrom tertiary channel to
pass it on to primary ditch

Tertiary ditch, i.e. a ditch built to drain ooW excess water from inside a
block to pass on to secondary ditch. This ditchssally made inside a block
and placed at a lower area

plantation circling ditch, i.e. a ditch built astah at the edge of plantation
functioning in addition to ditch also as the outmpkantation area’s borders

as well as to prevent the entry of pests partitulag pest

The cross section shape of drainage ditch (chamapside down trapezium or ‘V’ with

the size as presented in the table below.

Table 11-3.

Types and sizes of ditch, the constamcbf PT BIO INTI AGRINDO'’s

Oil Palm plantation

67



Type of ditch

Type of mineral soil

Top width (m)

Base width (m)

Depth (m)

1. Natural ditch

NOTE TO MBAK

2. Dumping ditch KARTIKA:
3. Plantation
circling ditch Untuk angka-angka

4. Primary (main)
ditch

5. Secondary ditch
6. Tertiary ditch

dan huruf-huruf
yang tidak perlu
diterjemahkan, tidak

saya buat, mohon

maklum tks

The building of drainage ditch (channel):

The lane to be built a ditch must be piled befaneboth sides at each 25 m
distance. Particularly for Plantation circling dhtc the ditch lane follows the
outmost area boundaries

Dumping ditch, Plantation circling ditch and primatitch are built prior to
the planting or piling. While Secondary ditch antertiary ditch are built
after the planting

The building of ditch starts from the upstreamber higher section

Ditch is dug by using excavator or manually acawgdio the size of each
ditch

Primary ditch and Tertiary ditch are built at tkeme direction to that of
planting lane (North — South), while secondargldiEast — West

At crossroads, ditches are built not exactly ugrlglt a little veering towards

water channel
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g. Primary ditch is built at each 1000 m interval, @stary ditch at each 250 m
interval, while tertiary ditch is at each 2 or 48&or 16 stem rows depending
on area moisture condition

h. The ditch’s base surface must be straight andla tiescending towards the

downstream, it shall not be wavy following the sitface

6) The building of Cover Crop

On such mineral soils as at the area of PT BIO INGRINDO it is recommended to
plant Cover Crop from lentils (LCC) species. Coweop from lentil species is a
spreading plant from leguminose class functiontngdver soil at threshold area between
oil palm rows and between oil palm stems. The nedspselecting lentil species (LCC)
to use as Cover Crop is:

a. Enriching soil fertility with N element due to itsapability to have a
symbiosis with Rhyzobium bacteria that is capatléxating free N from the
air

b. Enriching soil physical fertility through the fortman of HUMUS upgrading

soil's aggregate stability as well as preventing esducing erosion

C. Enriching soil biological fertility to its organimaterial contents which decay
quickly
d. Minimizing the growth of weed

By the reasons above, the planting land coveredehtil  will be guaranteed its
sustainability viewed from the chemical, physicadl diological fertility aspect, so it will

indirectly be capable of increasing the produggiat Oil Palm crop itself.

There are some species of lentil commonly plantedadays and meet the requirement,

namely:
a. Peuraria JavanicgPJ); leaf is wide, grows fast but non-resistarghade so

it can’t live long upon the meeting of oil palm’saks
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Calopogonium mucunoid¢€M); leaf is wide, grows fast initially and when
it has grown can live long and more tolerant todgh&ut prone to dry
condition

Centrosema pubesceGP); leaf is small and hairy, initial growth gsiite
slow, lives long and is tolerant to shade

Calopogonium caeruleum (CC)eaf is wide similar to PJ, tolerant to shade,
initial growth is fast and when it has grown carellong

Mucuna bracteata (MB) ;known as bengok nut, grows fast, intolerant to

shade, and is particularly good to use for quickec@trumpukan of trees

The planting of lentil can be done by seeds antinggt In this plan the planting of lentil

is done by seeds. Upon the planting of lentil itdsne the nursery by cleaning up

disturbing weeds growing around lentil and giviregtifizer in order to stimulate the

growth of plant.

The building of Cover Crop (the planting of lentby seeds method is done as follows:

a.

Seeds of lentil selected are the mix of PJ, CM@Rd If CP seed is hard to
acquire (relatively expensive), it can be seletiedmix of PJ and CM

The dosage applied is 11 kg of seeds per hectahetie composition 3 kg of
PJ: 2 kgof CM: 3 kg of CP. Ifitis selectd mix of PJ and CM, then
the dosage applied is 8 kg of seeds per hectatk the composition 3 kg of
PJ: 5 kg of CM

Prior to being planted, lentil seeds shall belfirsoculated with rhyzobium

with ratio 10 kg — 15 kg of PJ, CM and CP mix $%02cc water + 50 gr

rhyzobium being blended evenly then dried by captiown

The inoculated lentil seeds are mixed with RP (RBbosphate) fertilizer

withratio1: 1

Next, lentil is planted at row lane in the middiethreshold or for terrace
area planted at terrace lip (space between tejraces

In order to guarantee success, it is recommendetb tthe planting at the

beginning of rainy season
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g. The planting is done in shallow holes made by ne&ttoor in shallow hole
rows made at each 50 cm distance with the intdyedleen holes / rows is
150 cm as many as 4 holes / rows in the middleathiN- South threshold or
as many as 3 holes / rows at terrace lips. Tétantte of first holes / rows in
the planting of lentil from oil palm rows is %75 cm.

h. After lentil seeds are thrown into the holes, sates are covered with soil of
1 cm thick

i. In order to stimulate the growth of crops at iniséadium, when the crops
reach 3-4 weeks of age they are given multiplalifest (NPK) 15: 15: 6: 4
with dosage of 15 kg /ha

J- When crops reach 3 months of age they are givefeRiRzer with dosage of
120 kg/ha, and when crops reach 6 months of ageateegiven RP fertilizer
again with dosage of 150 kg/ha

k. Usually lentil has covered 100% when it reach&smonths of age after the
planting

The factor highly critical in the success of a aoemp building is selective Weeding.
During the first months of manpower employmenteil§ too high to get lentil cover
which is 100% pure. But this can be compensatethé&yow maintenance cost when the
cover lentil crops have covered fully. During th#ial period of 0 -3 months of age it is
done selective weeding by once in 2 week rotatiben at the age of 4-6 months it is
done once in 1 month.

In view of Oil Palm plants’ habitus whose peaks énéegun to meet at 4-5 years old,
usually cover crops which are intolerant to shaae @nly exist up to 4-5 years old and

afterwards replaced by natural cover crops growpantaneous.

7) Oil Palm seedlings

Oil palm seeding is done in plastic bags consistihg phases, i.?re Nursery Phase
for 2-3 months andlain Nursery phase for 9-15 months. The age of ready to digiib
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seeds is 9-15 months starting from Main Nurseryl®118 months starting from Pre
Nursery. This two phase system gives several adgastamong others:
a) At Pre nursery, young seeds are gathered in a amsdlace of unit so the
management is easier and cheaper
b) By seeds selection taken place before they areatdd to main nursery of
approx. 10%, the need of land or big plastic hadssser
C) Young seeds are in pre nursery for 2-3 months whiels a sufficient time to
prepare main nursery and there is no hurry
d) The possibility of sick, damaged or dead seedsnduitie relocation will be

avoided if it is done carefully and in time

Quality seeds constitute an absolute condition ighatitical for plants’ success, such a
seed can only be acquired from plant materials yoed by seeding centers

recommended by the authorized instances.

a) Source of seeds

Source of oil palm seeds (sprout ) can be ordeoedkedtically i.e. through
Marihat Oil Palm Research Center in Medan or frolanfations already producing
sprout and have been recommended by authorizédnoes such as Socfindo and

Lonsum.

Beside of from domestic, oil palm seeds (sprou&r) also be imported from overseas
such as from Malaysia (FELDA). Source of sproubnf overseas to meet the need of
seeds is justified as long as it meets the proeedasignated by the government. One of
the procedure to be taken is among others a recadutien from the domestic source of
seeds stating that they aren’'t able yet to futfié requested order. In this plan, the
source of seeds (sprout ) used for the plantirfigTaBIO INTI AGRINDO'’s area is the

mix of imported seeds (FELDA) and seeds from domasiurce.
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b) The need of sprout

The need of sprout is determined from the plarpladting distance of oil palm desired.
In this proposed plan, the planned planting distas9.4 M x 9.4 M x 9.4 M of equal
sides triangle with plants density of 130 stems/Aa.plants density of 130 stems/Ha it
is needed £ 180 sprout / Ha. This closely assexiwith the dead of sprout and seeds
or selection on non-productive seeds at seedimiusta Therefore, during the planting it
will be obtained as many as 138 seeds/Ha incluidingtitching.

By considering the land productivity upgrading effdor seeds (sprout ) originating
from domestic source it is recommended that theetres of plants used conform to the
decrees of the Minister of Agriculture of RI numbe12, 313, 314, 315, 316 and
317/Kpts/TP.240/4/1985 as presented in Table Il-\While table 1I-5 presents the
schedule and need of sprout in the constructidiToBIO INTI AGRINDO’s oil palm

plantation.

C) Transportation of seeds
From the source of seeds, sprout must be abtany immediately by air-flight of
Medan/Malaysia — Padang. To keep seeds’ purityjsitrecommended that the

transportation is handled directly by the company.

d) Working plan

The working plan of seeds field building coverseS8election, Land Preparation, the
Procurement of materials and Equipment, soil Hllim small Poly-bags, sprout
selection and planting, seeds nurseriprat Nursery piling, soil Filling in big Poly-bags,
Seeds selection &re Nursery Planting seeds in big Poly-bags, the nurseryeefis at
Main Nursery Seeds selection Btain Nursery
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Table 11-4. Recommended Leading Varieties, the tangon of BIO INTI
AGRINDO'’s Oil Palm Plantation

N Origin of Productivity
No Varieties TBS (ton/ha) | Oil (ton/ha)| Retainer
Mother
(%)
1. | Delidura x Psifera H5 and E5 | DP Dolok NOTE TO
Sinumbah | MBAK
Delidura x Psifera H5 x E5 DP Bah KARTIKA:
Jambi
Delidura x Psifera 424, 968 DP Marihat | Untuk angka-
angka dan
Delidura x Psifera L2T, L7T, | DP La Me | huruf-huruf
LOT & L14 T yang tidak
perlu
Delidura x Psiferal1239 T,L |DP diterjemahkan
718 T Yangambi | tidak saya
buat, mohon
Delidura x Psifera SP 540 T | DP Avros maklum tks

Source : Marihat Research Center, 1985

74




Table 1I-5. Need of sprout, the constructioBt® INTI AGRINDO’s Oil Palm

Plantation

Planting | Need of | Inserted seeds Total Width of | Need of
Year area (Ha) | seeds (stem) seeding | sprout
(stem) area (Ha) | (grain)

NOTE TO
0 MBAK
KARTIKA:

Untuk angka-
angka dan
huruf-huruf
yang tidak
perlu

diterjemahkan

tidak saya

buat, mohon

maklum tks
Total 36.000 4.680.000 288.000 4.968.00Q 420 6.480.000
Remark : The width of seeding area providetl #20 ha (six years of seeding)

inclusive for facilities and infrastructure
e) The implementation of Nursery
To get a good plant seeds it is recommended to 2d&Gtage Nursery. For the first 3
months seeds are planted in small poly-bags thecated to Main Nursery, until the
plants are ready to be planted on fields (aged 8¥d8ths). The correct seeds’ age to be
relocated to field depends on several factors anothers rainfall, field readiness, pest

attack especially rats, hedgehog, pig, etc. Soiheéhe requirements need to be
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considered in determining the nursery location atand is flat and free of flood as well
as having a good drainage, water is available sufficient volume along the year,
located in the middle of plantation site, and thesery location should be close to
emplacement (to ease control). In this plan, tlep@sed ideal nursery location is close
to Bian river.

» Pre Nursery

The location of Pre Nursery is recommended to beecto Main Nursery location in

order to avoid death risk of seeds and minimizasjartation cost when relocating
the seeds. For Pre Nursery it is used Poly-badof 15 cm size or 14 x 22 cm size
with 0.10 cm thickness. As filling material it ised good Top Soil layer with the
requirement of approx. 1 kg per Poly-bag.

Since the distance of Padang/Malaysia — Medanlasively far so to avoid damage
to seeds on the way, it is recommended the sproleted be added by 5% from the
original order. Damage to sprout may take the fofrputrefaction, physical damage,
or the broken end of sprout’'s bud. The charadiesiof a damaged sprout are :
future root or leaf is broken, future root or leides not grow, future root or leaf
bends, future root or leaf grows in one directifuture root or leaf is short / blunt,

and the rotten future root or leaf turns to red tuthe attack by Brown germ fungus.
Types of activity conducted during pre nursery arsite preparation, embankment
building, shade building, the posting of signagée filling and arranging of small

poly-bags, the planting of sprouts, watering, weggdiertilizing, consolidation, pest

and disease control, reduction of shade and sessiion.

Sprouts are planted in plastic bags, then arraajembankments in 1 x 10 M size

(capacity 1000 sprouts per embankment) and prowd#ddshade (50%). As shade

material it can be used palm leaves or sugar pediviels widely available at the site.,
furthermore shade will be reduced gradually, i@04vhen seeds reach 4 weeks of
age, 30% when they reach 8 weeks of age, and be80%ewhen they reach the age
of 10 weeks.

The care of seeds during Pre Nursery phase shdlighly critical for the success of

nursery as a whole. During no rainfall days, semd@swatered twice a day (in the
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morning and in the afternoon). During rainy daythwainfall volume of above 10
mm per day, the watering for that day is eliminated

Weed control is done as requirement, weeds thaw gnside Poly-bags to be
immediately cleaned up by repealing them. Thougst pad disease attack at the
seedbed is not frequent, yet the preventive actiast be taken still. In some cases,
this pest control can be done by using insectiouitd prescribed dosage. Initial
fertilization is given on two-leaved Sprouts/ seddge 28-30 days), the fertilizer
given is Urea with dosage 0.2% or 2 grams uredtpe of water, 5 liters of solution
are usable for 100 seeds per application. Thidicgion is done through leaves
fertilization. Fertilization with Compound 15.1%46 (NPK) given as the stimulant to
supplement nutrient requirement with dosageD.@P6 per week is highly
recommended. Fertilization with Slow Release makémni which the form of fertilizer

is tablet is recommended at the age of 1 monthldoytipg it in an approx. 4 cm deep
below the ground. Fertilization with this matenaill reduce the volume of work so
the utilization of manpower shall be more efficier8low Release fertilizer in tablet
form currently widely distributed in the market tomposition is almost the same to
that of Compound fertilizer.

Before seeds at Pre Nursery are relocated to Mansedy it will be firstly done a
seeds selection. Seeds rejected / damaged amctdrared from : seeds are turned
because they are planted upside down, seeds thatage stunted, seeds which are
rigid and elongated like reeds, seeds which learesrolled, seeds the leaves of
which are kinky, seeds grow furl and rigid, aneédseattacked by pest and disease.
Seeds are selected when they reach the age of thsnamth rejected quantity of

seeds maximum 12%.

» Main Nursery

In Main Nursery, seeds from Pre Nursery are plahtetbcated into Poly-bags of 35
x 50 cm size with 0.2 cm thickness which has presiip been filled with Top Soil of

approx. 20 kg per Poly-bag. To prevent Poly-bagmfbeing damaged, the topside
edge of Poly-bag is folded by approx. 5 cm lori@oly-bags are arranged on field at
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90 x 90 cm x 90 cm distance of equal sides treangh one hectare it can be
contained approx. 14.000 seeds.

Types of activity conducted at pre nursery areite greparation, soil filling, the
arrangement of large poly-bags, the making of signa the relocation of seeds to
large poly-bags, watering, weeding, pest and deseantrol, the giving of mulch,
seeds selection, seeds census, and preparatiplafting relocation.

The care of seeds at Main Nursery phase shalididyhcritical for the success of
plants on field. Watering is an absolute thing to 8eeds being short of water their
growth will be under pressure and show Sun-Scosgimptoms. At the condition
when rainfall is < 7 mm it is needed 1-2 litersnadter / Seed/ per 1 watering. In one
day seeds are watered twice (in the morning antblarafternoon), therefore for each
hectare of seeds it is needed approx. 28 m3 — 50wat8r per day. Since the
implementation of nursery is conducted in 2 yeagsqul, it is recommended that
seeds watering is using Sprinkle Irrigation systeM/ater distribution should be
made evenly and each seed receives water in suffigplume. Any excess water is
dumped through drainage ditches of 60 x 40 xrB0size. The weeding on weeds
that grow both in plastic bags and in between trhasdestroyed by repealing them.
Weeding in plastic bags can be associated witheffeet to loosen soil during the
fertilization. Fertilization to seeds should bendoas recommended. Table II-6
depicts the dosage and frequency of fertilizationrdy the seedlings at Main Nursery,
Pests that attack seeds at Main Nursery are ussiadlyy, bag caterpillar, spogonia,
grasshopper, ‘bugs’ and ‘cricks’, while the diseaare ‘anthracnose’ and ‘curvularia
leaf disease’. Pests are generally eradicatedd®cticide and diseases by fungicide.
Some types of insecticide and fungicide commonBdusre as presented in Table II-
7 and Table 11-8.

Further to get Oil palm seeds with high producyivitmust be planted seeds that are
really fertile. The criteria of seeds rejected mdged at Main Nursery are : Seeds are
stunted compared to the other seeds at the samesagds grow furl and rigid, seeds
the leaves of which are collapsed and weak, sdedkeaflets of which are not open
or split while the other seeds have opened peyfelethf-end conglobates like a cup,

leaflet’'s shape is not perfect such as the ledBgteciation is very sharp with midrib
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stem, leaflet is very narrow, leaflet pieces arerstand leaflet pieces are composed
very dense or very rare. Seeds selection is caeduat the ages of 6, 9, and 12
months.
Table 11-6. Dosage and frequency of oil palm fezétion at ‘Main Nursery’

The construction of PT BIO INTI AGRINDO's Oil Palflantation

Age (week) Urea (Gr/Liter NPK 15.15.6.4 NPK Kieserite
of water) (Gr/Stem) 12.12.17.2 (Gr/Stem)
(Gr/Stem)

NOTE TO
MBAK
KARTIKA:

Untuk angka-
angka dan
huruf-huruf
yang tidak perlu
diterjemahkan,
tidak saya buat,
mohon maklum
tks

Source : Marihat Research Center , 1985

Remarks : 1. Urea fertilizer is dissolved into Feswvater with
concentration of 0.2% (2 gr/liter of water) thenterad by gembor
till evenly distributed (1 liter of solution forOD seeds, then
straightly added with NPK 15.15.6.4 at the dosage 2
grams/stem spread evenly inside Poly-bag
2. afterwards seeds are watered as required to \lash

fertilizer stuck to leaves
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Table II-7

Types of insecticide, dosage and teammiqf application in eradicating

several pests that attack at the Nursery, The earigin of PT BIO INTI
AGRINDO'’s Oil Palm Plantation

Type of insecticide

Type of pest Active Trade name Dosage Application
ingredient technique
Pre nursery
- Grasshopper Carbofuran | Furadan 3G| 2-5 gr/stem Spread
Deltametrine 2-3 cc/ltr of Spray
- Night beetle _
Deltametrine water Spray
- Leaf bug B. 2-3 cc/ltr of Spray
_ Thuringiensis water Spread
- Fire worm
Carbofuran 2-4 cclltr of Spread
- Bag caterpillar Carbofuran water Bait
) Brodifacum 2-5 gr/stem
- Cricket
2-5 gr/stem
- Rat 2-3 baits
Spray
Spray
Spra
Main Nursery pray
0.10%/2 mg | Spread
- Leaf bug
0.10%/2 mg | Spray
- Mite 0.12%/2 mg | Spread
. 5 gr/stem/1 Spread
- Night beetle
Toxic cake | month Put
- Grasshopper 0.12%/2 mg Spray
5 gr/istem/1 Spread
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month

- Cricket 5 gr/stem
) 2 pieces

- Snail
0.12%/2 mg

- Rat 5 gr/stem/1

_ month
- Fire worm
Table 11-7 Types of fungicide, dosage and technigfugpplication in eradicating

several pests that attack at the Nursery, The earigin of PT BIO INTI
AGRINDO'’s Oil Palm Plantation

Type of fungicide
Type of disease Active Trade name Dosage Application
ingredient technique
Pre nursery
- Root disease Mankozeb 2-3 grl/liter Spray
Mankozeb 2-3 gr/liter Spray
- Anthracnose )
phosphate 2-3 cclliter of | Spray
- Leaf spot acid water
. Spray
Main nursery
0.10% /2 mg | Spray
- Anthracnose
0.20% /2 mg | Spray
- Curvularia sp 0.20% /2 mg | Spray

- Pestalotiopsis sp

0.10% /2 mg
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- Drechslera sp

2. Planting

Planting is the activity of planting oil palm seeaged 9-15 months at the designated
planting spots. The series of activities in thianping process are: developing the
planting plan, piling, the making of planting hglegeds preparation, transportation and
yardage, seeds planting, and at certain locaiioissconducted the fencing on newly

planted seeds. By time, planting is distinguisheechéw planting, i.e. the planting done

for the first time comprehensively at an area, amkrted planting i.e. the planting

conducted to replace dead crops.

1) Planting plan

The construction of a 39.900 ha oil palm plantatiionging to PT BIO INTI
AGRINDO in the implementation is proposed in 6rpiag phases, i.e. as presented
in the table below.

Table 11-9 Oil palm Planting program, the constrmic of PT BIO INTI
AGRINDOQO'’s QOil Palm Plantation

Description Width of planting area (hectare)
Project year 0-1 (Phases | and II) 12.000
Project year 2-3 (Phases Ill and V) 12.000
Project year 4-5 (Phases V and VI) 12.000
Total 36.000

The assumptions used to achieve the target ofdih planting are as follows:

» The number of planters and nurses is sufficientbilable

» The quantity and heavy equipment available is cieffit
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Season and climate are not different significantlysuch condition when this

analysis was made
Land preparation uses mixed system (manual and anéexzi)

While plantation construction is done on own effdar the implementation of
such works among others land preparation and plgaill be contracted to a

competent contractor

Effective working days are 300 days per year

2) Piling

Piling is the marking of planting spots by plantipides with a regular distance and

rows pattern. The objective of piling is to give equal access for plants to get sun-

ray in order to produce an optimal growth with rmaxim production.

Based on land declivity, there are two types ahgil

>

>

At flat area to wavy area (> 0° and < 15° or >>a0t < 27%) the piling pattern
used is equal sides triangle (five eyes)

At hilly / wavy / highly sloping area (> 15° and49° or > 27% and <80%) the

piling used is contour system with unequal sidiegle pattern

Based on its types, pile is distinguished by:

>

Master pile; i.e. pile built at each interval ©fL00 m x + 100 m (the folds of
distance rows x the folds of distance between roms) pile height of 4 m, the

end of pile is colored in yellow. The quantity bfg pile is 1 unit per hectare

Head pile; i.e. row pile built with the intervabmforming to planting distance in
US direction and pile height 2.5 m, the end of sleolored in red. The quantity
of this pile is 1 row per hectare

Content pile; i.e. pile built at each plantingsjocated between head piles with
pile height of 1.5 m, the end of pile is coloredwhite. The quantity of pile per

hectare conforms to the number of planting spots
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Based on its functions, pile is distinguished by:

> planting pile; i.e. pile built for planting spotlored in white
> road pile; i.e. pile built for road lane plan@®d in red
> ditch pile; i.e. pile built for ditch lane plawlored in blue

The essential planning in piling is determining thlanting distance that pertains to
population (density) of plants per hectare. Plantirstance is determined by considering
the types of seed used, soil fertility and rainf&8llanting distance commonly used at
mineral area such as at PT BIO INTI AGRINDO site, i
» Plants population 128 — 130 stems per hectaredémsity of these plants is
reached with planting distance 9.42 m of equal sid8.42 m (distance in row —

US) x 8.16 m (distance between rows — TB)

» Plants population 132 stems per hectare, the tyeokithese plants is reached
with planting distance 9.09 m of equal side or 9@9distance in row — US) x

8.33 m (distance between rows — TB)

» Plants population 136 stems per hectare, the geoskithese plants is reached
with planting distance 9.21 m of equal side or d21distance in row — US) X

7.98 m (distance between rows — TB)

» Plants population 142 stems per hectare, the geaokithese plants is reached
with planting distance 9.02 m of equal side or 99Zdistance in row — US) x

7.81 m (distance between rows — TB)

According to the types of soil, climate and seesisduy in this plan the population of
plants per hectare proposed at PT BIO INTI AGRINBGite is 130 stems. This
population is achieved with planting distance &f®m x 9.40 m x 9.40 m in equal
sides triangle composition or 9.42 m (distance witltows — US) x 8.16 (distance

between rows-TB)
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The plants piling (population 130 stems per hegtatdlat to wavy area (> 0° and <

15° or > 0% and < 27%) is done by the followingthod:

» At initial phase it is built master pile (pile’sigat is 4 m) at the four sides with
the help of theodolite at each interval of 94.2Qdmstance folds within rows is 10
stems, US direction) x 106.08 m (distance foldsvben rows is 13 stems, TB

direction)

» Then it is continued by the building of head piddg’'s height is 2,5 m), i.e. the
row of piles among master piles the distance otiviis 9.42 m US. This activity

uses small steel wire of 100 m long already equdppith a mark per 9.42 m

» At each overlay or flat plane it is built a piladin of £ 1 ha wide, i.e. between 4
master piles. It is this pile basin that will bews the reference to built piles
around it through shooting. First it is routed ® 1 wire already given a marked
per 8.16 m TB direction from one master pile toeotmaster pile, then at the
marked spot (per 8.16 m) it is plugged content flke’s height is 1.5 m). Then it
is routed a 100 m wire with distance mark per 92JS direction between 2
content piles starting from the first row followinige row of head piles, in which
at each mark on wire it is plugged content pilenticontinued up to the last row
from pile basin sequentially, where in each mowe hre row is shifted in US

direction into ¥2 distance in the row.

» Further, for area beyond pile basin, it is doree glling by shooting method i.e.
shooting the meeting of three different row diree by referring to the existing
head piles and content piles. For this, three psreach acting as shooter towards
one same spot, while another person plugs coniks® gnd assisted by another
person as the carrier of pile child.

» An illustration of piling system is shown in thgdire below:
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NOTE TO MBAK KARTIKA : KARENA ISINYA TIDAK BISA
DITRANSLATE, JADI TIDAK SAYA BUAT TKS

Remarks

(gambar bintang) master pile

(gambar wajik) head pile
<D dead pile

° content pile

The piling of plants (population 130 stems/hectaa)hilly / mountainous / highly
sloping area (> 15° and <40° or > 27% and <80%&Y is contour system with unequal
sides triangle pattern. The implementation of @aite making is done by the following
method:

> First it is done measurement on the average slepkvity angle by compass or

inclinoemeter (angle metering device)

» Distance within rows at contour system is the saémsuch distance in rows at
equal sides triangle system (five eyes). As for diance between rows in
contour system is the same to the projected disthetween rows at equal sides

triangle system (five eyes) with the real distamoeording to declivity is as

follows:
o “interval between contour (m)
Declivity _
Population 130 stems/ hectare
0° to 15° NOTE TO MBAK KARTIKA:

86



Untuk angka-angka dan huruf-huruf yang tidak perlu

diterjemahkan, tidak saya buat, mohon maklum tk:

UJ

At spots the slopes’ declivity of which are saméhi® average declivity's angles
obtained, it is measured and piled the distanosd®st contours according to

technical norms starting from hill-top to the loott side

At each of these contour piles, it is further madetinued pile towards the left
and right sides horizontally with interval 25 mttne help of compass or water
pass along the slope

Once the terrace building has completed, at shiystarting point it is again
plugged a reference pile at each contour terrazéitiection of which is straight

from the top towards the bottom of slope

Then at the first terrace, it is made subsequées po the left and right of said
reference pile with the interval conforming to thistance beween stem rows.
Then at the second terrace it is plugged two pdebe left and right of reference
pile at %2 the distance in rows from reference, pilen reference pile is repealed
and the piling is continued to the left and rightame interval with the distance
between rows. Next on, odd terrace is same wish trrace and even terrace is

same wih second terrace.

At hilly area it is no need to make a master pild@ad pile, except that at a flat
hill peak section it can be made a head pile aseate. The piling pattern

formed at a hill’s slope usually has the enquatsidliangle shape.

3) ‘the making of planting holes

Planting holes should be made one week beforentheementation of planting,

hole’s shape is cylinder with upright wall. Holelmmeter is 50 cm and hole’s depth
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is 60 cm. Topsoil dug is put to the north of holdsle the sub-soil is to the south of
holes.

The making of planting holes is done by the follogvimethod:

» At each pile it is made hole circle of diametercs® with pile as the center of

circle, afterwards pile is repealed

» Holes are dug by mattock / scoop following holdandketer as deep as 60 cm, the
wall must be upright

» Topsoil (0-30 cm) is put to the north of holes, tihe sub-soil (30 -60 cm deep)
is put to the South of holes

» Holes are measured by mal of hole, if mal is unéblenter yet then holes must

be fixed until the mal of hole is capable of entgrihe holes

4) Seeds preparation

Seeds to be planted should have reached the dgetveéen 9-18 months and have
passed selection. One to two weeks before seeddared, seeds must be rotated.
For seeds having the age of above 12 months #eret should be shaved first by 1
m high. What's need to be cared for prior to tHeaation of seeds to the field, they
must be watered until saturated.

The preparation of seeds that needs to do forltipg on field is:

» group of seeds to be planted must be checked dectes two weeks prior to the

planting. Rejected seeds must be removed and gedtro

» one week before the planting, seeds must be rotatedt those roots getting into
the soil and give a chance for the growth of neat'sohair prior to the planting

on field. In addition, this is to give a chance $eeds to adapt after the rotation

» one day before the planting, seeds that have pdksesklection and have been
rotated are gathered into groups for each oneofripansporting. For seeds aged
above 12 months their leaves are shaved firstnathigh so when it is planted on

field their leaves shall not collapse or tend
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» in the morning prior to carrying them to the fiekkeds must firstly be watered

until saturated

5) Transportation and Yarding

In transporting seeds it needs to consider whetingehem onto the truck, arranging
them on the truck, getting them down from inside tituck and yard them on the field.
Lifting seeds to get them onto and down the truskvall as yarding them on field
shall not by carrying the leaves but it must balhtbk bottom section of poly-bag,
while their arrangement inside the truck is maximuvo levels. One planting block
must be planted with one seed variety and shalbeahixed. The condition of seeds
upon arriving on field must be kept as such sorthendition is the same to the

condition during at nursery.

The working procedure of seeds transporting andiggris:
» on the truck basin, seeds are arranged in twodayex. firstly it is arranged one
layer densely then inbetween of seeds’ butt arianged another layer until basin

is full

» once the basin is full, vehicle to go to the plahpéanting location according to
the types of seeds. Run the vehicle carefully (l@hocity) to avoid any shock to

seeds

» on arriving at the planting location unload thedseearefully, for one unloading
point the seeds unloaded are + 50 stems at thevahtef unloading point as

needed

» from the unloading point, seeds are taken to filsidarrow or by using hanging

yoke to each planting point (hole)

6) Planting
The seeds planting working procedure on field ibisws:
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» Check first the size of planting hole, i.e. it mashform to the requirement. If it

does not suit to the size of mal (maybe collapdealg must be re-fixed

> Blend topsoil with 0.5 kg RP fertilizer ( per hold) distributed evenly then insert

it into the hole and spread evenly at 10 cm thiskne

» Seeds are collapsed, poly-bag’'s base is slashedsiomg a razor blade then

released

> Next, seeds are introduced into the hole with dprgpsition and exactly in the

middle of hole, then poly-bag’s side is slashedy{ag is not released yet)

» Around the poly-bag is backfilled with topsoil+RAxnuntil a half of high, then

the poly-bag already slashed is released

» Then the backfilled soil around polybag is compdgctafterwards hole is
backfilled entirely with topsoil+RP mix whileelng compacted by stepping
around it, so seeds can stand upright and shaélasilty be collapsible by wind

» Planting pile is again plugged around the plantstis, then the used polybag is

hung at the end of pile wood

» Once the planting completed, at the afternoon gttree day), the polybag hung at
the end of pile must be picked up by planting foaamvhile counting the seeds

already planted

7) Fencing

At certain locations at planting area it needsddte fencing of plants (individual fence).
The objective of this fencing is to avoid the newlginted seeds from being attacked by
pests particularly hedgehog pest. Plants fencidgie by the following method:

» material for fence is brought to the pre-designdedtion

» material of fence is made of hard wood, then pldggeund the plants at radius

0.5 m as many as 4-6 stakes
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3.
1)

if fence material uses plate zinc, then it is négalate zinc with the size of 280 x
45 cm, which is then wound around the wood stai@egiafterwards nailed at the
top and bottom sides of said plate zinc, then sislet so part of zinc's bottom

side gets into the soill

if using barbed wire, the barbed wire is wound raibthe stake circle while being
nailed at each stake starting from the bottom asyraa 7 levels at 8 cm distance,

then stake is hit once again so the wire winding geghtly close with soil

if using board, board of 2 x 25 x 70 cm is naikedhe stake around stake’s circle

as many as 2 levels

If using bamboo, split bamboo of 5 cm diameter &nah long is nailed around
stake’s circle horizontally as many as 5 levelghat distance of 8 cm starting
from the bottom to the top

If using ‘pest guard’ net, net is wound around stslcircle while being nailed at
each stake on its top and bottom sides

Non-producing plant (TBM) Nursery

Hunting reeds

If any reed grows it must be eradicated immediat&lyis work is done manually or

chemically. By manual, it is used fork. Reed iskéwt so all rhyzomas get out, then

clipped or put upon the cuts of palm midrib. Byeohcal method, it is used wiping

system by using reed killer such as Dowpon or RaymdThe rotation of work is carried

out once in a month or as needed

2)

Weeding

On mineral soil all types of grass except lentilsiibe cleaned up. selective weeding is

done so he growth of pure lentil keeps being maiath Harvesting road and control

road are carded clean. Disc is carded clean ank&dius. All woods, kittens, jarongan,

91



whitens and bamboos are dug out so the roots hrerabved. Then those woods are

clipped as in the eradication of reeds

3. Fertilization

Before fertilizer is applied, plant’s disc mustibeclean condition. Fertilziation is done at
the beginning and at the end of rainy season ierdalavoid fertilizer being washed out.
In view of fertilizer's expensive price amnd foffiefency, the fertilization work should
be done on internal manpower under the supervisfoassistant Section. The correct
fertililization dosage is suggested to follow rewoendation from the study result on
land fertility and the unity of leaf sample

4. Castration

Castration is the removal of male , female or r&utowers when oil palm crops have
reached 14-20 months of age. The benefits of thistration are among others to
eliminate sources of disease due to the presendmiibfbounches not yet qualified to
harvest, more uniformed and JAGUR vegetative dgnosd the production can be
improved more, the first harvesting of bunches stanightly be sent to the plant for
having met the harvesting requirement, and the tfrfest harvesting can be arranged as
planned. Castration shall at least be done on@vény 4 (four) months, young flowers
are gathered and then dumped at threshold

5. Pollination

Polinating insects to use are by optimizing localimating insects. So, it is not
introduced foreign insect (Elaedobius camerunitasivoid any negative impact of the
foreign insect that might change the ecosystermchai

6. Shooting effort

Plant at the age of 18 months should be removeshitd TUNAS, all of old leaves at the
bottom side are cut close to stem and the cutbeaped at threshold, this work is useful
to ease the cleaning up of disc

7. Pests and Diseases control

Oil palm crops located at field are not free frdme tttack of pests and diseases either.
Pests frequently attacking are rat, pig, fie woamg bag caterpillar. Rat is eradicated by
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using toxic bait. Pig is controlled by hunting ¢rosting, and for more effective way is

by making plantation circling ditches.

Bag caterpillar and fire worm are eradicated bygsnsecticide currently distributed in

the market among others Thuricida, Bactosfein eétchandling this fire worm and bag

caterpillar it must be remembered not to let thacktspreads within a relative short time.
therefore it is needed to run an ‘early warningeys. By this method a regular census
on caterpillar population will be able to warn imetevent that any explosive attack of
pests is going to occur, so the preventive acteataken quickly and correctly.

Some diseases commonly attacking are crown disg€aaeoderma sp and Marasmius. It
is known that crown disease is caused by genatitoif and its eradication is by not
using sprouts from a mother having the charactesistUp to presently it is not found yet

any powerful method to eradicate Ganoderma sp skseaich usually shows symptoms
at the Productive Plant (TM) age. Marasmius diseasebe avoided by doing plantation
sanitation.

4. The building of Road network

Road meant here is land transportation facilitg, it can at least be passed by four

wheeled vehicles as transportation lane at oil galentation. Another type of road that
can only be passed by two wheeled vehicles or hupamy/harvesting road) is not
discussed in this sub-chapter.
Road network system constitutes one of the mosbitapt factors in supportng and
guaranteeing the smoothness of transportation cp&atly for materials of plants’
requirement, the gathering and transportation oflpets to plant. The opening of road
network to be built should be adjusted to the topphic condition and requirements at
the plantation (the width of area). The shape aed af block will affect the length of
road needed. In the construction of PT BIO INTI AGRO’s plantation, the area in 1
(one) block is 25 Ha (250 m US x 1000 M TB)
Based on their functions, types of those roads alao® distinguished as follows:

a. Axis road

Axis road is the road connecting plantation offigdant and plantation gate
(asphalted road) which is built in TB and US diieas$ (according to field condition).

The function of this road is as transportation lfgci from inside to outside of
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plantation (asphalted road) and vise versa asasell is frequently passed by trucks
of 15- 20 tons capacity. This road is used to artsCPO and Kernel to asphalted
road, in addition it is used also for the transpmoh of plantation facilities and
infrastructure (e.g. fertilizer) from the outside main warehouse at the offices
complex and the transportation of production (TBShe plant.

b. Main road

Main road is the road connecting plantation offisersery location and plant to each
section. The function of this road is for the tyamsation of production (TBS) to the
plant or required materials to section. This roadouilt at each 2 (two) planting
blocks or each 2000 M in North-South direction apdght to Production road

C. Control road

Control road is the road located inside sectioh ¢banects between Production road.
This road serves to ease supervision by plantatianagement (foreman, assistant,
Head assistant and Manager). In addition, Contoddris also used as the
transportation road of production facilities sushfexrtilizer and drugs. Control road is
built at each 2 (two) planting blocks or each 2000in North-South direction and

upright to Production road.

d. Production road

Production road is fruits gathering road insidetisacwhich is upright to Main road
and leads to Control road / Main road. This swita tharvester, a normal distance to
PIKUL fresh fruit bunches (TBS) of oil palm to phaction gathering road where it is
built a TPH (Yield /TBS gathering place) is 125 Nroduction road is built at each
1 (one) planting block or each 250 M in East-Wbsdction

The sizes of the abovementioned roads’ partssapeesented in the following table.

Table 11-10. Sizes of parts of Axis, Main, contrahd production roads,
The Construction of PT BIO INTI AGRINDO’s Oil Palm
plantation
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No | Part of road Axis road Main road Control | Production

road road

1 Width of area
belonging to road
Width of road body
Width of road-
shoulder

Width of road
ditches

Width of street side
Depth of road
ditches

Road interval

Road closeness *)

Road direction

Remark *) highly depending on topographic shapethe planning of said road
closeness it is corrected between 1,3 — 1.6 agwptd the situation and condition of
PT BIO INTI AGRINDO's area.

Area belonging to road
Road side road ditches road-shoulder road body ad-sboulder road ditches
road side

Figure 1I-3.  Sketch of road construction

The working procedure in said road network buildsgs follows:

a. The building of road is based on the pre-designated blocking

b. At flat land to wavy land, the building of road dene simultenously with land
preparation activity, while at hilly land it is derafter land preparation (trees
felling down)
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At left and right sides of the lane to built a rca@ posted piles at the border of
ditch edge according to the respective type of @@ — 2.5 m from the nearest

planting piles) with interval between piles is®5

Lane between two rows of piles is cleaned up fromodvstumps, big stones and
other objects by using bulldozers

Road body is shaped by grader while flattening rbady and making road
ditches, where the dug soil of ditches is movetheomiddle of road. The shape

of road is convex like bamboo with declivity 2.55%0)

For crossing road, the declivity of road cliff imrimum 60°. While the declivity

of ascending road is 7 ° (12%)

Road body and road-shoulder are compacted by Bwdstiof compactor (roller)

grinding

The working procedure of the abovementioned roaddmang is as follows:

a.

b.

road body and road-shoulder are shaped and flattesek by grader

it is done the compacting of road body and roaulikler by compactor

(roller)

a suitable and ready available stone-sand is spetdroad body. For axis
road the thickness of sirtu layer is 20 cm (twoetsnthe application @ 10 cm),
while main road, production road and collectingdiotne thickness of sirtu
layer is 10 cm (one time application). Sirtu spreato road body is flattened

by grader

sirtu layer on road body is compacted by compagtadler) until a half part

of sirtu layer is submerged into road body

if sirtu layer can’t be compacted and shifts todkshoulder (frequently occurs
due to vehicles traffic), then before being comedadt must be done first a

raking by grader to blend and bind sirtu with soill
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f. at those points where water is usually puddling ttagped in road ditches
because there is no dumping road, it is made aorlaibg hole (basin) of 1 x
1 x 1 m inside block at the distance of + 10ranfroad side

g. at the point where the absorbing hole is unabledotaimn excess water
(usually at swamp road or lower road), it is madeging ditches towards the
lower part (swamp) in road cutting direction andvex@d further by posting
small POLONGAN or small titi

h. dumping ditches have 50 x 50 cm size from roadhdgctowards absorbing
hole
5. The procurement of facilities and infrastructure

The non-plant physical building (infrastructure)absolutely needed to support all
plantation activities such as the building of Comya building, housing building,
plant, the procurement of transportation facility e

1) Offices and housing buildings

The construction of offices and housing building®idd meet the following

requirements:

a) office building should be able to accommodate dlladministrative
activities, while Housing building should be able accommodate all

employees and staffs
b) protected from rain and the walls are not humid
C) light that enters is sufficient, sun-ray is notedity exposed
d) bulding ventilation is adequate

e) rainwater does not puddle at yard
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f) the envitonmental health is adequate by completuager facility for
household purpose, having a trash dumping areadiagosourcing places
of disease such as water puddle

0) WC location is not too close to houses and dug well

h) If possible it can be provided a yard at the bathause for planting

vegetables and raising livestock

Company buildings consist of master office, Sectmffice, warehouse, workshop,

vehicles garage, water cleaning installation andsme

2) Transportation equipment

To smoothen the activities, Management, staff esgistants are provided with various
types of vehicles such as Rocky, Kijang and Trastaercycle. For TBS transportation
from field to Plant, both in rainy season and degson it is used truck, truck pool and
Wheel tractor. As for the transportation of Palih(GPO) and oil palm kernel (PKO) it

can be used Tank truck by land road

6. The construction of Oil Palm processing Plant

* The construction of Plant

The width of area allocated for plant and IPAL 8@ Ha. The site of PT BIO INTI
AGRINDO'’s oil palm processing plant is planned tavé a distance of £ 800 meters
from Bian river.

The water body to use for this plant, both as smofavater and waste containing body is
Bian River. A sufficient supply of water sourceoise of the most important factors that
must be considered in determining the location pibat site.

The selection of this plant site has been doneaking into account the presence of
commonly applicable boundaries, among others watfard to the use of water source
from river so that the supply of water need forgassing shall run all along the year. The
ideal topography to select for a plant is a flaé,onowever for the building of loading
ramp it is needed a place higher from Sterilizatiait so it needs to do a landfill.

The selected location has a quite good land suipgocapacity, since land must be able

to support all buildings and equipment of the plauitt on it.
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In addition, the plant site must be free from floand has a good drainage, another
consideration to note is the direction of wind freqtly occurring at the site, it must be
ensured that the smoke from plant’s chimneys doépallute air within the employees’
housing complex or the surrounding community, idaoig its noise level.

The supporting facilities of PT BIO INTI AGRINDO'sil palm processing plant built
covering: weighing bridge, TBS receiving and Laeegdiramp, Sterilization station,
Thresching station, Pressing station, Clarificatstation, Deparicarping station, Kernel
extracting station, Kettle station, Power plant,GCBtockpile tank, oil trap recovery,
Effluent treatment and sludge decanter system, maipply pond, Office building,
Laboratory, Workshop, Worshipping place and Guaydiost.

* The building of IPAL

The building of Waste water Treatment Plant (IPAkfended to manage liquid waste
from plant operation is planned by an-aerobic blierworking system. The location of

IPAL will be close to plant at + 200 meters.

C. Operation phase
1. Productive Plant (TM) Nursery

1) Hunting reeds

If any reed grows it must be eradicated immediat&lyis work is done manually or
chemically. By manual, it is used fork. Reed iskéat so all rhyzomas get out, then
clipped or put upon the cuts of palm midrib. Byeohcal method, it is used wiping
system by using reed killer such as Dowpon or ReymdThe rotation of work is carried
out once in a month or as needed

2) Weeding

Oil palm disc with the radius of 1.5 - 2.0 M mb& clean to ease the strumming of
‘brondolan’ and inline with the increase of planéige then disc can be enlarged. In order
to avoid any cavity the direction of scratching mmhe changed once in each month.
Carrying road and Harvesting road need to be cteape‘gawangan’ should be cleared
away lightly with the frequency of once in each @ntis, and to improve the efficiency
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of ‘gawangan’ weeding it can be used herbicidth whe frequency of once in each 6
months.

3) Shooting effort

Shooting effort is conducted by ‘songgo dua’ systemich means that two leaves under
the oldest fruit bunches to be cut at the next dé&ting rotation are left and the rest are
cleaned up. Shoots should be as close as pogsilthe stem and with the shape of
outward horse palm to avoid any brondolan fromiggttaught during the harvest. Leaf
midrib resulting from shooting effort is cut intad then put at the ‘gawangan’ not used
as Carry road. During the shooting effort, ferncégge male flower and rotten fruit are
also discarded.

a) Fertilization

fertilization policy on Productive Plant (TM) coitstes the combination of age,
production, rainfall, fertility, and leaf analysiSherefore there is no universal dosage of
fertilization for all plantations. Notwithstandirgytentative fertilization dosage can also
be given as shown in the following table.

Table 1I-11.  Fertilization dosage of Oil palm plgKig/stem) by the age of plant,

The construction of PT BIO INTI AGRINDO'’s Oil RalPlantation

Type 0 1 2 3 4-5 6-13 >14
Mineral | NOTE TO

soll MBAK

Urea KARTIKA:

RP

KCL Untuk angka-

Kieserit | angka dan
Borax huruf-huruf
yang tidak
perlu
diterjemahkan

tidak saya
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buat, mohon

maklum tks

Remarks : * at plant’s hole
x Janjang ash is applied once in each 3 yeatseagplacement to KCI

xX dolomite is applied once in each 3 years

b) Control on plant’s pests and diseases

Oil palm crops located at field are not free frdme tttack of pests and diseases either.
Pests frequently attacking are rat, pig, fie woamg bag caterpillar. Rat is eradicated by
using toxic bait. Pig is controlled by hunting diosting.

Bag caterpillar and fire worm are eradicated bygsnsecticide currently distributed in
the market among others Thuricida, Bactosfein eétchandling this fire worm and bag
caterpillar it must be remembered not to let thacktspreads within a relative short time.
Therefore it is needed to run an ‘early warningesys. By this method a regular census
on caterpillar population will be able to warn imetevent that any explosive attack of
pests is going to occur, so the preventive acteataken quickly and correctly.

Some diseases commonly attacking are crown dis€agroderma sp and Marasmius. It
is known that crown disease is caused by genatitoif and its eradication is by not
using sprouts from a mother having the charactesistUp to presently it is not found yet
any powerful method to eradicate Ganoderma sp skseaich usually shows symptoms
at the Productive Plant (TM) age. Marasmius diseasebe avoided by doing plantation

sanitation.

2. Yield pickup (harvesting)

Oil palm crops having reached the age of approx.nfhths usually have started

producing (sand fruit) and can be harvested sognth® use of leading plant and a

correct technical culture, it is expected thatltheches’ weight has reached approx. 4-5
kg.

4) Harvesting preparation
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At least 6 (six) months prior to the start of hatueg, Carry Road, Harvest Bridge, Yield
gathering place (TPH), Main road and Productiormrioave already constructed.

5) Carry Road

Carry road is built with North — South directionidihh 1 meter and length to follow the
rows of plants. For each two rows of plants it sd@& one Carry Road

6) Yield gathering Place (TPH)

Yield gathering Place (TPH) is built to gather lemting yield on the relevant day prior
to being carried to plant. The size of TPH is 3 XM and must be clean from dirt and

weed interference.

7 Harvest Bridge

Harvest Bridge can be made of bamboo, wood orasiefl concrete with the width of
approx 40 cm and length as needed. For a long-tewestment the Harvest bridge
should be made of reinforced concrete. The functbrHarvest Bridge is to cross
drainage ditches for the smoothness of fruits prartation from inside the plantation to
TPH.

8) the criteria of Yield pickup

An Oil palm plantation field is already harvestaliden it meets the requirements:
harvest population 60%, bunches’ weight is 4 kgvarage, and harvest spreading rate is
5.

Since harvesting is a work to do along the econoame of plants, then it is
recommended to implement the harvesting by plamtati workforce. This closely
connects to manpower’s skills in order to achiehe tmaximum crops productivity.
Furthermore, in connection to area’s topographig itecommended that harvesting is
done by fixed random system.

To achieve the productivity desired, it should ledirled the basic criteria of harvesting
the rate of which depends on the age of crops, ampreduction, topography, climate
and working hours.

All bunches ready to harvest can be cut by hamggbols, i.e. chisel or ‘egrek’, and it

must be ensured that no harvest ready bunchesgfateehind. Branch cut must have the
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shape of horse palm tilting outward and closindpttigto stem. As for the criteria of
harvest ready bunches are as presented in tleeiialaw.

3. Waste water control

The control on Oil palm waste water has come techrological challenge in the future.
By the widening area of plants and the increasumantjty of Oil Palm processing plant,
pollution issue must be handled since the beginning
On February 1, 1991, the State Minister of KLH esuDecree no. KEP-
03/MENKLH/11/1991, concerning Quality Standard ofdid waste for any operating
activity as presented in the table below.
Table 1I-12.  Quality Standard of liquid waste @il Palm Industry.

The construction of PT BIO INTI AGRINDO's Oil palplantation

The maximum debit of waste of 6 M3 per ton of prodct

Parameter Maximum degree Maximum pollution load
1. BOD NOTE TO MBAK
KARTIKA:
2. COD

3. Suspended solid Untuk angka-angka dan

huruf-huruf yang tidak
Total :

_ perlu diterjemahkan, tidak
1. Oil and Grease

saya buat, mohon maklum
2. NH3-N (Total tks

ammonia)

3. pH

According to Processing Material Balance it is oi#d that in each 1 ton of Clean Oil
produced it will occur 2.44 tons of waste waterhattie composition:

« water : 2.30 tons
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* NOS (non oil solid) :0.12 ton

« Qil : 0.02 ton

Based on BOD, waste water of Oil Palm plant randiatyveen 25.000 — 40.000 ppm is
still higher than the applicable regulation (500pphowever though waste water is free
from toxic material its waste’s characteristic &g to get rotten (Bio degradable) so it is
relatively easy to handle it.

The handling of Oil Palm plant’'s waste water isoramended to use combined method
of An-aerobic and aerobic decomposition, sinceaipotlay the method is still the best
method. The handling on Oil Palm plant’'s waste aaducted on 3 different types of
phase, i.e.:

1) Preparation

Drab water dumped out by Plant, to be firstly puthpe Oil extracting Basin (Drab
basin).

Water dumping from extracting basin is firstly malized at the tank with the addition of
Alkali to increase the pH of Waste (pH 7). Thenstgawater is pumped up to cooling
tower to decrease its temperature to become apgB8xC - 50 © C so bacterial may live
there. Next, the cold waste water is channeled ree@ing pond with the addition of
bacterial.

2) Anaerobic decomposition

The principle of this treatment is to decrease B@Ih the help of bacterial in a deep
pond, without an aeration. Bacterial will add tligamic material to become Methane gas
and Carbon dioxide. This method is recommendedséi(two) 2 serial ponds, where
the last pond has the longer hydraulic containmenbd.

3) Aerobic decomposition

The principle of Aerobic decomposition is by casal, bacterial will oxidize organic
material at an open aeration pond. This method deyease BOD. Up to this phase
waste water can already be released to river.

Waste water treatment by 3 phases above has alcagadyple of decreasing BOD which
is originally 25.000 ppm to become 100-200 ppm
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4, Recruitment of Manpower

The manpower procurement plan for PT Bio Inti Ado is divided into 2 (two) groups,
i.e. : local manpower and cross-regional workfo(@&KAD). The recruitment of
manpower for PT Bio Inti Agrindo is prioritized ftmcal manpowerX 70%) and AKAD

(> 30%) and subsequently the composition will chaageording to the preparedness
level and working skills after the provision ofitveag and education to local manpower.
The recruitment of plantation manpower at consioncphase, covers manpower for the
activities: land opening, non-plant physical comstion, seedbed and seedlings, land and
water conservation, plant nursery as well as thesttoction of plant and IPAL. The
number and specifications of PT Bio Inti Agrindo'anpower are presentedTiable Il-

13 and Table II-14.

Table 1I-13.  The number and specifications of PT Bi Inti Agrindo’s manpower

No | MANPOWER SPECIFICATIONS | THE EXISTING MANPOWER
(PERSON)

1 Permanent manpower

A. SENIOR PLANTATION
MANAGER

B. ASSISTANT HEAD

C. HEAD OF ADMINISTRATIVE
DEPT

D. ASSISTANT SECTION AND
TRACTION

E. SECTION HEAD

2 MONTHLY AND DAILY
EMPLOYEE

A. HEAD OFFICE

B. SECURITY FORCE
C. WORKSHOP

D. TRACTION

E. SECTION
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LOOSE DAILY WORKER

TOTAL 3.092

Table 1I-14.  The recruitment of Manpower for Oillfdgorocessing Plant

No | MANPOWER SPECIFICATIONS | MANPOWER RECRUIMENT PLAN
(PERSON)

1 PERMANENT EMPLOYEE

A. PLANT MANAGER/HEAD

B. ASSISTANT PROCESSING
C. ASSISTANT LABORATORY /
ENVIRONMENT

D. ASSISTANT ENGINEERING
(PLANT'S MACHINARY)

E. HEAD OF PLANT
ADMINISTRATION DEPT.

2 MONTHLY AND DAILY
EMPLOYEE

A. PROCESSING (PRODUCTION
MANPOWER

B.
LABORATORY/ENVIRONMENT
MANPOWER

C. ENGINEERING MANPOWER
D. ADMINISTRATIVE
MANPOWER

E. DRIVERS AND DRIVERS
ASSISTANTS (CPO AND KERNEL
TRUCKS)

F. SECURITY FORCE

TOTAL 240
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d. Post Operation phase (year > 25)

Post-operation phase constitutes the final phagaisfoil palm plantation construction
activity. At post-operation phase, it will be comtied land rehabilitation / reclamation
activity which constitutes the recovery of arealmdtion from plantation area back to
become forest area.

T this land rehabilitation / reclamation activitirese oil palm crops aged 25 years which
are no longer productive are then cleared awayubsequently be planted with forest
plants (reforestation) so the plantation areadsvered to its initial condition, i.e. forest

area.

C. CONNECTION BETWEEN THE ACTIVITY PLAN AND OTHER
SURROUNDING ACTIVITIES

The other activity components existing around therkimg area are the oil palm

plantation of PT Papua Agro Lestari, PT Ulilin Agtestari, and PT Pusaka Agro

Makmur.
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LIVING ENVIRONMENTAL COLOR

A.PHYSICAL-CHEMICAL COMPONENTS

1. Climate

The calculation results by Scmidt & Ferguson methib@ location of PT Bio Inti
Agrindo’s which was observed from the nearest Weratbbservatory station (Tanah
Merah Meteorology station) during observation periof 1997-2006, is included in
Climate A type with Q value 0%. The climate affagtiUlilin district in Meruake
regency is Tropical climate.

Based on the pattern of rain type it is classiBsdype A, i.e. an area with one rainfall
peak. A relatively high rainfall occurs in April 32 mm/month), and a relatively low
rainfall occurs in August (286 mm/month). The agerannual rainfall is 4.196 mm/year
with total rainy days of 252 days/year.

The rain intensity showing the rate of rainfall pamy day, the highest one occurs in
April, i.e. 20.57 mm/hh. In average it is + 16.88n/hh, if applied into the Criteria and
procedure of determining Protected Forest and Rtamu forest - Kep. Mentan no.
837/Kpts/Um/11/1980, concerning the Criteria amdcpdure of determining Protected
Forest ; and Kep. Mentan no. 683/Kpts/Um/8/1981nceoning the Criteria and
procedure of determining Production Forest - inhdude in low rain intensity category
(12). Data of rainfall and rainy days at Tanah MeMeteorology station during the last
ten years (1997 -2006) is shown in Table IlI-1.

Table IlI-1. Data of Climate at PT Bio Inti Agrint Oil palm plantation area

Parameter Month Total

Ja|Fe |[Marc|Ap |Ma |Ju |Ju|Au | Sp|Oc|No |De |/
n|b (h |r Jy |n |l |g |t |t |[v |c |avera

ge

Rainfall (mm)

Rainy day (hh)
Intensity (mm/hh)

Air temperature
(°C)

- Average
- Maximum

- Minimum

Humidity (%)

al|b

Water balance

1. CH

2. Air

temperatur
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e

3. Standard
daily ETP

4. Correction
factor

5. ETP

6. CH-ETP

7. APWL

8. KAT

9. dKAT

10.ETA

11.Surplus

12. Deficit

13.Ro

Source : Tanah Merah Meteorology station (199Z0@6)

GRAFIK

NOTE TO MBAK KARTIKA : KOMPUTER SAYA APLIKASI GRAFIKNYA
TIDAK BERFUNGSI JADI TIDAK BISA SAYA BUAT

Figure llI-1. Graphic of Rainfall and Water Balanicethe territory around the study
area

The measurement on micro climate elements, i.epéeature and air humidity was done

at several locations, i.e. at Protected area, &iant area, and Open area (Open land).
Based on the vegetation cover, the measurementwas at the ex-felling down area

and non forested area. The measurement was dowedretl1.00 am to 13.30 pm in

good sky condition.
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Area with the type of non-forest vegetation covad fa higher temperature than that of
forested area. The highest temperature resultorg faid measurement at non-forest area
was 32.6 °C.

Air humidity are the study area ranged between 81%85%, with the implementation of
measurement on daylight, which showed that théuwnidity at reserved area was quite
high. The condition of micro climate (air temperatand humidity) is given in detail in
Table 111-2.

Table 1lI-2.  The condition of micro climate at taeea of PT Bio Inti Agrindo

No | Observation location Temperature | Humidity (%) Land allocation
(°C)
1 Ex felling down Protected area
Ex felling down Plantation area
Ex felling down Plantation area
Non forest Settlements
Non forest Base Camp

2. Geology and Land’s Shape

Based on Geological Map of Papua Province at Stalle250.000, type of rock at the
study area consists of one type of rock i.e. misgak between sandstone and pebble
(Qs), visually, the spread of types of rock atghely area is presented in Figure IlI-2.
Land System at the study area is included in MWAdIaystem group, i.e. nicked ex
beach plain land system including the flat smatha@ns. The spread of land system is
given visually in Figure III-3.

3. Physiographic and Shape of Territory

Based on the planimetric measurement on slope abagssourcing from Radar Image
Map of DEM SRTM, slope A class (flat) is more spas compared to slope B class
(sloping). In detail, the class of slope foundha study area is presented in Table IlI-3,
with the spread as illustrated in figure 111-4.

Table 11I-3.  Slope class at PT Bio Inti Agrindo’sl@alm plantation planned area

No Slope classification (%) Class Area (hectare) rcéd (%)
Flat (0 —8) A
Sloping (8-15) B
Total

Source : Radar image Map of DEM SRTM

4, Hydrology

The working area is included in Bian and Fly wdteds. Most of natural drainages
within the project’s area are drained to Bian rivéris river is not affected by seawater’s
tidal pattern.
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Table lll-4. The area of DAS at the study area BfB#o Inti Agrindo

Name of DAS Location at the Area (Hectare) Percentage (%)
study area

Bian Western part of
study area

Fly eastern part of study
area

Total

Source : Radar image Map of DEM SRTM

* Morphometry of DAS

On Hydrological basis, the study area is locateDAS territory of Bian and Fly. Rivers
existing around the area and flow into the worlkanga of PT Bio Inti Agrindo are S.Bian
of +80 km long and +40 m wide and Fly river ot 50 km long and £60 m wide. The
area of Bian’s DAS is 37.148 hectares and Fly’'s Dg\3.752 hectares.

* Sediment load

The effect of erosion that occurs in the study akeil cause a sedimentation at those
rivers passing the area. The magnitude of erodiat e parallel with the rate of erosion
that occurs. The results of analysis on sedimiemntédad for each DAS are presented in
Table III-5.

T\able 1lI-5  Sediment load of DAS in the studyafeOA)

N | DA | Effectiv | Debit Erosion SD | Qs Sediment
o |S e area | (m3/day| Ton/halyed Ton/yea| R (ton/day | Ton/m | Grl/l
(ha) ) r r (%) |) 3 t
1 | Bia
n
2 | Fly

GAMBAR PETA FORMAT LANDSCAPE di hal
[1-4
(TIDAK BISA DITRANSLATE)

Figure 1lI-2  Geology Map at PT BIO INTI AGRINDO ea
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Figure 1lI-4  Slope Class Map at PT BIO INTI AGRINDarea

GAMBAR PETA FORMAT LANDSCAPE di hal
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5. Water quality

The quality of river's water available within theudy area is in general good, shown by
the physical appearance of water, i.e. smelletastmperature, color, turbidity and
dissolved solid substance. The people use rivedgemfor their daily needs (MCK),
water abundance is available the whole year.

Observation/measurement on the quality of riveratenr both physical and chemical
characteristics was conducted in situ / on field kboratory. The parameters of physical
characteristics observed were: pH, ammonia, chdorldioride, total hardness, nitrate,
nitrite, sulfate, arsenic, iron (Fe) etc.

The temperature of water in those rivers existinthe study area ranges between 25.0 —
26.0 °C, temperature at S Mandob outlet (DAS of) Hy relatively same with the
temperature at S. Hut outlet (DAS of Bian). Theueabf dissolved solid is between 152 -
158 mg/l, the concentration of dissolved t solidSatMandob outlet (DAS of Fly) is
higher than it is at S. Hut outlet (DAS of Bian)hel turbidity of river waters ranges
between 0.2 — 0.5 NTU, turbidity at S. Hut outleAS of Bian) is higher than it is at S.
Mandob outlet (DAS of Fly). A detailed informaticon the quality of river's water
existing at the study area is presented in Tahlg. Il

Table llI-6. The physical and chemical charact@msstof water at PT Bio Inti
Agrindo’s area
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No | Parameter Unit S Mandob| S. Hut QUALITY
outlet outlet STANDARD
(DAS of (DAS of
Fly) Bian)
I Physics
1. Smell Does not Does not Does not
smell smell smell
2. Taste Does not Does not Does not
taste taste taste
3. Temperature *)
4. Color
5. Turbidity NTU scale
6. Dissolved solid
substance
Il Chemistry
7. pH
8. ammonia
9. chloride
10.fluoride

11.total hardness

12.nitrate

13. nitrite

14. sulfate

15.arsenic

16.iron

17.cadmium

18.chromium

19.manganese

20.mercury
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21.lead

22.copper

23.zinc

24.organic
substance

25.chloride

*) in situ analysis by field survey team

GAMBAR PETA FORMAT LANDSCAPE di hal
111-9
(TIDAK BISA DITRANSLATE)
Figure 1lI-5. Map of DAS at PT BIO INTI
AGRINDO'’S area
GAMBAR PETA FORMAT LANDSCAPE di hal
111-10
(TIDAK BISA DITRANSLATE)
Figure Il1I-6. Map of area’s functions (regional
spatial arrangement) at at PT BIO INTI AGRINDO’S

area
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6. Air quality

The air quality to be observed at the study are@rsoseveral parameters among others:
carbon monoxide, nitrogen dioxide, sulfur dioxid&jdant, ammonia, hydrogen sulfide,
hydrocarbon, dust, humidity, and noise.

The quality of air at the plantation area is ndter@ough, since the condition of cover
crops is the form of oil palm plantation so up tegently the air quality at the study area
is relative good and the noise level is still quitamfortable < 65 dBA (the permitted
threshold of comfort).

7. Space, Land, and Soil

a. Regional Spatial Arrangement

based on the Map of Forest and Waters areastatus ®f agreed forest at the study area
is included in Conversion Production Forest (HPA§) presented in Figure 111-6.

b. Cover Crops

based on Landsat Image TM5 Band 542 Path 100 Rowf&007, the study area
consists of several types of cover crops as predantTable IlI-7. The type of bushes
cover crops is more dominantly at the study argaresented in Figure 111-7.

Table 1lI-7.  Types of Cover crops at the study aeBT Bio Inti Agrindo

No | Type of cover crops Area (hectare) Area (%)
1 Secondary dry land forest

Bushes

Open land

Total

Source : Landsat Image TM5 Band 542 Path 100 &owf 2007

C. Soill

based on Map of Land System and Land Suitabiliti?¥erot serial of 1986, scale 1:
250.000, type of soil at the study area is includedPodsolik soil (Paleustuffs).

According to erosion sensitivity level, Podsoliklggpe is classified as prone to erosion
(T4). The spread of types of soil existing atwweking area is presented in Figure [I-8.

* Physical characteristics of Soil
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The physical characteristics of Soil reviewed cowexture, bulk density, porosity, and
soil permeability. Those three soil characteristiose associate with the rate of erosion
occurring, as one of factors in determining erosiocording to USLE.

Soil texture (composition of soil compiling pargs) determines the water arrangement
in soil in the form of infiltration, penetration keeity, as well as water binding capability
by soil, so it is highly determinative to the ratkeerosion to occur. Soil texture at the
study area includes dusty clay up to sandy claye Joil texture at the area of PT Bio Inti
Agrindo’s plantation is presented in detail in Teahl-8.

Bulk density (specific gravity) shows the undisied aggregate weight of soil per
volume unit. This parameter constitutes is an inputhe calculation on the weight of
eroded soil. The rate of soil transportation thfodigis erosion has a close correlation
with the rate of soil's specific gravity (BD). Sait the plantation area of PT Bio Inti
Agrindo has the specific gravity between 0.75 -11gfcc (Table 111-8). This condition
causes a relatively high infiltration rate, sol thaoff becomes relatively smaller.
Porosity constitutes the quantity percentage gtgrapaces (macro and micro pores) in
a certain volume unit. The value of soil porosityttee study area is classified very high
(46-\ 71%) as presented in Table IlI-8.

Soil permeability shows the soil capability in le¢f through water in saturated condition.
The rate of permeability value highly depends om téxture and structure of soil. Soil
permeability at the study area varies from modefate7 cm/hour) to very high (14.25

cm/hour) as presented in Table I1I-8.

Table 11I-8  the physical characteristics of soitla construction area of PT Bio Inti
Agrindo’s Oil palm plantation 1)

N | Samp| Texture of | Bulk | Porosi| Water degree | Drainage Water Permeabilit
o |le 3 fractions | densi | ty (% volume) at| pore (% available |y
code | (%) ty pF volume)
San( Dus! Clay Gr/em? (%) pFi pFz pF pF Rapic quick Slow (% vol) Cm/hour
2.54 4.2
1
3
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O K| ©| 0 N| o O &~

Top limit

Average

Bottom

limit

KK (%)

Remarks: 1. Analysis results of SEAMEO BIOTR@Bdratory Bogor
2. tested at SK =95%

¢ Chemical characteristics of Soil

Soil's chemical characteristics reviewed are: il seaction (pH), replaceable Al,
replaceable alkali (Ca, Mg, Na and K), kation exdeable capacity (KTK), C-organic,
N-total and P-available. The criteria of soil's ofieal characteristics assessment is done
based on the assessment from Soil research c&0&3)(

Soil reaction at the study area is sour with pHueavaries between 4.50 to 5.20. Al
content is low to moderate.

Alkali content at the study area is low to moderatigh alkali saturation low to moderate.
C-organic content is low to very high, N-total cemit is very low to moderate, P-
available content is in general very low. The loantent of this element is affected by
soil composing key material which is low in nuttiefihe chemical characteristics of Soil
is presented in detail in Table 111-9.
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Table 11I-9

Chemical characteristics of Soil at tmmstruction area of PT Bio Inti

Agrindo’s Oil palm plantation 1)

No | Sample| pH (1:1) C- N- [ CINT P- dd alkalis (extract of NH4- | KTK Alkaline | Al/H dd
code organic | total available | Acetate 1,0 N pH 7,0 (meq/100| saturation| (meg/100
) | (%) Bray| | (meq/100 gr) ar) (%) ar)
H20 | KCI (ppm) Ca| Mg | K | Na | Total Al
1
2
3
4
5
6
7
8
9
10
Top limit
Average
Bottom
limit
KK (%)
Remarks: 1. Analysis results of SEAMEO BIOTR@PBdratory Bogor
2. tested at SK =95%
* Erosion

Based on USLE equation, the erosion rate occuisrgffected by rain erosivity factor

(rainfall and rainy days), erodibility (soil's phgal-chemical characteristics) , length and
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angles of slope as well as land cover / use ardl danservatory act. The estimation on
erosion rate was made on various area’s slopingygres of vegetation covers.

The estimation on erosion rate was made from sippimea to quite sloping area with
cover type of ex felling down forest vegetation @O The rate of erosion estimated to

occur at the study area for each land unit (LTPrssented in Table 111-10.

Table 11I-10. the estimated erosion rate at thiestruction area of PT Bio Inti Agrindo’s

Oil palm plantation

No Land unit Type of soil Erosion (ton/ha/year)
LOA
Podsolic
Podsolic

GAMBAR PETA FORMAT LANDSCAPE di hal
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Figure 1lI-7  Map of cover crops at PT BIO INTI AGRDO’s area
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Figure 111-8

Onshore biota

flora/Vegetation

Map of Soil at PT BIO INTI AGRINDO'sraa

Based on the field survey , species of flora/vegaiaand wood potential at the

study area are presented in Table I1I-11

Table 1lI-11  Wood potential per hectare in averag the construction area of

PT Bio

Inti Agrindo’s Oil palm plantation *)

Felling down)

in the endrforest (ex

No

Type of tree

\quantity (stem / ha) and volume (m3bf trees in diameter class

30-39 cm

40-49 cm

50-59 cm

up

60 cm a

nB80 cm and

up

30 cm and

up

Resak

Matos

Mersawa

Other

meranti

Bintangur

Forest guava
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Medang

Forest

nutmeg

Kelat

Pine

Acacia

TOTAL

Source : *) forestry service of Papua provin€) 2

b) Non-wood forest produce and protected vegetation

based on the survey results and interviews withlloommunity as well as by referring
to PP number 7 of 1999, it was identified some sypenon-wood forest produce and
protected vegetation existing at the working areR Bio Inti Agrindo as presented in
Table 111-12

Table 1lI-12 non-wood forest produce and proteatedetation existing at the working

area of PT Bio Inti Agrindo as presented in Talbld 2

No Type of vegetation Criteria Diameter limitsRemark
(cm)

1 Rattan All are
resin Sap producer <50 protected
Matoa Fruit producer | <50 because they
Olive Fruit producer | <60 are needed for
Canary Fruit producer | < 60 human’s
Forest jackfruit Fruit producer interest and as
Lawang wood Oil producer <25 feed for wild
Orchid Flower animals

producer including

protected wild

animals
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The types of non-wood forest produce identifiedhat study area are rattan, fruits, and
sap and oil producing woods. Species of fruits Wwrace potential and used by human
and wild animals for their daily life, are amondpets matoa.

Plant which is extracted its sap is resin. Resga {Agathis damara) is usually utilized by
community for illumination (torch light) at the rig

C) Fauna

the species of wild animals living at the studyaasee among others (1) mammalian :
boar (Sus crofa), cuscus (phalanger gymnotis), Keegaroo (dendologus ursinus), and
deer (Cervus timorensis), (2) Aves : cassowa&ds\arius casuarius), Fish eagle
(Pandion halietus), big beak parakeet (Tanygnatmesgalorinchos), blue chest
cendrawasih (Ptiloris magnificus), and yellow cr€sickatoo (Cacatua galerita), and (3)
Reptile : fresh water crocodile (Crocodilus novwsegae), and lizard (Varanus gouldi).
Data on wild animals and the remaining habitat dodis presented in Table I11-13.

Table 11I-13 identified species of wild animalsthé area of PT Bio Inti Agrindo

N | SPECIES REGION'S| STATUS | Quantity | PROTECTION HABITAT
0 NAME REGULATION/L
AW
A | MAMMALIAN
Macrooididae
Denrolaqus Brown tree | Protected PP number 7 of | Plain forest
ursinus kangaroo 1999 and hills,
arboreal
(living and
sleeping on
forest floor)
Phalangeridae Protecteq PP number 7 of
1999
Phalanger Dotted Plain forest
gymnotis cuscus and
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mountain,

living on
trees

Cervidae Protected PP number 7 of

1999

Cervus Deer Plain forest

timorensis swamp and
hills

Suldae Not

protected

Sus crofa Boar Plain fores
and
mountain

REPTILE

Crocodylidae Protected PP number 7 of

1999

Crocodylus fresh water Swamp,

novaeguinaeae | crocodile spring, lake,
slow current
muddy
river, active
in the night

Varanidae Not

protected

Varanus gouldii | Lizard Plain land

and
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mountain,

living on
trees and
water
C\ | AVES
Columbidae Protected PP number 7 of
1999
Goura cristafa Mambruk Plain fores
and
mountain
Tanygnathusida Protected PP number 7 of
e 1999
Tanygnathus big beak Plain forest
megalorinchos | parakeet and
mountain
Philorisidae Protected PP number 7 of
1999
Ptiloris blue chest Plain forest
magnificus cendrawasi and
h mountain
Bucerotidae Protected PP number 7 of
1999
Rhyticeros Taon-taon Plain forest
plicatus (papua’s and
hornbill) mountain
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Cassuaridae Protected PP number 7 of
1999
casuarius Cassowary Plain fores
casuarius and
mountain
Psiticiadae
Frichaglossus | Green Not Plain forest
goldiei parrot protected and
mountain
Psittacidae yellow crestProtected PP number 7 of | Plain forest
Cockatoo 1999 and
mountain
Cacatua galerita
Psittacidae Protected PP number 7 of| Plain forest
1999 and
mountain
Lorius Red parrot
domicellus

Aquatic Biota

Plankton and Benthos

plankton comprises of two species i.e. phytoplankand zooplankton, pythoplankton
species found at river waters of study area ramg#aeen 4 -9 taxa with individual
guantity of 176.868 — 273.350 /m3, diversity ra¢petween 1.32 — 1.52, uniformity
0.60 — 0.85 and dominance 0.14 — 0.36. The presehzootoplankton at waters in
addition to depends on water quality also to thenaance of phytoplankton as its source

of feed. The existing species of zooplankton rarg#aeen 1-2 taxa with with individual
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quantity of 1.068/m3, diversity 0.19, and dominamicB0-1.00. The detailed data of
phytoplankton and zooplankton species existinpattaters of study area is presented in
Table 11I-14 and Table 111-15.

Benthos is one of aquatic biota components livintha base of waters, benthos’ life is
affected by basic substrate, current velocity, itlity / clarity, and chemical and
biological factors. Benthos identified at the stalga comprises of 2 taxa with individual
guantity ranges between 1.034 — 1.256 /m3 as prexsenTable I1I-16

Table 1lI-14  the abundance of phytoplankton at watgound the study area

ORGANISM OBSERVATORY STATION
S Mandob outlet (DAS of| S Hut outlet (DAS of
Fly) Bian)

BACILLARIOPHYCEAE

Cymbella sp

Gysasigma sp

Nitzschia sp

Diatoma sp

Surirella sp

Navicula sp

Cocconeis sp

Fragillaria sp

MYXOPHYCEAE

Number of taxa

Individual quantity /m3
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Diversity index (H)

Uniformity index (E)

Dominance index (C)

Table 11I-15 the abundance of Zooplankton at waseoaind the study area

ORGANISM OBSERVATORY STATION
S Mandob outlet (DAS of | S Hut outlet (DAS of Bian)
Fly)
PROTOZOA
ROTIFERA
COPEPODA

Number of taxa

Individual quantity /m3

Diversity index (H)

Uniformity index (E)

Dominance index (C)

Table 1lI-16  the population of benthos at wateuad the study area

ORGANISM

OBSERVATORY STATION

S Mandob outlet (DAS of
Fly)

S Hut outlet (DAS of Bian)

CRUSTACEAE
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GASTROPODA

Number of taxa

Individual quantity /m3

Diversity index (H)

Uniformity index (E)

Dominance index (C)

b) Nekton / fish

the presence of fish at waters is affected by watedity, phytoplankton, zooplankton,

and other small fish. The loss of certain fish #ecconstitutes a clue that the
environment has suffered a change to such a conditt good for fish life, since there

has occurred a degradation to environmental quality

Based on interviews with people around the rivat,of the rivers have the almost same
diversity. Species of fish which are important drave economic value existing at the
study area are among others: (1) arowana, (2)gdB) catfish, (4) bolana and (5) river
shrimp

C. SOCIAL ECONOMIC AND CULTURAL COMPONENTS

Based on the division of territories according tovgrnmental administration, the

Working Area is included in the territory of Pappr@vince, Merauke regency, exactly
in Ulilin District.

1. Demography

a) structure of population

family members in the district around the studyaasse 4 persons in average, the
population of male people in each district is alsvdyigger compared to female as

presented in Table IlI-17

Table 1lI-17  population and ratio of genders im@ongs in the district around the
study area of PT Bio Inti Agrindo

No Kampong Head of | Male Female Qty Ratio

family
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Total

Source : Results of field survey in the ANDAL sgddr the Oil palm plantation of PT
Bio Inti Agrindo in Ulilin district, 2008

b) Population level

Ulilin district has a territory area of 1.573 kmz2ithv population density of 3.01
persons/km2. The most spacious kampong is Mandek@marpong of 163 km2 with
population density of 1.57 persons/km2, while thestrpopulated kampong is Kumaaf
kampong with population density of 5.89 persons/lkand territory area of 123 km2. The
population density in kampongs in Ulilin distriderauke regency, is given in detail in
Table 111.18

Table 1lI-18 The territory area and population dgn®f kampongs in the district
around the study area of PT Bio Inti Agrindo

No Kampong Area (km2) Population | Density

(persons) | (persons/kmz2
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Total

Source : Results of field survey in the ANDAL syddr the Oil palm plantation of PT
Bio Inti Agrindo in
Ulilin district, 2008

2. Social Economy

The prospective Oil Palm Plantation of PT Bio IAgrindo is located in Ulilin district
(expansion from Murting district) , Merauke regenBypua province. Kumaaf kampong
is the capital city of Ulilin district so compared the other kampongs it is relatively
better with relatively more complete facilities.iltl people are the owner of communal
land of said plantation’s prospective area. Thgritit is located to the north of Muting
district. The people’s houses are made of boardigwad floors) and roof of zinc.

Based on said reference of communal ownership,sttope of study area for social
economy is Ulilin district, as the receiver of ditémpact from the construction activity
of oil palm plantation.

a) Accessibility

In fact Ulilin district can be reached by four-wkez vehicle, but because there is no
sufficient bridge or crossing facility yet for camn Bian river, so it is still used
motorcycle or by chartering an ‘ojek’ from Merauk

b) Livelihood
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Almost all the population do the relatively sametivaiy in fulfilling their living
requirement. The population’s livelihood activisyagonducted more to meet their primary
needs and of subsistent nature, i.e. food for #mily, anchoring sago in the forest,
hunting deer, pigs and crocodiles as well as flnthe river. As for the higher level of
requirements (secondary, tertiary) it is inadequitain livelihood is nomad dry field
and hunting.

In Kumaaf kampong there are livelihoods that predunoney, i.e. hunting deer,
kangaroo, cassowary, crocodile and fishing on Bixar, and working on dry field.

* Deer (Cervus timorensis russa) hunting

Deer hunting can be done either in the morninig dine evening. Hunting in the evening
is usually easier than that of in daylight. Equighpgth torch and chopper, archer or air
rifle, the hunting can be begun. Usually with akdawndition in the night and helped by a
torch, a hunter only has to imitate deer’s voite hearest deer will come close and
quickly with the help of the torch the deer shaldasily slashed by chopper; if the deer
is at a far distance, and the hunter carries arifl@gythe deer will be shot.

To make it easier, hunting on daylight is usualigisted by a hunting dog. With a strong
smelling, the dog will hunt a deer easily, almostdeer shall be capable of getting free
from the munich of this hunting dog. When this hapg the hunter only has to use their
arch, and the hunting finished. The hunting resait be sold through an ‘ojek’ driver to
be taken to Merauke. Currently the price of deemfrhunters to collecors is = 8000 —
10.000 /kg purely with no bone. The price of deeeamin Merauke is currently
Rp.30.000 — rp. 35.000 per kg.

* Kangaroo / Yamay (Dendrolagus spp) hunting

kangaroo hunting can be done either in the moromop the evening. Hunting in the
evening is easily done by using motorcycle, sitig animal usually wandering around
on an open field, so a hunter can shoot his de& wfile riding on a motorbike. This
exciting hunting may generate a dozen of kangantlmmfour to six hours. The price of
a big kangaroo in Kindiki kampong is approx. Rp.0BD per animal.

The meat of this kangaroo is usually sold to Meeawgky also in fresh meat or in
processed form usually smoked meat. Kangaroo froatrdpodidae, is classified in

animal with pocket (infra class : marsupialia) ama@mmalian (class : mammalian).
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This species of animal only exists in Papua anthéiided in protected animals even
though its population is quite abundant due to sayrhunting done on this mammalian.
Since 70’an kangaroo has been prohibited to huhpaotected by law.

Name for this animal suits the way it lives. Tregn@faroo lives on trees though it
sometimes gets down to the ground for drinkingis Tnoup used to live among the thick
forest and bushes.

Ground kangaroo has far smaller front feet compéoeits rear feet, its tail sharpens at
the end and has no hair. Its muzzle is not toopshad has no hair as it does tree
kangaroo. Its claws are also smaller.

In Papua there exist three species of tree kangafoee kangaroo comes from

denrolagus clan . Those most frequently encoutitare from dendrolagus goodfellowi

species, with dark brown skin.

In Papua there are five species of ground kang&mm dorcopsis, wallabsis, and

thylogale species. These species live at coastéal Br mountain area and their body

length is up to approx. 1 meter.

* Cassowary (casuarius casuarius) hunting

Hunting cassowary is usually using a kind of trag, in the form of cage made of sago
leaves sized + 1 adult person’s body. The persamggo trap enters into the trap space
provided with a kind of window. From inside of tlspace the hunter waits for and
peering through a peering hole, when a cassowasgesahe will imitate cassowary’s
voice, usually the cassowary will seek for andajeser to the ‘call’ sound, and when the
animal gets nearer the hunter will let his arclaiorifle go through the INTIP hole to kill
the cassowary. Usually this method of hunting isedduring daylight since this wild
animal is active on daylight (diurnal).

Cassowary constitutes a big bird with heavy body-{6 kg) , only found on Papua
island, Aru islands, Seram and northeast Australielose relative to Camel, Emu, Kiwi,
Rhea and Tinamou classified in Ratiles or un-flyinigds. Cassowary is capable of
running at the speed of 40 km per hour with onepjyrassing through a barrier. It has a

strong pair of feet with three fingers equippedwgbarp and long nails or claws.
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Cassowary is classified as diurnal animals, i.engitheir activities on daylight. In the
open nature, cassowary roams the forest indivigyablitaire) or with their children or
with spouses during intercourse season. Duringriteecourse season this animal looks
nervous and ready to attack anyone near it. Towandsat the beginning of intercourse
season, the male starts approaching the femalatahds time there often occurs a fight
among male cassowary for the female.

Cassowary constitutes one of species doing ancoiese on polyandry system. A
female cassowary will marry more than one males@aary. After one clatch of birth-
giving, a female cassowary will leave its spousd waill seek for and make love with

another male cassowary until the next clatch ahkgiving.

* Crocodile (Crocodylus novaeguineae) hunting
In hunting a crocodile (Ayah) the people usually itleeasier on swap area. For the
hunting preparation, it is usually needed he foitaystandard equipment:

(1)  spear, to kill, if there is none, using a sharpdveatiboo
(2)  wood to beat

3) knife to remove skin

4) salt to preserve

(5)  torch, used to hunt in the night

(6) sampan for transporting the hunting team to rivesveamp
(7 paddle as supplement to sampan

(8) provisions during the hunting trip. i.e. sag

Crocodile hunting is usually done in groups, oneugr may comprise of approx. 10
person. In the implementation, out of the 10 pessibnvill be divided into 2-3 persons
per sampan during the hunting, usually relativEsone group consists of two persons,

one person drives the sampan and another holdsptee. Usually for this hunting they
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needs 1-3 weeks traveling along the river, withhhating is done between 19.00 pm —
07.00 am, since crocodile is a nocturnal wild anianactive during the night.

Currently the price of crocodile’s skin is Rp. 2200per inch; 1 crocodile usually has 12-
35 inches. A crocodile child is sold at the pri¢d&kp. 15.000 — 30.000 per animal.

Papua fresh water crocodile (Crocodylus novaegeineaone of crocodile species the
spread of which is only on fresh waters in thendlaf Papua, Indonesia. the common

appearance of this species is similar to estuagoctile, but smaller and its skin darker.

* Hunting other animals

In addition to hunting wild animals to make moneawale population also hunt other wild
animals for the need of family’s feed. The ressilbnly for the family’s feed not for sale.
the hunting is done in the forest by using toolshsas arch, bow, chopper, axe and
accompanied by one or more hunting dogs.

Other animals used to hunt by the people are anotingrs : boar (wui), Mambruk
(Moghu), cockatoo (haya), Cendrawasih/paradise (odd), big rat (tiso turo), lizard
(weleibi), forest dove (bekom), forest cock (kagdraon-tan (sewo), and turtle (sabu).
The hunt in addition to getting by arching, spaadt ehopper, can also be got by trap. For
this trapped hunt the people usually raise theniivestock. Commonly the trapped

animals are among others, cassowary and otherespefcbird.

* Anchoring sago

Sago as the staple food of Yeinan and Marin AniaanBin Kindiki kampong still
inherited from generation to generation. Thougbwadays the community is already
familiar with eating rice from Bulog, i.e. Raskjpoor rice), yet eating sago is never left
and un-replaceable. Currently (January 2008) ¢imencunity hunt gambier skin, so they
forget to anchor sago, since rags of rice arelrdpo the hunters of gambier skin while
building a camp in the forest.

Usually the tools used in anchoring sago are l&sAe:

(1) Baksih, i.e. chopper for clearing away

(i) Axe, used to fell down and split or anchor
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(i)
(iv)
(V)
(vi)

*

Wood, to beat
Sago PENAPIS, made of coconut SABUT
Bag of nibung skin, i.e. a tool for the place ajed APISAN

Bag of nibung, i.e. the place to contain flour

working at dry field

The community of Ulilin district in addition to limg by hunting and anchoring sago, are

also familiar with cultivating cassave, sweet potatbanana, jackfruit, taro, melinjo,

coconut and betel nut.

The community are usually still doing the nomad fieyd, to open a dry field from the

forest it is usually by the following phases:

(1)

(2)

3)

(4)

(5)

(6)

(7)

Cutting down, i.e. doing the clearing of forestoildrom bushes and small

bushes as well as plants by cutting down them timiforest floor is clean

Felling down, once the forest floor is clean, tlieis begun the felling down
of big trees

Burning, on the trees already felled down and auwrd forest floor so it

becomes dry

Cleaning up, the results of burning are then cléameto make the land ready
for planting

Planting by way of sowing, land ready to planthien planted by a sowing
tool

Nursing, it is done periodic nursery by cleaningama eradicating disturbing

weeds

Harvesting, crops ready to harvest are then takeprtoduce
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The above dry field produce for the population difitu district are to meet the family’s
need only, not for sale.

C) Settlements

The people settlements in Ulilin district are cathg made of board (walls and floors),
yet there are some still made of sago midrib, widtef is made of zinc or nibung leaves.
Floor, in addition to stage shaped, there is al#® lraving floor of ground. This is not
good for health, since the condition is humid amtyd

The community are in need of help from the govemintg Merauke regency, in the

form of a healthy and comfortable house, made afrdd¢walls and floors) and roof of

zinc.
3. Social culture
a) Education

in educational sector, Ulilin district of Meraukegency only has Elementary school (SD)
and SLTP. To continue to SLTA one has to go tdiMyudistrict or Merauke.

Table 11I-19. Public facilities and infrastructuoé Kampongs around the study area of
PT Bio Inti Agrindo

Z
o

Kampong Educational facility Place of worship

SD SLTP SLTA Mosquée Church | Pura | Vihara

O 00| N O g M| W N|
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10

11

Total

Source : the results of field survey in ANDAIuGY for the oil palm plantation of PT
Bio Inti Agrindo in Ulilin district, 2008

b) Religion and Faith

in 2005, in Merauke regency there were 189 wepgshg houses. Catholic church was
the most worshipping houses built, as many as Madrshipping houses (60.32 %),
Christian protestant church amounted to 29 chur¢h®84%) , while it was recorded 5
mosques (2.65%). The number of religious leadeosn fivarious religions was 131
persons, 102 persons were Christian protestagioes leaders, 16 persons were Islamic
religious leaders and 13 persons Catholic religleaders.

The original faith of Marin Anior Bian in Ulilin ditrict was worshippers of sun which
they called KETAN. Ketan was the god of Marin ethnie. the sun. they did not dare to
breach their faith’s rules and norms, for exampéalgng, committing a crime, making
damage on earth, since they would be seen diregtikETAN (Sun). parents would
teach their children not to do any naughty actreabh the rule, and would say to their
children, ‘watch out there is a big eye, do not ogtmany crime or steal, Ketan is
watching us!’. Usually parents in the past did teiwfgs of ‘sesajen’ at worshipping
house named Mayam at a certain location. The petleamg a sacrifice with ‘sesaji’
would take two units of offerings N, e.g. the oifggs of deer from hunting, then the
deer held in right hand would be raised and gryiy the language, ‘Okambe!!” which
meant ‘this for You’ while facing the sun, and theer held in left hand was lifted and it
was said : Noknambe!"” which meant ‘this belsrig us’, then the deer in the right
deer would be left as such until it was lost or gten, as the offerings to Ketan.

C) Customs

* Structure of Custom
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Structure of custom in the community of Yeinan &makrin ethnics can be explained as

leads the existilagn in kampong

------ commando line

CHAIRMAN

follows:
1. Head of Ethnic (Commandant) leads their respecgtenic, i.e.
Yeinan or Marin ethnic in Ulilin district
2. in the Kampong there is the Chairman of Custom itepdheir
respective chairmen of clan, i.e. of Yeinan clanMarin clan
3. The existing chairman of clan
Heads of HEAD OF --- line
districts ETHNIC
/ernment TOM
Head of Chairman of
kampong Custom
CHAIRMAN [ CHAIRMAN
Apparatus of | |GURE | g'cy Ay PV OTCY op gy aN

kampong

* Marriage, Birth and Death

OF CLAN

Population in Kindiki comprises of two ethnic®.iYeinan ethnic and Marin Anior Bian

ethnic with the almost same custom and are alreaiggd. Below it will be explained,

one of the ethnics, i.e. Marin ethnic.

Marin ethnic, which means Mariner ethnic. The aréjiMarin ethnic has high and big

posture, but once they have occurred cross marmatieother ethnic population this

excellence body is quite reduced.

Maybe it is tluthis excellent posture that Marin
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ethnic controls the coastal area, as the winnexvak in the past when there occurred
inter-ethnic wars. It is only a historical priddtle

Usually the faces of native Marin people are ddeoka e.g, at the ears it will be given
bracelet made of cassowary bone, nose is decoxaitédboar canine and ears are
decorated with earrings of cassowary hair.

Marriage custom (Raremini); to be able to mareycaman a man shall have to provide a
dowry in Kindiki the dowry presented is highipique, i.e. a plant named Wati. Wati
is shrub crop consumed by chewing its stem, tlap awill create the effect of anesthesia,
i.e. causing ‘dead to sense’ and makes the bodyheges becoming limpy and causing
a sleepy feeling (sleeping drug). This crop isspreed according to the number of clan
from the woman’s side who will attend the marriagae price of this crop in Kindiki
Kampong can reach Rp. 500.000 per clump. Howefggr,a marriage event, the
bridegroom is not allowed to give purchased watit must be the crop planted by
himself.

Another material is sago (du) in the form of wddago is rolled in sago midrib) of about
3 kilograms given during the marriage of 3 wadh#t. is also presented in the
presentation event coconut fruit (onggat), taren{k potatoes, banana (puapet) as
served food during the wedding party.

Magic is also known as suwanggi, i.e. a kind afften Sundanese or santet in Javanese.
The person being the object of suwanggi might dadenly, or there enter into his body
sharp objects such as glass, nail etc. so suwasigg other than black magic used to

kill an enemy.

* custom law on stealing, robbery, and adultery

Usually a one time deed is just admonished anddagkreturn the stolen goods, but if it
has been done again and again and makes the pespéss, then it shall be imposed a
custom law, i.e. by carrying a bamboo around thegang in Marin ethnic’s custom, but

in Yeinan ethnic it is enough by returning the stogoods or compensating it with an
equal one.

If there occurs an adultery between man and womisimer those married or single, then

it will be punished both of them (woman and man)haying their genitals burnt by a
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cigarette’s butt, making them blistered and shguin pain. This applies to Marin ethnic,
which is different from Yeinan which requires ta ¢fgeem married (between singles) with
a redemption penalty, i.e. axe, chopper and holdeippliances.

* Communal right

Each Fam in Yeinan / Marin ethnic has a certamtrotied territory in utilizing natural
resources (forest/dry field). The people are alldwo hunt, extract forest produce or dry
field produce only in their communal land. It isopibited to do any activity on other
people’s communal land, for those committing itIviié shooted with arrows or will
suffer a disaster (on faith basis) of dying in thkeest. Only by the permit of land owner ,
it is allowed to work on dry field, hunt or othetkthere is any outsider wishes to work a
dry field, it must be agreed upon a profit sharivith the land owner.

Boundaries between custom lands, are usually natorders or agreed borders, i.e. :
(1) River, (2) big trees, (3) the place where pm@dirds play/ the trees; (4) capes.

The names of kampong leaders of Yeinan ethnic afellows: (1) Mathius Kewamijai,
(2) Bonifasius Mandaljai, (3) Paulinus Kabaljai) &braham Binaujal and (5) Yanuarius
Tanjai.

In respect of land ownership right in Papua Prawjribe regional government had issued
a Papua Governor’'s Decision letter number 184 d¥420 concerning Standardized
compensation giving for Custom Community on Ca#édovood at Communal right area
in Papua province. In the decision letter in Chapte article 4 on Standardized
compensation cost, it is explained that:
(1) standadized compensation cost for custom contynudor communal right
payable by hoilders of HPH, IUPHHK, IPK, and ILSased on the volume of log sale /

use realization under those terms as follows:

* Indah wood : Rp. 100.000 per m3
e Merbau : Rp. 50.000 per m3
* Non-Merbau - Rp. 10.000 per m3

 Mangrove wood : Rp. 3.000 per m3
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(2) the payment of compensation is inclusive the afsland, road, base camp, log pond,
plants, trees and road building materials.
The above decision letter replaced the Decisidterleof the Governor of Irian Jaya
Number 50 of 2001 concerning Standardized compemsagiving for Custom
community for woods collected at Communal right aar@ Irian Jaya province.
According to the above decision letter it is statkdt Communal right constitutes a
regulation on the authority which under custom’sv labelongs to certain custom
community being the living environment for theiropée to take the benefit and natural
resources including land within the territory fdreir living and life continuity that
emerges from physical and mental relationship fgeneration to generation and is not
interruped between said Custom Law community aadélevant territory.

d) Community’s perception

From the results of socialization on Oil palm p&in construction with the community

in the study area there develops community’s péiae@s follows:

(1) Community requests that the company pays intengsies and be able to give a
sufficient explanation

(2) The company may hold a meeting with the commurgading figures, custom and
religion leaders as well as the chairmen of kampdmying the communal land to
discuss the company’s presence in Ulilin district

(3) Hunting locations, sago dry fields and water gggiare not permitted to convert into
an oil palm plantation, since the hunting and sagehoring activities are not
replaceable yet, most of the community still la® gatherer, highly depending on
the nature

(4) It is the chairmen of kampongs who will be decisorewhether their kampongs be
converted into an oil palm plantation or not, wiestpartly or none at all. Since it is
the chairmen of kampongs who know where are thel gdaces for hunting and

which places are permitted to open as an oil paémtation

(5) Community wishes a good cooperation with the corgpdn pay attention to

unemployment , health, education and worshippisgés.
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(6) The company must be able to educate the populanuhupgrade the quality of
human resources in Uilin district, so they shall aoly work as daily free workers,
but there must be an upgrading so they will gridggget the suitable skills required
by the company, such as becoming a heavy equipopemator, driver and other jobs

that need skills

(7) There must be a custom community’s representassgyaed at the company as the
representative and information balancer, so thiea## ot occur any information gap
that may cause mis-understanding and result inracoastructive one-sided act.

Therefore the company may run and produce weltth@dommunity is not harmed

D. ENVIRONMENTAL AND COMMUNITY’S HEALTH COMPONENT

1. Environmental health

The availabilty of fresh water sources for villag@mmunity around the area of PT BIO
INTI AGRINDO is at sufficient level. To suffice theeed of drinking and cooking water,
community highly relies on well water and rain watd~or MCK purpose, community
utilizes the presence of river's water. A lesslthgautilization of water shall make it
easier for community to catch diarrhea and skirahss.

2. in cidence and disease prevalence

Some of diseases frequently suffered by the comiymané among others: malaria, acute
respiratory tract infection (ISPA), skin diseased diarrhea. The intensity of those
diseases usually increase during hot weather, ibeigust to September.

3. Nutrient and Food sufficiency status

Nutrient issues relate to Short Protein energy (KEFhort A Vitamin (KVA), Nutrient
anemia and health problems due to Nutrient shoti@gel), due to food and infectious
disease factors. The nutrient and food sufficiesteyus of village community around the
plantation area of PT BIO INTI AGRINDO is relatiyeyjood. Based on secondary data,
it never occurred any nutrient insecurity duedod shortage. By livelihood, most of the
population are farmers.

4. Health facility

The existing health facilities and infrastructurare relatively quite sufficient, assisting

Puskesmas are generally located in each distrigtesented in Table 11-20.

142



Table 11I-20  health facilities — infrastructuretime district around the study area of PT

Bio Inti Agrindo

No | Kampong PuskesmadPolindes| Posyandy Medical Diseases
/ pustu staff widely

suffered

1

2

3

4

5

6

7

8

9

10

11

Total

Source : the results of field survey in ANDAIugy for the oil palm plantation of PT

Bio Inti Agrindo in Ulilin district

A%

SCOPE OF STUDY

A. IMPORTANT IMPACTS REVIEWED

From the results of scoping in KA-ANDAL on the Bio Inti Agrindo\'s Oil Palm
plantation and processing plant, it is generatedet of potentially impacted
environmental parameters which become a hypothetgortant impact at the oll
palm plantation site of PT Bio Inti Agrindo, Meraakegency, Papua province. Those
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paraemters are judged as parameters having thebitipsdo be reviewed mote

deeply, covering:

1. Physical chemical

Erosion; Lnd Preparation (land opening) and Ragdork building activities
are potential to erode topsoil

Sedimentation; sedimentation constitutes the fiesililt of an erosion process
upon having been taken with river current. In additto erosion contents,
sedimentation is also affected by river’'s debitthis matter river's water also
plays the role as carrier of sedimentation matet@kiver's downstream\
River's water quality; erosion taken materials ao¢ of physical form only,
but may take the form of chemical substanxces aBwosion and
sedimentation process are estimated to affect tiadity of river's water at
DAS/Sub-DAS potential to be affected by the impzfcactivity

Air quality and noise; Mobilization of heavy equoipnt, land preparation
(land opening) , and road network building actestare potential to affect the
air quality and noise around the study location

Micro climate; Mobilization of heavy equipment, thrpreparation (land
opening) activities make the area becoming opee. dgening of this area is
estimated to micro climate (temperature and hugjidit the study area. The
micro climate condition is influential to the grdwof oil palm crops

Foresr burning; land preparation (land openingyay is potential to cause a

forest burning occurring at locations around thelgtarea

2. Biology

Flora / Vegetation; land preparation (land opghin and road network
building activities in the felling down block araa highly potential to
damage the structure and vegetation potential imerg¢ term including
cultivation vegetation or the other non-wood patdnsuch as rattan, forest
mango, durian, etc. In addition it is also estirdai® potentially damage and

disturb the existence of protected flora functignas flora’s sperm plasma.
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Table IV-1.  Matrix of Identification on potentiahpact in Analysis on environmental

impact

The Construction of PT Bio Inti Agrindo’s Oil Palpiantation, Papua
province

No

ENVIRONMENTAL

CONSTRUCTION OF OIL PALM PLANTATION &

COMPONENT PROCESSING PLANT ACTIVITY
PARAMETERS Al | A2 A3 A4
K1| K2 | K3 | K4 |K5|K6|K7|K8|K9 |KI10| K11 | K12

PHYSICAL-CHEMICAL

(1) Land erosion

(2) Sedimentation

(3) Water quality

(4) Air quality and

noise

(5) Micro climate

(6) Forest burning

ECOLOGY

(1) Flora/vegetation

(2) Onshore fauna /

wild animals

(3) Aquatic biota

SOCIAL ECONOMIC
CULTURE

(1) Conflict of land

ownership & use

(2) Accessibility

(3) Employment and

business
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opportunities

(4) Income level and

living standard

(5) Economic activity

(6) Population mobility
and spread

(7) Community’s

perception

COMMUNITY’S
HEALTH

(1) Community’s

health condition

(2) Medical staff and
health facility

Remarks:

- = potential occurence of environmental impact

Al = Pre-construction phase activity
A2 = Construction phase activity
A3 = Operation phase activity

A4 = Post-operation phase activity

K1 = Certification and constultant’s study (lisémg) sub-activity
K2 = land preparation (land opening) sub-activity

K3 = planting sub-activity

K4 = TBM1 to TBM 3 nursery sub-activity

K5 = road network building sub-activity

K6 = facilities-infastructure building sub-activifpase camp etc)
K7 = heavy equipment mobilization sub-activity
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K8 = PKS and IPAL construction sub-activity

K9 = harvesting and yield transportation sub-attivi

K10 = PKS waste and pollutant management sub-agctivi

K11 = manpower recruitment and community nurtusog-activity
K12 = land rehabilitation /reclamation sub-activity

NOTE TO MBAK KARTIKA
BAGAN DI HALAMAN IV- 3 INI  SANGAT KOMPLEKS, SAYA SECARA
TEKNIS TIDAK MAMPU MEMBUATNYA, MOHON MAKLUM

BAGAN

Figure IV-1  Flow-chart of the impact from PT Bidilagrindo’s Oil palm plantation

construction activities
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Onshore fauna /wild animals ; the constructionvagtof oil palm plantation
as a whole is potential to degrade the quality itdd wnimals’ habitat existing
at the study area. In addition to habitat, thigvégtis also potential to
decrease the abundance of animals’ feed in the édrwegetation (herbivora)
and animals (carnivora). In the review on wildraals preservation, it is not
only the protected wild animals need to maintau, &lso the other animals
being the feed of carnivora that need to maintain.

The activities estimated to damage wild animalditea is land preparation
(land opening) and road network building actiatie

Aquatic biota; as the subsequent impact of theadksgl water quality is the
degradation of aquatic biota’s habitat (planktagkton and benthos)

. Social-economic-culture

Conflict of land ownership and use; Certificatiand constultant’s study

(licensing) activity is potential to raise a coaflivith community affected by

the plantation’s bordering stakes

Accesibility; the company’s presence is expecteld able of increasing the
accessibility of people in the surrounding villagd@$hough those villages

already have road facility, yet the company’s pneseis expected to able to
help the road maintenance or expand the existiad ro

Employment and business opportunities; by the gmas of company’s

activities it will be opened the chance to workthé company and the
business opportunity that pertains to the oil padlantation construction

activity

Income level and living standard; as subsequapiact of the increasing

employment and business opportunity, it is estich&bebe able to increase the
income and living standard of local community\

Economic activity; as subsequent impact of therdasing accessibility,

employment and business opportunities at the dtahtion, it is expected to

be able to stimulate the growth of economic agtigitthe study area
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» Population mobility and spread; as subsequentanpf the increasing
accessibility, employment and business opportusage well as the growth of
economic activity, it is expected to be able twerhe increase of population
mobility and spread to do the economic activity

« Community’'s perception; the form of local commuyist reaction or
perception towards the company's presence shalhhigepend on the
characteristic of that activity. As long as themrounity is not harmed, the
perception that emerges is good. Community’s péi@eptowards the
company’s presence needs to dig as objective asbp@since in the link the
impact of this aspect will affect other aspectsahlhin the end may hamper

the dynamic and continuity of oil palm plantatimnstruction as a whole

4. Community’s health
» Community's health condition; as subsequent impat¢he upgraded work
and family’s income level, it is expected to allcaome of their income to
take care of their health problems
* Medical staff and health facility ; the companygffort to upgrade the
community’s health needs to be supported also byptbvisionb of medical
staff and the health facility, it is expected thia¢ construction of facilities-

infrastructure will focus on this activity

The environmental color's components reviewed &ee garameters of environmental
components being the translation from the four etspaf important impact centralization
above covering:

(1) The sustainability of production function: The tsuisability of production
function of PT Bio Inti Agrindo’s oil palm is indated by oil palm production
parameters (Fresh fruit bunches / TBS and raw pailmi CPO) as well as
potential nekton of economic value

(2) the sustainability of ecological function; the tsirsability of ecological function
of PT Bio Inti Agrindo’s plantation area constitstéhe resulting behaviors of two
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environmental important impact components (hypathethich relate one to the

other, i.e:

(a) Land and Water conservation, which is indicatedh®syessential changes to
parameters : erosion, sedimentation, and watditgjua

(b) Bio diversity, which is indicated by the essentihhanges to the following
parameters
- flora / vegetation existence (potential non waedetation and protected
vegetation)
- Fauna / wild animals existence (both those proteated not protected by

law)

- Aquatic biota potential (plankton, nekton, and bess)

(3) The upgrading of surrounding community’s welfareThe upgraded welfare of
community around the plantation area of PT Bio Agrindo is judged from the
income level, education, and health (physical /tal¢n

(4) Company’s contribution to the regional developmetiitis aspect is indicated by
the extent of construction at locations around plentation area done by the
initiator, such as the construction of road or dinis the result of which can be
enjoyed by local community. In general this aspeetsitutes the result of three
important impact components which telate one toother, i.e.:

1. Local economic activity, which is characterized égsential changes
to the following parameters:
- accessibility
- employment and business opportunities
- income level and living standard

2. demography, which is characterized by essentiahgdms to people
mobility and spread parameter

3. social processes, which is characterized by esdectianges to the
following parameters:
- conflict of land ownership and use

- community’s perception towards the company
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B. STUDY AREA BOUNDARIES AND DEAD LINE OF REVIEW

The study area boundaries covering the space arm@dimension for preparing the
ANDAL on PT Bio Inti Agrindo’s oil palm plantatioronstruction constitutes the
results of dealienation from four critical factonghich are determined phase by phase,
i.e. (a) activity borders, in this matter is pautarly the spread of area blocking plan

locations, (b) ecological borders, (c) adminisi@aborders and (d) social borders.

1. ACTIVITY PLAN BORDERS

The activity plan borders are defined based on iphly$orders of the oil palm
plantation construction realization, i.e. area kiog plan. Review on these activity
borders covers the spread of area block locatmihpalm processing plant up to base
camp site. The acticity plan borders are alienatedrly in the Map of Working Area
included in the Map of Study area borders and Sagpbcations scale 1: 25.000
(attached)

2. ECOLOGICAL BORDERS

Ecological borders are focused on nature’s ecesysthich is unique in giving a
response to the treatment or the construction iactof oil palm plantation. The

nature’s ecosystem deemed relevant as the ecoldgisders is the resultant of : land
unit, vegetation cover, and DAS. Land unit is aralgsis unit consisting of the
combined slope (L), soil type (T), and rain inigngi). These three land unit
shapers are essentially the critical factors oé@nsion. The erosion that occurs will
degrade the water quality in the rivers affecteaimsion runoff

Criteria of slope class (L), Soil class (T), aath intensity (i), are stipulated by SK
of the Minister of Agriculture no. 837 /Kpts/Um/1B80 concerning Criteria and
procedure of determining Protected forest and SkhefMinister of Agriculture no.

683 /Kpts/Um/8/1991 concerning Criteria and pragedof determining Production
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forest. The spread of land unit is presented enNtap of Study area borders and
Sampling locations (attached).

Consideration on DAS as the review on ecologicatlérs is that (1) DAS constitutes

a place where all impacts that pertain to landwaatér conservation are concentrated,
(2) the environmental impact of oil palm plantaticonstruction activity does not

take place in situ but can also expand to outsidevarking area borders (e.g.

sedimentation). In view of the spread of workirggdtion/area, the ecological

borders cover DAS of Bian and Fly.

3. ADMINISTRATIVE BORDERS

Administrative borders are to anticipate any soaigbact (territorial) of oil palm
plantation construction activity, these bordersezahe governmental administrative
borders. In view of the territory condition and tlsudy area location, the
construction activity of PT Bio Inti Agrindo’s ophalm plantation is estimated to
cause an impact to the territory of governmentahiadtration : Ulilin district,
Merauke regency, Papua province.

4. SOCIAL BORDERS

The determination of social borders is based orth@)community of people living
within the activity borders, (b) the community aégple living within the ecological
borders as well as (c) the location of people’s mwomity situated beyond the activity
borders and ecological borders, but is potentiddd@ffected by the essential impact
of the activity plan through manpower absorptidre building of public facility and
social facility.

District as the people’s community located aroumel working area and is estimated
as potential to be affected by the activity’'s impéc Ulilin district of Merauke
regency, Papua province.

Resultants of the above study area borders (acfWain borders, ecological borders,
administrative borders and social borders) aregntesl in the Map of Study area

borders and Sampling locations (attached).\

5. TECHNICAL LIMITS
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The determination of technical limits is made bjcokating technical constraints in
the form of limited manpower, time, and cost auadga by considering the
representativeness of living environmental coleteeed. With such technical limits,

in gathering data of several parameters it willyde taken samples.

6. DEADLINE OF REVIEW

What's meant by time frame of study is the reacloduime in estimating any impact
of the activity planned with the assumptions thaewthe study has completed there
shall not occur any essential change caused byadhieity. Therefore the time
reachout of study is determined as covering 1 (ooiRtion of an oil palm plantation
construction or for 25 years.

f. Wild Animals
* Relative Abundance
- Relative abundance of aves species by using $RXpressed in the form
of Species Important Value Index constituting @lseumulation of
Relative Density and Relative Frequency, by suciba as in the
calculation on relative abundance of vegetation
- Relative abundance of mammalian / reptile spdryassing transect lane
method, the calculation is applying the same foenwith that of relative
abundance of aves species
* Species Abundance is calculated by applying Shdpwersity Index (H)
formula

KOTAK RUMUS
Where

H : Shanon Index of General Diversity

i : Species Important value index / KR &fsbecies
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» Habitat quality; to find out the quality of wild mnals’ habitat it was conducted

regression analysis on vegetation analysis reantidata of micro climate taken

at sample plot

g. Aquatic Biota

* Abundance, species diversity and equitabilitygoaeters were analyzed for

plankton and benthos, while for nekton it wouldlgped \its economic and

ecologic values

- Abundance
KOTAK RUMUS

Where
N : abundance (plankton /)

n : total individuals of % species

(cc)

A : area of covering glass (mm2)

(for benthos it is the

B : area of viewing field (mm2)

Diversity Index
KOTAK RUMUS

Where

H1l : Shanon Diversity Index
pi : ni/N

ni . total individual of ¥ species
N . total all individuals

- Equitability:

. volume of fitd water (cc)

D : volume of 1 drop of water

E . volumevater filtered

area of dredge opening 20 x 20

cm2)
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KOTAK RUMUS

Nekton’s Economic/Ecologic value; from the reswoitsnterviews and secondary
data tracing, it was analyzed the composition ofcggs and the extent of
utilization on said resources by local people. ihol out species of nekton which
are classified as rare and protected, it was usetidt of rare and protected fauna

species issued by the Directorate General of PHPA

h. Social-Economic-Culture

* Social —economic-cultural data of quantitativeura would be analyzed by cross
tabulation and frequency. If there was availablstdrical data, it was also
conducted trend analysis, which was displayed ugiaghic method

* Qualitative data would be analyzed by contentlysia technique on daily logs
grouped on the basis of interview topics. Quartiatnd qualitative analyses
were integrated. Qualitative analysis was of exgiary on the phenomena that
emerged during quantitative analysis, or maybeheropposite

* some of mathematic formulas applied were:

(1) Income Level
KOTAK RUMUS

Where:

Y = average income per capita (Rp/ year)

y = total family income (Rp/ year)

A = total family members

(2)

Population

D (persons/km2) = Total population

Area of terrijyo
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3) Dependant to Load ratio (DR)

KOTAK RUMUS

Where

Po-14 = population aged 0-14 years old

P>=65 = population aged 65 years old and above
P15-64= population aged 15-64 years old

k = 100 (constant)

METHOD OF STUDY
A. THE METHOD OF DATA GATHERING AND ANALYSIS
1. the method of data gathering
The method of data and information gathering igirtisiished by the sources and the
manners of data and information taking which haslevance to the subject matter of
ANDAL on the Construction of PT Bio Inti Agrindo®il palm Plantation.
Primary data and information were gathered by fielibervation, measurement and
sampling on field, interviews and questionnairec@dary data and or information were
gathered by recording and duplication from thosklipations relevant to their intended
use from various related institutions and instancemmely Puslitbang of Geology,
Plantation service, BPN office, BKLH of Papua prme and Merauke regency,
Bakosurtanal, BPS, Transmigration service, Agrigalt service, Public works service,
Census and statistic office of Regency, Puslitbamat and Climatology station at the
study location. Based on the scooping results, aathinformation required in this study
are briefly presented in Table V-1.
In its connection to primary data and or informatigathering, where between one
parameter and the other have a relationship, thetm@ determination of observation
location and sampling is based on the followingstderations:

a. The causing sources of environmental important chsconsidered as part or

totality of a Construction activity of oil palm Plation that forms a series
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starting from pre-construction phase activity (€edtion and consultant’s study),
construction phase (land preparation, planting, TBM TBM3 nursery, the
building of road network, the building of facilise- infrastructure, and heavy
equipment mobilization), operation / production ghaharvesting and yield
transportation, oil palm waste management), as ageflost-operation phase (land
rehabilitation / reclamation).

b. The study design was developed on the basis ofuanégosystem’s diversity
being the resultants of (1) land unit, (2) areackilog design, (3) vegetation cover
and (4) DAS potential to be affected by impact
As the consequence of plantation construction égtieach unique ecosystem is
estimated to cause some environmental impact tdaioerenvironmental

components. Land unit and DAS will be oriented twimnmental impact that

connects to land and water conservation (KTA). atation cover is oriented to

environmental impact that connects to biologicahponents and micro climate.

Table V-1. Recapitulation on types of data andrieghod of gathering in the context
of ANDAL on the construction of PT Bio Inti Agrint® oil palm
plantation, Papua province

\

ENVIRONMENTAL | ENVIRONMEN | UNIT GATHERING TOOLS USED
COMPONENTS AND | TAL METHOD AND
SUB-COMPONENTS | PARAMETERS ANALYSIS
METHOD
1 PHYSICAL-
CHEMICAL
1. Physiography, e« Altitude | m dpl e Field e Altimeter
and slope measurem
ent
* Gradients| % * Field * Clinometer
measurem
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ent

» Effective | M Land * Land bore
2. Soil physical depth boring/pro
characteristic file
Comparin
g effective
depth
among
soil types
* Permeabi| cm/hour Soil * Soil sample
lity sample ring, label,
« Porosity | % taking plastic,
e Soil's - based on stationery
texture land map
e Soil's - unit (land
structure unit)
e Bulk glcc
density
3. Erosion e Volume | Ton/haly USLE « Stationery,
of solid | ear Comparin calculator
transporte g erosion
d at each
gradient
and
vegetation
cover
4. Sediment ¢ Volume | Mg/l Empirical | Stationery, calculator
ation of solid calculatio
deposited n
e pH - » plastic bag
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5. Soil N-total % land bore/
chemical P- ppm mattock
characteri available label,
stics K, Ca, Me/100 stationery

Mgand |gr * soil sample
Na taking
Cation | Me/100 | *laboratory
exchange| gr analysis
capacity \

Alkaline | %

saturity

C-Org %

H, Al Me/100

contents | gr

6. Water clarity Cm secchi disc

quality turbidity | NTU turbidimeter
color PiCo unit spectrophotomn

etric

temperatu °C thermometer
re
dissolved | Mg/l analytical
solid * water sample weighs
suspende| Mg/l taking analytical
d solid ’ Iabor.atory weighs
Ph - analysis pH meter
DHL Phos/cm Conductimeter
Dissolved| Mg/l DO meter
oxygen
(DO)
BOD Mg/l Titration
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« COD Mg/l Titration

7. Air * Dust g/m3 ¢ Measurem Gravimeter
quality content in ent on
the air dust
content
and other
gases in

the air

8. Micro * Temperat| °C * Field Thermometer

climate ure measurem

Psychrometer

e Humidity | % ent

e Comparin
g between
altitude
and
vegetation

cover

B. BIOLOGY

Density | N/ha e Calculatio
1. Flora/ non

vegetation guantity Tally sheet,
of trees / stationery

ha

Frequenc | p/P e Calculatio
y n on plot
(p) itis
found
species in
all
observatio
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n plots

e Dominan | m2/ha Calculatio
ce n on the
area of
each
species’
base plane
Calculatio
n of INP
at each
vegetation
cover
» Protected| N/ha Calculatio
species non
guantity
of trees /
ha
2. Non wood e Potential Observati Tally sheet,
forest economic on, stationery,
produce vegetatio calculatio recording
n n, device
e Spread of recording
species and
* Level of interview
populatio Analysis
n's on
dependen economic
cy value of
non wood
forest
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produce
3. Fauna/ wild » Diversity | H « IPA » Compass,
animals method stationery,
(aves) and other survey
King equipment
method
(mammali
an &
reptile)
« Abundan | Species « |PA  Compass,
ce method stationery,
(aves) and other survey
King equipment
method
(mammali
an &
reptile)
« Rare Species « |PA * Compass,
animals method stationery,
(aves) and other survey
King equipment
method
(mammali
an &
reptile)
e Habitat |- * observation * stationery, camera
(type of
feed, etc)
4. Aquatic biota
a. Plankton » Diversity | H * River's
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according to

commuter,

* Abundan | Individua water » Eikman grab
ce I/1tr sampling
Shanon
index
b. Benthos » Diversity | H River’s « Eikman grab
N * Abundan | Individua water
ce /1t sampling
Shanon
index
c. Nekton » Species | Ton/ Interview, | * statistical data
of year literature,
economic market
value survey
» Species
and
productio
n
(potential
)
* Populatio
n's
dependen
cy
C. SOCIAL-ECONOMIC-CULTURE
1. Population The population | Person Interview * Frequency anc
mobility and | or family and Cross
spread members going duplicatio tabulation
out the village n

)
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circular and

)

)

)

permanent
2. Employment | Working age Person e Interview * Frequency anc
opportunities | population x and Cross
manpower duplicatio tabulation
requirement n
3. New job/ The number of | Unit * Interview * Frequency an
business field, formal/informal and Cross
business unit duplicatio tabulation
before and after n
the presence of
activity
4. Livelihood Types of - * Interview and * Frequency an
pattern livelihood before duplication Cross
and after the tabulation
presence of
activity
5. Educational * number | % e duplicatio e tabulation and
level of n and stationery
students calculatio
to school n
age
populatio
n ratio
* the Unit e duplicatio » tabulation and
availabilit n and stationery
y of calculatio
education n
al
infrastruc
ture
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6. community’s e response | - *interview and | * questionnaire
perception of guestionnaire
communi
ty around
the study
area
towards
the
activity
7. contribution  thelast |Rp e duplicatio * stationery
to regional year n
development PDRB
D. COMMUNITY’S HEALTH
1. community’s * number | % e duplicatio * tabulation and
health of n and stationery
condition patients calculatio
to n
populatio
n ratio
2. medical staff » the Unit * duplicatio » tabulation and
and health availabilit n and stationery
facility y of calculatio
health n
infrastruc
ture

d. the environmental impact that occurs in the studhads estimated as not only
caused by the construction activity of oil palmmniédion, but can also be caused
by other activities taking place around it whiaibsequently spreads into the
study area. Reversely, the environmental impact odf palm plantation
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construction does not only take plaxe in situ, &ty spread out beyond the
borders of working area (like sedimentation), thene it is needed an analysis
unit capable of reviewing holistically all behasaof said environmental impact.
For the relevance of holistic review on the behesviof this impact spread it is
developed the inlet and outlet analysis unit apghdar rivers at DAS potential to

be affected by the impact.

Based on the above, in determining the locatiomliffervation site or the location of

sampling in the ANDAL study for the construction BT Bio Inti Agrindo’s Oil palm

plantation, Papua province.

Table V-2 Direction on the determination of modé&t $n the context of ANDAL for
the construction of PT Bio Inti Agrindo’s oil palplantation, Papua

province
ENVIRONMENTAL ENVIRONMENTA | DIRECTION ON THE
COMPONENTS AND L PARAMETER DETERMINATION OF SAMPLE
SUB-COMPONENTS LOCATION
LINKED WITH LINKED
ENVIRONMENTA | WITH
L CONDITION ACTIVITY

A. PHYSICAL -CHEMICAL

1. Topography and| Altitude and slope DAS and land unit Land

slope preparation
2. Solil's physical — Effective depth, | DAS, type of soil, | Constructio

chemical Permeability, area sloping, n phase

characteristics Porosity, Soil's | territory’s climate (year 0-4)

texture, pH, N- | and vegetation cover
total, P-
available, K, Ca,
Mg, Na, KTK,
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KB, C-org, H, Al

3. Erosion and Volume of DAS, type of soil, |Land
sedimentation soil area sloping, preparation,
transported | territory’s climate, | road
and vegetation, space araetwork
sedimented | time building,
and
moblization
of heavy
equipment
4. Air quality NOx, SOx,H2S, | vegetation, space arjdnoblization
NH3, CP, PM10 | time of heavy
equipment
5. Water quality Clarity, DAS, inlet-outlet Land
turbidity, preparation,
color, road
temperature, network
suspended building,
solid, and
dissolved moblization
solid, pH, of heavy
DHL, DO, equipment
COD, BOD,
hardness
6. Micro climate Temperature| DAS, type of soil, | Land
and air area sloping, preparation,
humidity territory’s climate road
and vegetation cover network
building,
and
moblization

167




of heavy

equipment
B. BIOLOGY
1. Flora Species, DAS, vegetation Land
population, | cover and land unit | preparation,
dominance road
frequency, network
protected building,
species and
moblization
of heavy
equipment
2. Non wood forest Spread of DAS, vegetation Land
produce species, cover, land unit and | preparation,
economic settlements road
potential, network
dependency building,
and
moblization
of heavy
equipment
3. Wild animals Habitat, DAS, vegetation Land
diversity, cover and land uni | preparation,
abundance, road
rare / network
protected building,
animals and
moblization
of heavy
equipment
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4. Aquatic biota Diversity and DAS and settlements Land
abundance of preparation,
plankton, road
benthos, network
potential building,
nekton and

moblization
of heavy
equipment

C. SOCIAL-ECONOMIC-CULTURE

1. Population
mobility &

spread

2. Employment

opportunities

Population, | Community’s Totality of
3. New job/ population welfare activity
business field density,
livelihood,
4. Livelihood
number of
pattern
road and
5. Accessibility market

6. Community’s

perception

7. Economic

activity

8. Contribution to

regional
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development

D. COMMUNITY’S HEALTH

1. Community’s
health condition | Population, Community’s Totality of

population density, | welfare activity

2. Medical staff &

N livelihood,
health facility

a. Soll

» Observation on soil components covers those paemsmbaving the contribution

to the level of soil erosion and soil fertility

» Samples of soil taken are two types. i.e. (a) unthed soil sample for analysis
on soil physical characteristics at 0-30 cm and80m deep by using sample
ring and (b) sample of composite soil for analysis soil chemical characteristics
at 0-60 cm and > 60 cm by using sample plastidl samples were then analyzed
at the laboratory

* The location of observation and sampling was ddneffactive area, protected
area and non-effective area. The locations andtiyar soil sampling spots are
presented in Table V-3 and Map of Study area bsrded Sampling locations
(attached)

Table V-3 Sample plots of soil observation

Envitonmental Environmental Land Type of | Sensitivity | Cover | Quantity
components | parameter condition | soil to erosion | crop of

and sub- (PPT) sample
components spot
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Soil’s Depth, Dry Podsolik Bush
physical — Permeability, forest
chemical Porosity,
characteristic | Soil's texture,
pH, N-total, P-
available, K,
Ca, Mg, Na,
KTK, KB, C-
org, H, Al
Podsolik Bushes
Podsolik Non
forest
Total

b. Micro climate

» The measurement on micro climate (temperature anguanidity) was done by

sling psychrometer device, the results of this messent was used to analyze

the change to micro climate. Forest condition wasnted as the ideal condition

of micro climate

 To describe the environmental color from climatemponents it was also

reviewed the rainfall, rainy days and air humidity

* The determination of micro climate sampling sitesvizased on the diversity of

vegetation cover covering forest and non foreste Tdtations and quantity of

micro climate sampling are presented in Table V-4.

Table V-4 the quantity and locations of micro climabservation

Environmental

components

Environmental

parameter

Land

condition

Cover

crop

Quantity

of sample
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and sub- spot

components

Micro climate | Temperature | Dry Forest 4
and air and non
humidity forest

C. Hydrology
Unique ecosystem that suited to review on hydrollgaspect is watershed
(DAS), with the parameters reviewed covers (a)ierpgb) sedimentation and (c)

river's water quality

Sedimentation constitutes the subsequent prooassdrosion process that occurs
at rain catching area. The observation was donecttifby observing the
sedimentation that occurred on field supported malysis on sediment

transportation at the relevant river

Water quality reviewed covered physical and chemateracteristics, water
samples were taken by water sampler and done catelycst each location spot
(inlet and outlet). Some of parameters changingdhapvere measured on field

(in situ), other parameters were measured at therddory

The location of observation and water sampling d@e at those rivers potential

to be affected by the impact crossing the arepresented in Table V-5

Table V-5 The location of observation and sampthfydrology and aquatic biota

No

Environmental Environmental Sub Remark Quantity
components | parameter DAS/ (inlet/outlet) | of

and sub- river sample
components spot

Sedimentation| Volume of
sediment

Water quality| Clarity, turbidity,
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color, temperature,| Bian Inlet and 4 (four)
suspended solid, | andfly | outlet

dissolved solid, pHj] rivers

DHL, DO, COD,
and BOD
Aquatic biota | Plankton, benthos
and nekton
4. Vegetation
* the sampling of vegetation was intended to getdata of diversityand abundance

of vegetation covering (a) stands dominance, (hjtty@ondition, and (c) uniqge
flora (protected vegetation) and cultivation vegeta

* the approach to determine sample locations waesdan area allocation and type
of vegetation cover. Each observation plot was eyead by transect lane by
guadrat method. The locations and quantity of oladiEm plot are presented in
Table V-6

Table V-6.  Locations and quantity of observatioot gin Vegetation and wild animals

No | Environmental | Environmental| Land Land Quantity
components and | parameter condition(wet/dry)| vegetation | of
sub-components sample

spot

Vegetation Species, Dry Forest and | 3 (three)

density, non forest

dominance

frequency,

protected

species
Non wood forest | Spread of Dry Forest and | 3 (three)
produce species, non forest

economic
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potential,

dependency

Wild animals Habitat, Dry Forest and | 3 (three)
diversity, non forest
abundance,

rare/protected

animals

» the implementation of vegettation plot observat®as follows:

» determining transect line with cuntour upright dtren, transect length was
determined on the basis of minimum sampling intgnsihich ecologically
represented each type of vegetation cover

» at each transect line it was determined observaiots systematically with
random start. Systematically the placement of agi®on plots are illustrated in
figure V-1

> parallely, during the observation of seedlings lg2ex 2 m plot), pile (5 x5 m
plot), and pole (10 x 10 m plot), it was also done observation on cultivation

vegetation (non wood) and the diversity of flospérm plasma

GAMBAR PETAK

Figure V-1  Scheme of Transect placement and Véagatabservation plots

Remarks:

A = measurement plot for seedlings and base agget(2 m x 2 m)
B = measurement plot for pile (5 m x 5 m)

C = measurement plot for pole (10 m x 10 m)

D = measurement plot for trees (20 m x 20 m)
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Wild animals

type of data gathered covered (a) compositiona@wdrsity of species, spread and
migration of animals as well as regional masco}, tfle abundance of animal
species, (c) the quality of wild animals’ habitatda(d) species of protected and
rare wild animals as well as their utilization lmynemunity

method of data gathering on wild animals was ddirectly (direct encounter
with wild animals) and indirectly (through footptén and other clues). The
observation was done on aves, mammalian and rgpéities by IPA method
(Indices Point of Abundance), Line transect sansplent, and interviews, the use
of which depended on the wild animal species

Data gathering by IPA method was done by statipnabservation at an
observation spot with a certain observation radiepending on field condition)
for £ 15 minutes. The quantity of observation spamged 2-3 spots for one
habitat type

the method used to collect data on the relativerdity and abundance was IPA
and transect lane method. data recorded in IPAhodetvere spot number,
species of aves viewed, number of individuals, vaets and type of
trees/vegetations where the activities were cordlict

the method used to collect relative diversity afmindance of reptile was tansect
lane method. Observation data covered speciesnamber per time unit or
transect length as well as observation on the ilmesitof species’ activity in its
connection to habitat utilization

the observation on wild animals was done purpelgibased on habitat diversity
of each wild animal. For indicator animals it wased special method (habitat,
behavior and population). The location of wild aalsobservation was the same

to that of vegetation observation (Table V-6)

Aquatic biota
Aquatic biota reviewed were all forms of life eking in the river, as follows:
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Plankton; comprised of zoonplankton and phytoiiam
Nekton; in the form of fish species existinghie river
Benthos; organism existing on the river base

» plankton samples were collected by filtering 1Q@8rlof water by using plankton
net number 25. water filtered was collected byigati{from bottom/base layer up
to surface layer) and horizontal (several samp8pgts at river/lake segment)
composite way by using Kammerer Water Sampler @ew¢ater filtered in the
container of 25 cc was preserved by formalin 4%dugol. Miscroscopic species

identification was conducted at the laboratory.

* To find out the species of nekton existing in rivar lake, it was done data

collection by :
> visual observation on field

> interviews with local people, covering species econed by the population and

those species frequently fished or encontered

» tracing down secondary data, covering statisticadat regency, scientific

publication / results of research and other sources

Data recorded were species, spreading area anddiélthen consumed / sold), the

estimation on fished quantity and fishing devices.

» samples of benthos were collected by using Eichgrab device (for waters of
mud, sand base and the current was calm/smalludres device (for river with
strong current, stony and having < 0.6 m depthhtBes was separated from its
substrate by using sieve set of US Standard noth8d preserved by formalin

4%. Miscroscopic species identification was conedat the laboratory.

* The sampling of aquatic biota was done on watedy lvchich was estimated to
be affected by the impact of activity. The locati@f aquatic biota sampling were
to maximum extent same to the water quality samgjots (Table V-5).

Social economic culture
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Data gathered according to its sources, compridqatimary data and secondary
data. In connection to the collection of primarytadaourced from respondents
and of more quantative nature, the sampling teclengas important

Secondary data was collected from the initiated &arious institutions/ instances
which selectively were capable of providing infotroa and data on those
variables to analyze. These instances were BPSsuSeand statistic office of

province / regency, Plantation service, BappedaPofvince and regency,

Bapedalda, Economic department of Merauke regigoaérnment, etc

primary data collection was done by observati@echhique and interviews.

Specifically for primary data tending to be of dtalve nature was collected
through observation and non-structured interviewdon-structured interviews

were made with key informants. Though it was nonestired, free interviews

were still being directed by an interview guidanthe results of interviews were
recorded or noted in a daily log. Primary data Whiended to be of quantitative
nature was collected through interviews with regj@ms by using a questionnaire
the target respondents were the heads of houdghsbmpling was conducted
purposively

the determination of sample villages was doneppsively based on (a) the
formulated space of impact, (b) accessibility amdchadable of settlements to
plantation area and (c) the distance between sgwties and the location of
plantation to be constructed by PT Bio Inti Agrindo

Based on the above considerations, those kampomgge as target study’s
sampling were as presented in Table V-7

Data collected both for environmental color puspaand for impact estimation

covered local economy, demography, and social pease

Table V-7 Kampongs of Social economic cultural datenpling in Ulilin district

No Name of kampong / village Locations of kamponglage

1 NOTE TO MBAK KARTIKA, Beyond the working Inside the working
UNTUK KATA-KATA YANG area area
TIDAK PERLU
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DITERJEMAHKAN, SEPERTI
BIASA TIDAK SAYA BUAT

2. METHOD OF DATA ANALYSIS
a. Erosion
* the sounding of erosion by using USLE equationsf/ad, 1989), with the

following equation:

NOTE TO MBAK KARTIKA, UNTUK RUMUS YANG TERDIRI DARI HURUF-
HURUF TIDAK SAYA BUAT (KARENA TIDAK PERLU DITERJEMAHKAN)
KOTAK RUMUS

Where

A = erosion (ton/halyear) S = slope angle fa(¥oy

B = rain erositivity factor C = land use or cang factor

K = soil erodibility factor P = land managemeniconservation factor

L = slope length factor (m)

» the value of rain erosivity factor (R) was deteretron the following

formulation:

KOTAK RUMUS
Where
EI-30 = monthly rain erosivity index = 6, 119 (P21 (H) -0.47 (MP) 0.53
P
H
MP

average monthly rainfall (cm)

average monthly rainy days (day)
maximum rainfall for 24 hours each month (cm)
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» soil erodibility factor (K) is calculated on Wisclemer and Smith equation (1978)

as follows:

KOTAK RUMUS

Where

M = (% fine sand + dust) x (100- % clay)

a =% organic substance, i.e. 1.724 x % C-organic
b = soil structure code

C = soil profile permeability structural code

GAMPAR PETA YANG TIDAK BISA DITERJEMAHKAN
DI HALAMAN V-12

Figure V-2 Map of study area borders and Sampbogtions

» topographic factor (LS) was calculated on Wischmarel Smith equation (1978)

as follows:

KOTAK RUMUS
Where
L = length of slope (m)
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S = slope angle (%)

» land use or covering factor and land managemerdrdand conservation (P) was
predicted based on field observation by referrmthe literature of research on C
and P values in such conditions suitable to thelitiom of study area

» data from erosion measurement result collectedthvescompared to Erosion
hazardous level (TBE) according to the Decisiotetatf Dirjen RRL (1986) as
presented in Table V8

Table V-8 Erosion hazardous level (Dirjen RRL (1986

Depth of soil (cm) Erosion class (ton/ha/year)
1 2 3 4 5

>90

NOTE TO MBAK
KARTIKA,

UNTUK ANGKA-
ANGKA YANG
TIDAK PERLU
DITERJEMAHKAN,
SEPERTI BIASA
TIDAK SAYA
BUAT

b. Sedimentation
* the condition of momentary TSS was measured byewaample laboratory

analysis, TSS inlet was deemed as base color,dif&sence between inlet and
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outlet constituted a acontribution from the studgaa Data collected from said
water sample was only the information on momentandition. In fact, TSS that
occurred was parallely compared to erosion ratéhefrelevant water catching
area (DAS), and the rate was affected by the oenuae of rain
* the average contribution of study area to the @itsediment load was calculated
on the basis of its proportion (SDR) from the @osate occurring per year with the
following formula:
KOTAK RUMUS

Where
SDR = sediment carrying rate (%) a=0,868322
S = average slope class (%) b =0,201882
A = area of DAS
n = Manning surface hardness coefficient = 0,029
KOTAK RUMUS KOTAK RUMUS
Where BS = sediment load

(ton/m3=gr/liter)

Cs = DAS sedimentation rate (ton/day)

E = erosion rate at each land system (ton/ha/year)
A = the width of effectively worked on area (ha)

C. Micro climate

Analysis in micro climate was done by comparing tixges of vegetation cover, i.e.
forest

and non forest.

d. Water quality
analysis on water quality was done partly on feshdl partly at the laboratory. The results

of water quality measurement were compared with rérgilation of the Minister of
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Health of the Republic of Indonesia No. 416/MenRes/1990 concerning the
Determination of Water quality standard.

e. Vegetation

* Formula used in the calculation on vegetationlysia by quadrate method is

(Soerianegara and Indrawan, 1985):

Population of any species’ individuals Total individuals of a
Density : .
(individual) Area of all Plots species
Relative density: X
100%
(%) total all species
Basal area of a :
. Dominance of a
species species
Dominance : ------------mmmeme- Relative dominance : -------------- X 100%
(m2/ ha) Area of all Plots (%) dominance of all
species
Total filled plots of a
species | f Frequency of a species
. Relative frequency : -------------------- x 100%
Frequency: --------------ooeooe (%) frequency of all species

Area of all Plots

Important value index (INP) = relative densityetative dominance + relative frequen

Specifically for seedling level, pile, and pole ANk calculate by formula:

Important value index (INP) = relative densityrelative frequency

» to calculate the Index of Similarity it is appligte formula as follows:

KOTAK RUMUS
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Where
IS . Index of Similarity

w . Important value index which is same or smatlegan the same species of

vegetation in
both communities being compared
Total Important Value index of Community A

B :  Total Important Value index of Community B

» To calculate Shanon Index of General diversity Bgditability index it is applied

the following formula:

KOTAK RUMUS

Where
D : Shanon Index of General diversity
nl : the Important value index of a species
N : Total Important value index of all species

KOTAK RUMUS

Where
J : Uniformity
H : Shanon Index of General diversity
H max : In S (S = population of species)

» To calculate forest potential(volume) it is appltbé following formula:

Volume of tree stands (m3/hectare) = BA x Th x DX

Where

index
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BA : area of base plane (m2) N : total numbereds (stem/ha)
Tb . branch-free height 0.7: constant of slkape factor

VI ESTIMATION ON SIGNIFICANT AND IMPORTANT IMPACT

A THE DETERMINATION OF SIGNIFICANT AND IMPORTANT IMPACT

Estimation of significant and important impact ssbd on the scoping already described
in Chapter-IV. In the estimation of impact, thasenponents having been scoped would
be reviewed and analyzed on the basis of inititdrcacquired from the results of field
survey and secondary data by impact triggeringvidiets through empirical, analogue,
quality standard calculations and experts’ asseassnide results of said review will
raise either important or non important positivegative significant impact.

Method of impact estimation analysis uses the ¢taticuin of impact estimation matrix,
which generates the weight of impact, degree obichpnd nature of impact. Said impact
estimation matrix is shown in Book of Attachmenbdan this chapter it will only be
addressed the results of analysis. While to fint the impact calculation process in
guantitative form it can be followed such impadiraation method in Chapter Il of KA-
ANDAL.

The components of activity plan potential to caase environmental impact are as
follows (1) Pre-construction Phase activity covgrin(a) Certification and Consultant’s
study, (2) Construction phase activity consistifig(®) Land preparation / Land Opening,
(c) Planting, (d) TBM 1 to TBM 3 Nursery, (e) Roadtwork Building, (f) Facilities-

Infrastructure building, (g) Heavy equipment matalion, and (h) the Construction of
Oil Palm Processing Plant, are estimated to patyitause either positive or negative
impact; (3) Operation Phase activity, i.e. in Hatugy and Yield transportation sub-

activity (i), Waste and PKS pollutant Managemgntas well as Manpower Recruitment
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and Community Nurturing (k); (4) Post-constructi®nase activity covering : (I) Land

Rehabilitation / Reclamation.

1. Certification and Consultant’s study (Licensing)

The environmental parameters to be affected byifi€ation and Consultant’s study
(licensing) activity are among others conflict aindl ownership and use, since
community will feel that the company takes ovehtign their land, and community’s
perception constituting a derivative impact frore thregoing environmental parameters

that shall end in security issue.

2. Impact of Land Preparation (Land opening) attisgnd Road Network building

Land Preparation and Road Network building subvagtwill have an impact on the
erosion environmental parameter and its derivatiee sedimentation and water quality,
abundance and diversity of protected wild animatsjndance and diversity of aquatic
biota, accessibility, employment and business dppdres, income level and living
standard, economic activity, population mobilitydaspread, as well as community’s

health condition.

3. Impact of Planting and TBM1 to TBM3 Nursery Adties

Planting and TBM1 to TBM3 Nursery sub-activity wilhve an impact on employment
and business opportunities, income level and listandard, as well as community’s
perception environmental parameters. This is becéysthe presence of planting and
TBM1 to TBM3 Nursery activities will absorb many ployees and kiosk opening

opportunity to supply employees’ needs.

4. Impact of Road network and Facilities-infrastaue building activities
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Types of environmental parameters affected by apagohdue to Road network and

Facilities-infrastructure building sub-activity a@enployment and business opportunities,
income level and living standard, economic actividgmmunity’s perception, as well as

the number of medical staff and health facility.

5. Impact of Heavy equipment mobilization activity

Heavy equipment mobilization sub-activity constia source of impact for soil erosion,

sedimentation, water quality, as well as air qualitd noise environmental parameters/
6. Impact of Oil Palm Processing Plant Constructotivity

Oil Palm Processing Plant Construction sub-actiwify have an impact on water quality,
employment and business opportunities, income lewel living standard, economic
activity, as well as community’s health condition

7. Impact of Harvesting and Yield transportatiotiaiy

Types of environmental parameters affected by gmaohdue to Harvesting and Yield
transportation sub-activity are employment and mess opportunities as well as income
level and living standard

8. Impact of Oil palm factory’s (PKS) Waste andlptaint Management activity

PKS Waste and pollutant Management sub-activitystitites a source of impact for

community’s perception and community’s health c@indienvironmental parameters

9. Impact of Manpower Recruitment and CommunitythNiing activity
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Manpower Recruitment and Community Nurturing sutivég will have an impact on
employment and business opportunities, income lewel living standard, economic

activity, as well as community’s health conditianv#onmental parameters

10. Impact of Land Rehabilitation / Reclamation\ast
Types of environmental parameters affected by LReldabilitation / Reclamation sub—
activity are soil erosion, sedimentation, water liqgg@acommunity’s perception, and

community’s health condition

B. THE SOUNDING OF 8IGNIFICANT AND IMPORTANT IMPACT

Result of impact identification and prediction aglted out in the document of Reference
Framework on Environmental Impact Analysis (KA-ANDAs that the subject matters
of impact due to this activity plan of oil palm ptation project construction and the
construction plan of PT Bio Inti Agrindo’s procesgiplant, in Papua province are as
follows:

(1) the degradation of Bian River's and Fly River’s eragjuality

(2)  theincreasing rate of soil erosion

(3) the disturbance to protected Flora /vegetationfancha/wild animals

(4) local community’s complaint and restlessness (conitys perception)

(5) community’s health
Further, to review and re-test, whether said suljeatters of impact as spelled out in
KA-ANDAL document are still relevant or developindpelow it is presented a
description on the identification and estimation tre impact of activity to its
surrounding environment.

1. IMPACT TO PHYSICAL-CHEMICAL ENVIRONMENT

@ Impact to Micro climate
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The impact of oil palm plantation and processingnplconstruction activity
plan on micro climate raises in conjunction to firesence of investment
phase activity particularly land preparation (lapkning) activity causing the
loss of natural vegetation covering soil. This lamening is intended for the
planting of oil palm (36.000 ha). By the presen€said activity, land which
is previously covered by natural vegetation wilange to become an opening
land (temporarily) and be projected to cause arachpn the increase of air
temperature and soil temperature, the degradafi@ir dwumidity as well as

increasing evaporation on that open land.

The increase of air temperature and soil temperatsr a reasonable
consequence of the activity and is unavoidableesthe existing vegetation
must be cleaned-up for the construction and plgngictivity of oil palm as

well as for the other supporting facilities purpogg¢ this open land, air

temperature on the daylight is projected to havénarease of around 1.0 —
1.5°C , soil temperature between 2-4 °C from thlevious condition. Further,
the difference in air temperature between thaha daylight and that in the
night (fluctuation of daily temperature) shall bewbigger.

Said increase of soil temperature will have an ichpa the increase of
evaporation rate from soil which will indirectly @worate and carry nutrient
elements easily evaporating being on soil surfaoeh as nitrogen. Another
impact of said condition is capable of reducing pwamer productivity due to

the quick occurrence of tiredness process.

The degradation of air humidity is caused by thgrdding transpiration of
plants due to the loss of the existing vegetatiod &he increase of air
temperature. This increasing soil temperature amgradiation of humidity

shall take place as long as the land is in opediton and the plants are not
high yet, so the effort need to do is among otla@rsmmediate planting of
cover crops vegetation, both leguminosa (lentiBcsgs and the building of
yard land.
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Local air humidity in the daylight is estimateddecrease to become 5-10%,
while air humidity in the night is projected to farfless significant change.
This change to humidity has a relatively small effeo the environment.
While the change to micro wind pattern is causedth®y loss of original
vegetation functioning as a ‘wind break’ havingyalmicro impact.

The impact of this micro climate change is revdesilwhich means that it is
recoverable when the cover crops vegetation copertectly and oil palm
plants grow big (4 years). Therefore the naturthizfimpact is not permanent.
As for the effect of this impact to the other eowimental components are
limited to the degrading fertility of surface sdibpen area) due to the
evaporation of the most part of nutrient elementcivhevaporates easily
(nitrogen). The act taken to minimize this impagttdo do an immediate
planting of cover crop vegetation (LCC), re-vegetat of land at
emplacement areas, yard land, and doing the fetiidin.

By considering the above description, it can beatad that the construction
activity of PT Bio Inti Agrindo’s oil palm plantaih and processing plant on

the change to micro climate is deemed as a nonstapionegative impact.

(b) Impact on Air quality

The impact of said plan of PT Bio Inti Agrindo’sl ggalm plantation and

processing plant’s construction activity on air ligyds the upgrading degree
of CO, CO2, SO2, NOx gases, and particulate dustl #pact comes from

the fuel burning activity, i.e. quarry transport@iand goods transportation
vehicles at construction phase as well as the pecesef TBS transportation
and the operation of oil palm processing plantperation / production phase.
To anticipate any possible land (forest) fire hdzand to avoid any smoke
hazard, the burning activity of ex-felled down vegen for the project

construction is not done and it is taken the prévermeasure. This conforms
to the governmental regulation concerning prolobitto the burning of ex-

felled down remains.
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Impact of transportation traffic of harvesting yein the form of TBS at

operation phase (production/exploitation) on aillytimn is projected to have

an upgrading degree of dust particularly along tth@sportation road lane.

This dust impact is deemed quite important by thesaering that:

(1) the road going to use to carry TBS will partly béer-village connecting
road, so it has to pass through settlements area

(2) the quantity of this TBS transporting vehicle i®jpcted to be > 10 trips
per day

(3) inter-village connecting road is usually locatedward settlements, so the
upgrading degree of dust by the presence of thd®® ffansporting
vehicles is relatively high

(4) the analysis results on rainfall data show thatdpeead of impact time
will occur when there is a deficit of water or dhwgidry season, i.e. in
September, where the condition of soil texturehia area shall commonly

be dusty so dust shall be easily flown

This dust degree is estimated to cause a quite riamtoimpact only but needs a
management particularly at the inter-village cornimgcroad lane. In addition to TBS
transporting vehicles, at production phase, thé degree is also projected to upgrade in
conjunction with the PKS operation activity, whiakes shells and fine fiber as steam
generating fuel in the plant process. For this enaRKS has been designed in package
with the building of Dust Collector.

The impacted area is limited to around the plaetand the number of people affected is
also relatively small, particularly plant employe&stimation on the number of human
affected by the impact of this PKS operation iggrted to have a small effect, since the

distance between PKS to the people’s villageslaively far (>5 km).

Further, to find out the level of air pollution cmd by the operation of oil palm
processing plant (PKS) based on the analysisteestibir quality (analogue) from those
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oil palm factories having quite similar specificats with those going to build by PT Bio
Inti Agrindo is as presented in Table VI-1.

Table VI-1  Estimation on the Air quality around PKig (*)

Parameter Unit PKS center 200 m frofm00-700 m| NAB (**)
PKS from PKS

Dust

Source : *) Report of SEL plantation and PK§jowan, PTP VI, 1993

(**)  Threshold value (NAB) by SK of the Statemter of Living
environment no. 13 of 1996

Data of such analogous results as in the table ealsbows that gases and dust mix
generated by the presence of PKS activity are stiller the designated threshold.
However when viewed from the natural quality, tiHKS activity will upgrade air

pollution degree, particularly for dust particulpi@ameter.

As an illustration it can be viewed dust pollutiomhere at the distance of 500-700 m
from the factory site (in the same direction witbndnant wind) the dust degree has
degraded, from 218.37 ug/m3 (200 m from PKS cetecpmes 87,43 ug/m3. Similarly,
the other gas pollution parameters tend to becamdenthe designated threshold.

Based on the above description, it can be assuhadhe effect of oil palm processing
plant (PKS) operation plan on air pollution is deehas having a less important negative
impact by considering:
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1)

(2)

3)

(4)

()

()

the dust pollution degree from gases produced b Pis deemed as still
under the threshold designated by the governments subsequent impact is
estimated to be relatively small

the area of impact spread is limited to aroundidlctory and at the distance of
700 m from PKS site this air pollution degree ieatly under the designated
threshold, so the designed PKS’' operation distafioen the people’s
settlements is deemed as quite sufficient

the number of human affected by the impact is ohito PKS employees who
are every day at the factory emplacement managederplacement
construction which is designed to be at the radius 400 m from PKS and
the location where this emplacement is built ishat shadow (opposite) area
to the biggest wind.

Based on its characteristics, said impact of aality (dust) is a reversible
impact by considering the presence of externabfaice. a sufficient rainfall
along the year in this area, so it will help in deting the existing pollution of
dust and gases, where the accumulation level ofadcinpnay decrease
naturally

The other environmental components affected byirtipact are the possible
increase to the disturbance of top section regpyatract particularly in
employees/workers at factory department, so it sigedprovide a health

facility for workers

Impact on Noise

Noise impact is projected to occur during the openeof oil palm processing plant. The

other sources of noise impact (small and temporeoye from the workshop activity

and traffic vehicles. The source of noise at Pi8ration comes from the use of steam

generating boiler to drive generator turbine anleotsteam engines inside the plant

operating mechanically. In addition, the plant maeh running also the potential source

of noise.
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Based on the analogy from the monitoring resultsnoise level coming from the

operating PKS is as presented in Table VI-2

Table VI-2  Measurement results on noise at PKS (*)

Location of observation Noise (dBA) NAB (**)

Boiling station

Pressing station

Clarification station

Nut crushing station

Boiler room

Incinerator room

Settlements (300 m from
PKS)
Source : *) Report of SEL plantation and PK§jowan, PTP VI, 1993

(**)  Threshold value (NAB) by SK of the Statermter of Living

environment no. 13 of 1996

From the above table it is illustrated that indige factory area, in general the noise level
that occurs exceed the designed threshold, i.edB& for continuous noise level,
particularly at Boiling station, Clarification stam, and Nut crushing station. Further, the
noise level outside of factory at the distance 0800 mm, the noise level has met a
comfort level (85 dBA).

Based on the above description it can be narrat@dféactory’s activity against the noise

is deemed as having a less important negative impad it is needed further

management, by considering:
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(d)

1)

(2)

3)

that the noise level occurs inside the factoryMarage exceeds the designated
threshold, but only has a limited impact to factergployees, so it is needs to
implement the use of K3 such as ear plug and sisftem. By the use of this
ear plug the noise level suffered by employeesbeareduced to 60%, so the
noise level shall become + 49-55 dBA, under thggiated threshold

the number of human affected by the impact is éohito PKS employees only
who at the peak operation period is + 141 persoinglfrom this number not
all of them will be affected by the impact, sina# all employees are going to
work inside those noise generating spaces

the time-length of impact is continuously, so toduee the impact
continuously, it is needed an ear plug, the impla@at®n of shift system.
Mutation of workers from the noisy department toter which is not by
shift system as well as doing a periodic checkugrtployees prone to the

noise

Impact on Land burning potential

Land fire is highly un-expected by any oil palmriktion business, so the preventive act

to eliminate any possibility of land fire hazard shube keep doing. This is

understandable since fire at an oil palm plantatwihcause a very big loss, both in short

term (loss of investment) and in long term (therdase of TBS harvesting yield).

Based on interviews with local people, land fireaata around the oil palm plantation of

PT Bio Inti Agrindo had never occurred for the |agé years. in addition, the type of soil

at the study area is all mineral soil and therads peat soil, so it is estimated that the

possibility of land fire to occur is relatively stha

()

Impact on erosion rate

As an anticipative act towards the possibilityarid and water damage, from the possible

increasing of erosion rate at the study area ldredgconstruction of an oil palm plantation

is generally designed by considering the presemmatf the environmental carrying
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capacity. Land and water conservation act has beesidered since the land selection

phase up to its utilization.

The calculation result on the erosion rate at sareéya shows that the erosion rate at each
cover crops and slope level indicates a very taleckass (H), both at oil palm land, reeds,
bushes and secondary forest. This is supportedeébglope condition which in general is

relatively flat to wavy and a quite good soil patgg permeability.

Table VI-3  Prediction on current erosion rate vathpalm land

Code| Land use | Type of Slope| Current EP Tolerancel EP of oil| Tolerance
soil (%) | (ton/halyear) class palm*) class

(ton/halyear

Oil palm | Podsolic

Oil palm | Podsolic

Bushes Podsolic

Bushes Podsolic

Secondary Podsolic

forest

Secondary Podsolic

forest

Remark : calculation on potential erosion (EPResuUSLE formula, FAO

1978

*) estimation on erosion if land is planted with palm + LCC crops with a
quite good cover

Tolerance class: Ni = intolerant, loss of soik>xm/year (> 2000

tons/halyear) , soil age of profile < 50 years

S = less tolerant, loss of soil 1- 2 cm/ye&O0(- 2000
tons/hal/year) , soil age of profile 50 -100 years
M = quite tolerant, loss of soil 0.5- 1 cnely€500-
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1000 tons/halyear) , soil age of profile 100-200
years
N = tolerant, loss of soil 0.1 - 0.5 cm/yed0@-500
tons/halyear) , soil age of profile 200-1000 years
H = highly tolerant, loss of soil < 0.1 cm/yg&i100
tons/halyear) , soil age of profile 1000 years

By looking at the table above it seems that theaichpf oil palm plantation construction
on erosion has an indication to increase if thed la& undertaken with oil palm,
particularly at land with slope of 8-15% whichpeeviously a secondary forest, i.e. the
erosion rate from 0.3176 tons/ha/year to becom&22.3ons/ha/year or there occurs an
increase by 95.00% with the spread of impact afeanly about 6,027 ha (15.11% of
total area).

At land which is previously bushes, by the develepmof this oil palm crops, the
average erosion rate in general will decreasetayge of 66,67%. This is because at the
oil palm soil it has been done the planting of LEA@gume cover crops) i.e. by the use
of Peuraria javanica (4 kg/ha), Callopogonium mwides (4 kg/ha), and Centrosema
pubescens (6 kg/ha) species. In six months, the \emich is previously open will be
immediately covered tightly by those lentils crepecies.

The immediate covering by this LCC crops has theetions among others to minimize
the growth of weeds, add soil nutrient (fixationrofrogen by crops’ root) , generating
high humus quickly, so it improves soil aeratior ancreases the availability of water
for plants.

Next, on land newly opened, at the interval betwleed opening activity and the growth
of LCC crops until this crop covers soil perfec(6+8 months), it is estimated that the
erosion rate on this open land is quite high bstilswithin the highly tolerant range (H)
at slope 8-15% or slope 0-8%. The impact of erosin an open land at this oil palm
only occurs for 6-8 months while the impact on eaapiment land is estimated to occur
quite long
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Table VI-4  Prediction on current erosion rate vathopen land
Code| Land use | Type of Slope| Current EP| Tolerancel EP of oil| Tolerance
soil (%) | (ton/halyear) class palm*) class
(ton/halyear
Oil palm | Podsolic
Oil palm | Podsolic
Bushes | Podsolic
Bushes | Podsolic
Secondary Podsolic
forest
Secondary Podsolic
forest

Remark : calculation on potential erosion (EReUUSLE formula, FAO 1978

*) estimation on erosion if land is open

Tolerance class :

Ni

= intolerant, loss of soik>xm/year (> 2000

tons/hal/year) , soil age of profile < 50 years

less tolerant, loss of soil

1- 2 cm/ye@&®0Q - 2000

tons/hal/year) , soil age of profile 50 -100 years

quite tolerant, loss of soil 0.5- 1 crrely€500-

1000 tons/halyear) , soil age of profile 100-200

years

= tolerant, loss of soil 0.1 - 0.5 cm/yedd@-500
tons/halyear) , soil age of profile 200-1000 years
= highly tolerant, loss of soil < 0.1 cm/y€&i100

tons/halyear) , soil age of profile 1000 years
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To reduce the impact above, the preventive acbeatione through the determination on
land opening time that is scheduled during dry @eas in the month with low rainfall
and to immediately to the planting of cover crodsew rain starts. The fertilization of
LCC crops is done by the purpose of acceleratisgyibwth which speeds up also the
land covering.

Next, on peat moss soil, the erosion process ordsifiing may occur at the wall and
embankment of drainage channel, but it is estimé#tatl this impact is not dangerous,
since in the building plan of drainage channes ilésigned by keep taking note of water
flow rate and the safe sloping of embankment odlacsllapse can be reduced.

Based on the above description, it can be concltitEtdhe impact of oil palm plantation
construction on erosion rate is deemed as lessrtanganegative impact , by considering
among others:

(1) the percentage of erosion rate increase on langggo open is in general
within the permitted tolerance limit, particularhn land with slope 0-15%,
both on oil palm soil and open soil

(2) onland in the form of bushes, with the openindaofd for oil palm shall be
more advantageous in long term since the erositntesds to decrease by
about 66.67% from the original condition. The sdred its impact reaches
66.26% of the total area

3) on an open land with land slope of 8-15% the erosate tends to increase
from the initial condition (highly tolerant), buhé spread of its impact is
relatively very small i.e. 147 ha (0.37%) of totalea and the time of
occurrence is relatively short i.e. 6-8 months.tienm, the erosion rate will be
back to normal, once LCC crops start covering geifectly

(4) the environmental components going to be affectethé impact is relatively
not real since the land undertaken for oil palnpsrbas the slope of 0-15%,

which is less prone to erosion

()] Impact on river’'s water quality
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Based on the sources of impact, the impact of alinpplantation construction on the
change to water quality is grouped into two paftagtivity, i.e. 1) impact caused by oil
palm plantation activity and the open land for empiment activity and 2) the operation

activity of oil palm processing plant.

1) impact from plantation activity and open land

The land opening activity for the construction @f palm plantation and the
construction of facilities and infrastructure suahthe building of road, residences, and
offices will speed up the erosion rate which camis to the upgrade of turbidity and
suspended solid.

This water quality parameter will increase its eatluring the land opening activity takes
place (construction phase), which has the impaut tof about 6-8 months. In the
following year, on oil palm land at 0-3% slope itllvhave a better impact than the

previous condition which has bushes vegetation.

At emplacement land used for residences, officemgdleng area, and factory
emplacement, the surrounding land in general maisipgened by cut & fill system, so the
overlay is peeled. At this land has in general #geglong open space and time, so the
impact of erosion will increase.

The rivers going to be affected by the impact amnBiver and Fly river which has its
respective estuary directly to the sea.

In addition, the cultivation activity of oil palnmr@ps agriculture will have an impact to
water quality in the form of the increase of nittagcompound, phosphor, potassium, and
pesticide caused by the use of fertilizer in tHereto improve soil fertility and pesticide
to eradicate pest and plant diseases. Nitrogerpcond will be in the form of nitrate
(NO3) and ammonia (NH3), while phosphor compoungece orthophosphate and total
phosphate. The use of pesticide is highly recommeéntty using those types
recommended by the National Pesticide commissiam tevith active ingredients soluble

in water.
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This compound will increase simultaneously with thenoff which carries those
compounds into the waters body. The use of kieseMOP and Borate, is estimated to
affect the water quality in the form of oxide , bor and chloride compounds. The use of
this fertilizer dosage, is projected not to afféwt quality of river's water existing at the
project area at blooming level or excessive fedtion in the waters, since the

characteristics of rivers at the project area anartg a quite strong current.

The use of pesticide to control pest of plant diesas estimated as less than 5% only
that will drift and enter the waters body and therage use of this pesticide is usually
less than 0.25 I/ha/year. In addition, the acthgredients of pesticide used are active
substances easily decomposed (easily soluble ier)yatthe danger to human health and
safety is deemed as relatively small. The uspesticide is highly recommended by
using those types recommended by the National dRéistcommission team, with active

ingredients soluble in water.

By considering the above description, then the thd non-factory activity on water

quality is deemed as less important negative

2) Impact of PKS activity on river’s water quality
Oil palm processing plant (PKS) will be built byugits to contain TBS. the source of

water used for the processing need at PKS willeetwom Bian river.

The planned PKS capacity which will operate isltpth20 tons TBS/hour so the volume
of waste to produce is also relatively high. Théuate of waste water to release from
this PKS by using decanter device is + 0.40 torwabte water /ton of TBS, so the
volume of maximum liquid waste if the plant opesatell for 24 hours per day at PKS is
576 m3/day in Bian river. The source of this PK&ste water comes from : condensate
water from sterilizer (15-20%), clarification wat@0-75%) , and hydrcyclon water (5-
10%).
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By using analogue, the quality of this PKS wastéews in general having a very good
quality and exceeds the defined threshold (SK & WMinister of LH No. Kep-
51/MENLH/10/1995) i.e. pH, temperature, BOD, CODl and grease, total solid,
suspended solid, and ammonia. As an illustratibms used secondary data from the
analysis results on the quality of factory’'s wastger before it is done the processing as

presented in table VI-5

Table VI-5  The quality of PKS waste water

Parameter Unit Value (*) NAB (**)

BOD5

COoD

Suspended solid

Oil and grease

Ammonia

pH

Source : Chin, 1981 and Tobing, P.L. & Naibahd, 993
NAB (**) SK MENLH No. 51/MENLH/10/1995

Based on the data from the table above, it seeatstlte key parameter of PKS waste
water quality before it is done the processinginigeneral far in excess the defined
threshold.

The waste produced from this process is organidenss its processing system must
follow the organic waste processing norm. the #agi€hemical substance dangerous to

environment in this factory process is practicalby used.
In addition to PKS waste, it is found also usedfi@m the use of engine lubricant and

factory equipment of + 100 l/week. This used simanaged by the collection in a drum,

then resold to the supplier. This used oil isdwonhped into the river.

201



By basing on the quality of waste water, it is atetd the calculation on pollution load
from PKS waste with the capacity of each PKS atpgkak waste water debit (which
each year follows the production). the waste pioliuload at PKS peak capacity, if the
waste water produced is without processing is bowe:

Table VI-6  Pollution load of PKS waste before thegessing at waste water

treatment plant

Parameter BPA (kg/ton ofBPM (kg/ton of| BPAI BPMi (kg/ton
product) product) (kg/ton of | of product)
product)
BOD5
COD

Suspended solid

Oil and grease

Ammonia

Note : calculation result, 1999

1) NAB : SK MENLH No. 51/MENLH/10/1995
2) volume of PKS liquid waste, CPO production ailgpalm kernel are presented in
the table

According to Kepmen LH No. Kep-51/MENLH/10/1995,iststated that BPA shall not
be more than BPM and BPAIi shall not be more thBiMB By viewing data from the

table above, as a whole at each parameter anallgeddvel of its pollution load before
the waste water is processed at IPAL tends toesktke defined threshold, so it is
projected to potentially pollute the waters envimamt. this is proved, that to avoid any

pollution to public waters due to this PKS liquicste, the construction plan of PKS at
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PT Bio Inti Agrindo is designed to use a plant ¢ongion package which is equipped
with waste treatment unit with ponding system, ae-aerobic, facultative and aeration
ponds, since this PKS waste contains multiple dogaubstances that are easy to

biodegrade and can easily be processed biologically

a) Sludge processing unit

This unit functions to process sludge separatedcdmytinuous decanter and nozzle
separator which contains about 30-80% water, 1-2i%and 13-16% NOS. by sludge

conveyor, this sludge is sent to rotary sludgerdwebe dried. At the waste treatment
process here it will emerge solid waste (dry slgdgkich is usable as plant fertilizer,

since this dry sludge is already free from polltitao it is not dangerous to plant.

The drying of sludge is done by using hot steamaagted from steam kettle at the
temperature of 300 C. the dried sludge will betamed in a refinery to be later inserted
into rags and used as fertilizer. The quality @ tiry sludge is in general contains + 9%
water, 4% oil, and 30% NOS but having obtained rdmommendation to be used as

plant fertilizer.

b) Processing unit of sterilizer condensate, c¢taaifon waste and Hydrocyclon

water

The construction plan of this Waste water treatnpdsuit (IPAL) is designed to use an-

aerobic / aerobic pond system and aeration systémthe details of pond as follows:

Fat Pit

Cooling ponds
mixing ponds
an-aerobic ponds
sedimentation ponds

aeration ponds

N o o bk~ w0 DbdRE

test ponds

203



The detailed description on IPAL working processaaedl as the specifications at PKS

according to the capacity, is given in the Enviremtal management plan.

Based on the above description, it can be conclutiedl the impact of oil palm

processing plant on the degradation of surface maiality is deemed as negative

important impact with the weight of impact is big8 based on the following

considerations:

(@)

(b)

(©)

(d)

(€)

(f)

the Oil Palm processing plant will also produce t&daas a big volume, i.e.
0.40 m3/ton of TBS, so all PKS will produce a quitigh waste (1.440
m3/day)

the quality of PKS waste water before being proegsg IPAL has a quality
that exceeds the defined threshold (SK of the Ni#ni®f LH No. Kep-
51/MENLH/10/1995) i.e. pH, BOD, COD, oil and greasespended solid and
ammonia are deemed as potential to pollute the bbdyrface water (S Bian)
based on the calculation result on pollution |datlé VI-6) it is seen that the
pollution load of each parameter is in general asceeds the defined
threshold if this PKS waste water is not processed perfect IPAL (BPA
value is higher than that of BPM and BPAI valuéigher than that of BPMi)
the contribution of impact by the presence of faigory’s liquid waste into
the waters’ body may cause a derivative impactthe disturbance to aquatic
biota life, i.e. the degradation of plankton andthes productivity that might
cause a disturbance to the ecosystem in Bian Rigssgrs

this disturbance to water quality also triggers ¢éimeergence of water using
community’s restlessness, especially Bian riverclwhis used by the people
for daily need, i.e. bathing, washing, and defecptiFurther, this impact
might also disturb the esthetic of river as weldagrading the environmental
sanitation

the dumping of PKS waste water in such big volunieagcur continuously
as long as the factory operates, so it is poteatialigh to disturb the quality
of water body containing the waste (Bian river)th& processing result does
not yet meet the threshold
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() the cumulative nature of this PKS waste is revégsilsince the waste
produced is organic waste which will suffer a nakynurification in the waste
receiving water body

(h) the other environmental component going to be sdtkby the impact of this
PKS liquid waste if the waste processing is notdgenough, is deemed as
quite complex, i.e. the biodegradation or decontiposof organic waste that
occurs in Bian river's water body. In the decomposi process of this
organic substance it will occur a degradation ofewauality and odor that
may disturb the ecosystem of aquatic biota andidisthe community using
said water

Based on the above description, before the PKSewaater is dumped to public waters,
it is needed a treatment on said PKS waste waté¥Ah, so the waste water getting into
the public waters is able to meet the thresholdevalefined by SK MENLH no. Kep-
51/MENLH/10/95.

2. IMPACT ON BIOLOGICAL ENVIRONMENT

€) Impact on Vegetation

The construction of PT Bio Inti Agrindo’s oil palplantation and plant will change the
structure and degrade the diversity of he existiagural vegetation, from the initial
condition of secondary forest, reeds, and bushtesmonoculture forest of oil palm crops,
settlements, road, and other facilities. the impafctthis degradation to vegetation
diversity is unavoidable, since the condition lo¢ &xisting vegetation must be cleaned
up. Indicators of changes that occur to this vegetaare the structure and potential of

vegetation, diversity of species, dominance of gse@nd type of cover crops.
These lost species of vegetation are those vegetgspiecies commonly found at tropical

forests on Sumatra island, these species of vegetate still widely found in the forests

around the study area and in Merauke regency.dditian, if viewed from the status of

205



forest’s function, the reserved area is a foresd dhat can be converted (HPK), in this

matter will be changed and converted into an diingalantation area.

The spread of impact of oil palm plantation andcpssing plant construction activity
directly on vegetation is 39.900 ha, consisting of:
* oil palm plant conversion 36.000 ha

* facilities-infrastructure building conversion 3.240 ha

The remaining land of 660 ha is allocated as coasi®n area (protected area), including
river bank and water spring area.

In addition to that impact, a vegetation damageosssible to occur due to the activity of
local people to meet their need of wood, both faeming wood and house renovation.
This act may expand the opening area (becomingdsjsand degrade its potential
vegetation.

Another impact estimated to occur by the preseriagl galm plantation project is the
forest encroachment around the study area due &aay accessibility into such forest
places not opened yet, which in the end will alsange the cover crops which continue
to the degradation of species diversity, from sdeoy forest to become reeds or bushes.
This condition of lost vegetation going to operpegmanent at the place, and gradually
will be replaced by oil palm crops, lentils cropdanurtured plants at yard land and
emplacement.

Based on the above description, the impact of lapegning on the vegetation
environmental component is deemed as having anrtanianegative impact with impact

weight is big (-3) based on the following considienas:
(1) the lost of initial vegetation by the spread of anpof 39.000 ha area will

cause a derivative impact on the other environnhedemponents such as

sedimentation process, water quality degradatiord the occurrence of
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protected wild animals migration to another ared #ose animals potential
to become pest of plants like pig and rat

(2) the potential loss of initial vegetation around #tady area of PT Bio Inti
Agrindo, is projected to increase by the easy atb#isy built as well as the
increase of population going to enter the projeet,workers at the company
of = 3,332 persons

3) the impact on this vegetation change is permarsentor the remaining land
not undertaken as oil palm crops (660 ha) muskelsmed as a conservation
area

(4) the presence of outsiders and the opening condiicerea due to the easy
accessibility will have an impact on the presenterotected wild animals,
both by hunting system and the ownership througith@asing from people
around the project. in addition the increase ofaactivity of people to the
forest around and sees the animals as an addegrisesn so the hunting on
animals is estimated to increase. Particularlyhiweting on boar needs to do
since it is deemed as going to become a pestldmtgpand its population is
high

Based on the above description, it needs to takeageament and monitoring acts to be
able to optimize the vegetation function.

(b) impact on change to wild animals

The wealth of endemic animals and protected animhish is diverse enough is found at
the study area, both from mammalian , aves, anileepasses.

The land opening activity will change the vegetatsbructure which initially is a habitat
for those wild animals. For mammalian class, thpdaot of this animals migration will
spread to the surrounding area being forest amg@adpy and secondary) with the status
of Conversion Production forest (HPK), so the ottiisturbances due to the opening of

land at said Production forest are of small pobsibiThe species of protected
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mammalian going to be affected by the impact arerggrothers: cuscus (Phalanger

gymnotis), tree kangaroo (Dendrologus ursinugy,adeer (Cervus timorensis).

While the migration of aves class to around ofghgect area that is going to occur

quite significant are species of aves relying the&s on canopy and base of tree, such as
cassowary species (casuarius casuarius), fish d@gladion haliaetus), big beak
parakeet (tanygnathus megalorinchos), blue chestli@easih (Ptiloris magnificus), and
yellow crest cockatoo (cacatua galerite).

In addition to such direct impact in the form ofgmation of said animals due to land
opening, the impact deemed as serious enough isuimder of persons coming to the
company as manpower (3.332 persons). In additiothab manpower, it is also still
added by the number of manpower from services anttactor sector.

The impact of manpower presence is the tendencgdtb load and pressure on the
protected wild animals, either through direct hogtor by ownership through purchasing
from native people, especially those exotic specfegnimals. The projection of animal
species hunted to consume their meat is partiguldeer. As for those wild animals
going to be owned to raise for their beauty androencial value are aves species such as
Blue chest Cendrawasih (Ptiloris magnificus) anibyecrest cacatua (cacatua galerita).
To deal with this impact, the company shall havestactly apply prohibitions to
outsiders manpower on hunting and prohibition tonoany protected animals by
imposing a strict sanction, by coordination withdbBKSDA.
The impact of oil palm plantation and processir@nplconstruction activity on this wild
animals is deemed as an important negative impdltsignificant weight of impact (-3)
based on the following considerations:
(1) the loss of original vegetation will reduce the plapion of protected wild
animals of quite wide diversity, due to the losstléir habitat functioning as a
place to find feed, nesting, egging, and breed#gn though certain animals will

undergo a migration out of the study area
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(2) the presence of outsiders working at the projeea,atends to cause a potential
decrease of unique wild animals, due to a demanbemg owned and raised (for
aves species) even for being taken their meat Y tlm®ugh hunting

(3) the migration of wild animals particularly boar arad will potentially become a
pest for plants, either oil palm plant or commuisitiged plant, that might impact
on the death/damage of cultivation crops which Ishal detrimental to the
community

(4) the impact characteristic of this wild animals’ masiion can be classified as

permanent impact, except for mobile species (ceeaes)

By taking note of the above condition, it needsitofurther management, such as the

prohibition to hunt, having a firearm, or owningpcted wild animals on workers

3. IMPACT ON SOSEKBUD ENVIRONMENT

The construction of oil palm plantation and prooggsplant will utilize capital and

resources (nature and human) in a large volumehestde of positive impact that is
acquired, it will also generate a negative impabe positive and negative impact due to
the activity estimated to occur cover : employmamnd business opportunities, income

level and living standard of community, and comnyisihealth.

(a) Impact on employment and business opportunities
Impact of oil palm plantation and processing plemistruction activity on employment
and business opportunities constitutes a positiyeact. The employment opportunity
offered is estimated at approx. + 3.332 manpowaéichvis divided into 3,092 manpower

of plants section and 240 manpower of factory.

From such number of manpower mentioned above #xidusive manpower in the

secondary sector, i.e. formal and informal like &mergence of transportation services,
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building construction services, restaurant, smabicgry store / kiosks as well as
manpower coming from the other sectors.

Impact on the employment and business opporturfitees this construction activity of
oil palm plantation and processing plant is deerasdimportant positive impact by
considering that, in this project it will be absedoa number of skilled and non-skilled
manpower from several layers of educational levlest can be filled-in by local
community.

From the abovementioned number of manpower, a@@ut of manpower need will be
utilized by the surrounding people, according teirtleducational background, also not
requiring a high skill, so the impact on the sunding communities, both in Ulilin
district area, and at the regional scale of Merawgency, Papua province is important
positive impact.

(b) Impact on Income Level and Living standard
The impact of oil palm plantation and processingnplconstruction activity on the
income level and living standard of the commun#yestimated to occur to two groups,
i.e. income from the workers/community directly Wiog at the study area and the
government’s income from tax sector and otherbyations.
The number of workers at this company who mighbemiirectly this impact is + 3.332
persons. Based on the results of analysis on sateugture it is obtained a picture that
the total expense that must be paid by the companyorkers during the peak season
shall be at approx. Rp. 833 million per month.
By the distribution of wage and salary money frdrase workers it is estimated that at
micro level within Merauke regency area it is dedmas having a significant effect to
drive the regional economic activity, which shalvk a positive economic impact.
In addition to the income to receive by workerse tiovernment will also get revenue
from tax sector, i.e. income tax, land and buildiag, as well as company tax. The
results of calculation on tax to be received bydtate during the peak season of oil palm
harvest, it is estimated as follows:

* income tax : Rp. 833 million / year

* land and building tax : Rp. 2.757 million / year
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e company tax : Rp. 1,150 billion /year

Based on the above description it can be conclutlatl the impact of PT Bio Inti

Agrindo’s oil palm plantation and plant construatiactivity is deemed as an important
positive impact with the moderate weight of imp@e2) on the upgrading of income and
living standard of community and the developmentegfional economy, so the target to

be achieved from this activity can be met.

(c) Impact on Community’s perception
The construction of this oil palm processing pleomstitutes an activity going to utilize
the natural resources and human resources inténsseethe emergence of community’s
complaints and restlessness shall come easilyvwBelpresented the possible sources of
community’s complaints and restlessness, whichcatesed by the company’s activity,
either directly or indirectly, among others:

1) the use of local population’s communal right ofdan
The study area to use as an oil palm plantatienfesest land which by local people can
be claimed as their communal right of land, evesugh the land is not undertaken for
any agricultural business activity. However in tlmgnnection, it is worth to do an
approach through elucidation, providing compensatitoney as well as undergoing a
custom ceremony for the settlement process. Thigatnmay occur on local population
around the study area.

2) The increase of Boar pest
The opening of forest land for the constructioranfoil palm plantation will change the
function vegetation which is previously a habitat Wild animals particularly boar. By
such change to this habitat’s function, boar willadmigration to another place, where in
this migration the boar will find a place capabfdudfilling its need of feed. Due to the
lack of space to find its feed, this boar will aBy approach any area potential for its

feeding.

3) Water quality degradation
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The operation of oil palm processing plant will guce waste in a big quantity and the
quality of waste water shall not meet the defina@gshold. If this waste water gets into
the waters body, then the bio-degradation procéésecur at public waters (river), so it

will emerge a bad sanitation, a bad smell andd#erease of aquatic biota’s life. Since
these rivers are used for MCK by some of the patmrn then a waste water treatment

plant shall absolutely needed until it reachesigfened threshold value.

4) Land fire potential
The results of analysis on rainfall it is obtairegicture that the deficit of water may
occur in August, where in this month it is estingatbat a land fire might occur due to
several factors, among others the burning of nodrgdield activity’s remaining felled
down, cigarette butts, and the opening of oil pkind.
A spreading land fire will be able to kill the péep dry field that might cause
restlessness. The double consequence of this lemdlso emerges due to a smoke
disturbance that results in respiratory tract diseand the disturbance to transportation
network.

5) Fresh water for daily use

The source of population’s fresh water used to tkzed for bathing, washing and

defecating (MCK) if its polluted by PKS waste shalBo capable of becoming the trigger
of community’s complaints and restlessness. Ifsitleft as such it shall result in a
prolonged social conflict

4. IMPACT ON COMMUNITY’S HEALTH

The source of impact from an oil palm plantatiord grocessing plant construction
activity on community’s health is estimated to cofingen:
(a) Local environmental condition. Where this areati prone to the attack and
spread of malaria disease, so the land openingitgtcvill give a chance to this

disease’s vector to spread to the settlements area
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(b) A possibility of dermatitis and diarrhea due to resence of factory’s liquid
waste, if the waste produced by PKS is not proctasd

(c) The increase to ISPA disease due to the increadeggee of dust by the
increasing volume of TBS transportation vehiclesgpag through the settlements

area

The results of recording on diseases at communsigtdements around the study area it
is obtained a picture that the prevalence of ISP&ase is still high (second rank after
malaria), so it can be concluded that the envirartadecondition will have an impact on

the activity, particularly ISPA disease against¢bepany’s workers and employees.

Further, during operation phase (production / eixgtion phase), the oil palm processing
plant will produce liquid waste, if it is not prased well it might pollute the waters
environment (particularly Bian river and Fly rivassed by some of the population for
MCK.

In a degraded condition of waters sanitation, ifSRMaste is not processed well, then the
possible impact that emerges on community’s healtthhe increase in dermatitis and
diarrhea patients. To overcome this impact, PKI5 lvé equipped with a Waste water
Treatment Plant (IPAL), by which the environmemaiters sanitation of both rivers can
be maintained better. In detail, the description\&aste water Treatment Plant (IPAL) is
presented in the Environmental Management Plan jRibcument.

By the presence of this activity, it is possiblddoilitate the community members to get
a better health service. Indirectly, this systeni ahange the community’s view to a
better one towards health, if compared to thatreeftoe activity is present.

Based on the above description it can be concltidgdwhether an impact is important
due to the company’s activity is presented shamtlyable IV-1.  Further, Figure IV-1
gives a direction on the flow-chart of impact expecto use for the management of

impact right from its primary source of impact.
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VIl EVALUATION ON SIGNIFICANT AND IMPORTANT IMPACT

The results of impact identification and predictidascribed in Chapter-VI, give a
direction that the construction activity of oil palplantation and processing plant will
have several important impacts that need to conducbntinuous management and
monitoring upon, because if on those impacts itas done a good management it will
cause a potentially detrimental impact and redbeeshivironmental carrying capacity.
Evaluation on significant and important impact @nd through a holistic review as a
basis of management that covers a review on impatavior and interrelation between
those impacts. As a basis of review on impact benat is described the cause and
efffect relationship between the activity plan antportant impact, characteristics of
important impact, impact suffering community grouipspact’s intensity and time-length
of occurrence, the accumulative and reversible reatd impact, other environmental
components going to be affected by impact as welithee width of impact spread.
Evaluation on important impact is done by usinghstriteria in Guidance on the Criteria
of Important impact according to the Decision oé tHead of BAPEDAL No. Kep-
056/1994 and the Governmental Regulation Numbesf2I@99, concerning Criteria of
Important impact.
The significant and important impacts estimatedotzur and need to conduct a
management on the presence of said activity ptanam@ong others:

(1) The degradation of River’s water quality (Bian riaad Fly river) (-)

(2)  The increase of soil erosion rate (-)

3) The disturbance of protected Flora and Fauna (-)

(4)  Social restlessness / Community’s perception (-)

(5) Community’s health (-)

A. RIVER’'S WATER QUALITY

1. Characteristics of impact
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The impact of this oil palm processing plant (PK®gration plan is the emergence of
liquid waste having negative characteristics ofactp The quantity of waste water is
deemed as voluminous enough (capacity 120 tons B/four = 1,152 m3/day)
spreading at three locations and also having a pghutant concentration. The
parameters which exceed their threshold are theedegf BOD5, COD, suspended solid

(TSS), oil and grease, ammonia, and pH.

From the results of analysis and calculation otugioh rate (BPA & BPM) it is obtained
results that the pollution load of waste water befoeing processed at IPAL exceeds the

permitted threshold.

Such a condition will add to the pollution load waste receiving water body, i.e. Bian
river's branch that has its estuary at Bian rividris river by some of the population is
still used for MCK and fishing activity.

2. THE AREA OF IMPACT SPREAD

The determination of PKS site plan is deemed asnopt enough from the aspect of
location from waste receiving settlements area,wi¢gh the spread of impact is PKS
liquid waste (120 tons of TBS/hour) upon havingrbpeocessed at IPAL will be flown

to Bian river’s branch to subsequently disembodaeBian river. The distance between
IPAL and Bian river through this Bian river’'s bramts about 15 km. The downstream
portion of this Bian river is far from a peoplestdement (> 25 km from PKS).

In view of the number of human affected by the intp# is estimated as relatively small,

since the downstream of said river (Bian riverfpisfrom people’s settlement.

3. IMPACT’'S INTENSITY AND DURATION OF OCCURRENCE

The impact of waste water pollution on said rivelt accur continuously anytime (hour,
day), starting from the PKS operation date up &dhd of activity (25 years).

This impact will occur as long as the waste watanagement effort at IPAL and in-
house keeping activity does not run well so théefit from IPAL does not reach the

target quality standard of an oil palm factorytgulid waste according to SK MENLH No.
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Kep-51/MENLH/10/1995. If IPAL runs well, then thetensity of impact shall occur

during an emergency situation only.

4. OTHER ENVIRONMENTAL COMPONENTS AFFECTED BY THEBMPACT

The environmental components going to be affectgdsibsequent impact from this
possible presence of PKS waste pollution at Biath By rivers are among others the
degradation of aquatic biota covering the degradawf diversity, uniformity and
dominance of species which in turn will disturb #wsystem equilibrium at the waters.
The other environmental component estimated toffeetad by impact is the population
using Fly river’'s water, who are located at theathse of approx. 10 km from PKS, so
the impact is deemed as relatively small.

5. CUMULATIVE NATURE OF IMPACT

The characteristics of PKS liquid waste is a midtiprganic waste with the characteristic
of biodegradable in waters and may suffer a pwiion (natural purification) in a certain

scale of time, which will be decomposed into simgempounds. By the presence of a
good IPAL, the cumulative nature of impact can dxduced.

If PKS liquid waste is not processed well at IPAhd this waste water gets into the river
then this biodegradation process will occur at\laste water receiving body. For this
PKS (120 tons of TBS/hour) its cumulative naturengbact is relatively small since this

Bian river’'s branch does not suffer any tidal se plurification process will run well, also

by considering that this Bian river’s branch hagsy large debit > 100 m3/second.

The volume of waste water going to be producedgetd into the river's water body at
its peak capacity is estimated to reach 1,152 ny3/da

6. WHETHER THE IMPACT IS REVERSIBLE OR NOT
The impact of liquid waste on this body of Bianeti\s branch is deemed as reversible in
term that said organic waste will be decomposethénwaters body, where each waters

body basically has a self purification capabilitydowever, if there should occur an
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emergency situation, for example IPAL is brokemwdoor collapses then the action
needs to take is reducing PKS work hours or apglyntemporary stoppage of PKS

operation until PKS repair completed.

B. SOIL EROSION RATE

1. CHARACTERISTICS OF IMPACT

The impact of oil palm plantation construction pansoil erosion rate is deemed as both
negative and positive impacts. Negative impact oxati the beginning of land opening

phase, the opening of secondary forest land altpe of 8-15% and the opening of land

for emplacement, in which the erosion rate willdeo increase.

As for on flat land of 0-8% slope with the curréyppe of land use in the form of reeds

and bushes, the erosion rate with oil palm plantiegtment will tend to suffer a decrease

by a better management factor, so it shall havesdipe impact.

2. THE AREA OF IMPACT SPREAD

The area of erosion impact spread is as follows:

* Erosion impact (positive) . land with the slopie0-8% : 30.000 ha

* Erosion impact (negative) . land with the slagde3-15% : 6.000 ha
Land for emplacement and road : 1.817 ha
The beginning of land opening  : 37.847 h

3. IMPACT’'S INTENSITY AND DURATION OF OCCURRENCE

This erosion impact will occur temporarily, i.e. the beginning of land opening until

LCC crops cover soil perfectly, for approx. 6-8 riiem While on emplacement and road
land, this erosion process usually takes placedqnige. until the conservation act is
implemented such as the planting of grasses ardkegaat the emplacement as well as
road hardening.
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4, OTHER ENVIRONMENTAL COMPONENTS AFFECTED BY THEBMPACT

Those environmental components going to be affelbjedubsequent impact due to the
erosion are river's turbidity, the siltation of Ibas and river that continues to the

degradation of aquatic biota.

5. CUMULATIVE NATURE OF IMPACT

Erosion will carry soil particles to basin area aiver with a cumulative nature of impact,
in term that it will become sediment on the watdrase. Water turbidity will decrease
by the better rate of erosion occurring on oil p&md.

6. WHETHER THE IMPACT IS REVERSIBLE OR NOT
The nature of erosion impact is reversible by LEQps’ covering oil palm land better.
Even there is a tendency that the impact of erosiowil palm land will become lower

compared to the land previously having reeds ohésisegetation.

C. NATURE’S FLORA / VEGETATION

1. CHARACTERISTICS OF IMPACT

The impact of oil palm plantation construction plam nature’s vegetation constitutes a
primary impact where by total felling down systethe floristic composition in the
existing land will be replaced with monoculture gtgion system. Further, since the
previous existing vegetation constituted a hatfatarious wild animals (protected and

non-protected ones), then this impact is classdigdn important impact.

2. THE AREA OF IMPACT SPREAD

The area of impact spread going to occur by thegmree of this plantation activity is the
change from original vegetation into oil palm lamith the detailed area as follows:

. secondary forest : 13,315 ha

. bushes : 26,438 ha
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. open land : 147 ha

3. IMPACT’S INTENSITY AND DURATION OF OCCURRENCE

The duration of impact on vegetation change wsttw continuously and of permanent
nature, in which natural vegetation will be repkhegth oil palm mono-cultural nurtured

vegetation.

4, OTHER ENVIRONMENTAL COMPONENTS AFFECTED BY THEBMPACT

This vegetation changing impact constitutes a mymenpact that could continue to
become secondary and tertiary impacts. The reahdins the decreasing function of
animals’ habitat which continues to the changerofmals’ behavior, i.e. the occurrence
of wild animals relocation and migration both thesetected and non-protected.

The migration of boar and rat animals existinghat $tudy area is potential to become
pest of plants (oil palm) and interfere with thareunding community’s agricultural
business. The loss of this vegetation will giveoatabution to the erosion process on that

open land.

5. CUMULATIVE NATURE OF IMPACT

The cumulative nature of this vegetation impact b permanent (especially impact on

floristic composition) where it will have an effdctthe existence of sperm plasma.

6. WHETHER THE IMPACT IS REVERSIBLE OR NOT

The nature of this change to vegetation impaatré&versible, but the management needs

to do is among others by doing the re-vegetatioogen lands (emplacement) with crops

of economic and ecological value, both as aninedsl and as conservation crops.
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D. PROTECTED FAUNA / WILD ANIMALS

1. CHARACTERISTICS OF IMPACT

The nature of this wild animals relocation and raigm impact constitutes a secondary
impact due a change to the animals’ habitat functioe to a change to secondary
forest's vegetation to become an open area and cotinee crops.
The subsequent impact is the migration of thosenalsi to another area or the decrease
of protected animals population in said area conge?i
. Protected animal species : cuscus (Phalanger gyshnitee kangaroo
(Dendrologus ursinus), and deer (Cervus timorensis)
. Protected aves species: cassowary (casuariusriemgudish eagle
(Pandion haliaetus), big beak parakeet (tanygisathegalorinchos),
blue chest Cendrawasih (Ptiloris magnificus), anelloyw crest
cockatoo (cacatua galerite)
. Protected reptile species: fresh water crocodi@rog¢odilus
novaeguineae), Irian turtle (Carettachelys corgceard lizard

(Varanus gouldi).

The decrease of wild animal population may occue ttuthe possible illegal hunting by
community or outsider workers considering that tmeat of these wild animals
constitutes a free source of protein. For exotid amique species of aves, the
community’s tendency to catch, trap and raise tlemuite high, since the economic

value of these species of aves is quite high.

2. THE AREA OF IMPACT SPREAD

the area of impact spread from the change to thimas’ habitat is 36.000 ha, i.e. the
area of land going to open for the constructionPdf Bio Inti Agrindo’s oil palm

plantation and processing plant. The migrationgpatbf these wild animals is estimated

to move to the south of study area which is stillared by forest.
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3. IMPACT'S INTENSITY AND DURATION OF OCCURRENCE

The intensity and duration of the relocation andynation of protected wild animals’
impact is continuous and permanent. Wild animaxeépt aves and rat) will migrate out
of the area and shall not be back to the working eaar
the impact of this boar and rat migration which pogential to become pest of plants will
take place during the construction and operatiarogg4-6 years), then by the hunting
of boar and other acts it is estimated that in®Ae/ear, the disturbance by these wild
animals will reduce.

For species of aves having mobile characterigt@mticularly species of aves eating
insect, grains, and meat eaters, the oil palm isumdgeneral a good place to find feed for
those species of aves, due to the availabilityneéct, grains from LCC crops and grass

grains as well as the easiness for eagle to catshir this more open area.
4. OTHER ENVIRONMENTAL COMPONENTS AFFECTED BY THEMPACT

Other environmental component going to be affedigdthe migration of these wild
animals is the emergence of boar and rat pestskattafood crops and oil palms, which
impacts on those crops being damaged which substgyguepacts on the decrease of

income from food crops sector undertaken by looaimunity.
5. CUMULATIVE NATURE OF IMPACT
The impact of this wild animals migration partialyaboar is not cumulative considering

that by the improvement of management effort, thlomass hunting the impact will
decrease in term of its attack.
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6. WHETHER THE IMPACT IS REVERSIBLE OR NOT

The migration of protected wild animals for mamraalispecies cuscus (Phalanger
gymnotis), tree kangaroo (Dendrologus ursinus)l aeer (Cervus timorensis) is
permanent and irreversible.

For species of aves having mobile characteristidiqularly species of aves eating insect,
grains, and meat eaters it is estimated as reWerdihis is because an oil palm land is in
general a good place to find feed for those spexfiases, due to the availability of insect,
grains from LCC crops and grass grains as welhasasiness for eagle to catch rats in
this more open area. In addition, the re-vegetatich on emplacement area shall
constitute a new habitat for the species of aves.

For boar and rat pest, in th& year, in general their level of attack will redumg the

increasingly number of population and also theodobass hunting.
E. SOCIAL RESTLESNESS / COMMUNITY’S PERCEPTION
1. CHARACTERISTICS OF IMPACT

Community’s perception (complaints and restlesgnegs to the construction activity of
oil palm plantation and processing plant is estadato occur due to the following
possibilities:
. The use of local people’s communal right on land & palm
plantation
. The upgrade of dust's degree by the increasing flolv TBS
transportation
. The degradation of water quality (fresh water farlyd need) due to
PKS waste or for domestic activity’s need
. The increase of boar and rat pest

. The damage of road due to loads that exceed tliksrocapacity
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The characteristic of impact above can be distsiged as primary impact and secondary
impact. Secondary impact pertains to the upgradeust’s degree, the quality of PKS
waste water, and the increase of boar and rat pesiyyhen the primary impact can be
overcome then the community’s perception impactl sted happen. While the primary

impact is in the form of the use of communal rightland.

2. THE AREA OF IMPACT SPREAD

The area of community’s perception primary impgeead is as follows:

. The use of local people’s communal right on ladd kampong areas
. The upgrade of dust’'s degree \
. The degradation of water quality due to PKS wasBian and Fly
rivers
. The increase of boar and rat pest
. The damage of road due to excess load of CPO afiipéing areas
3. IMPACT'S INTENSITY AND DURATION OF OCCURRENCE

The impact’s intensity and duration is as follows:

. The use of local people’s communal right on lanemporary, during
the commencement period of construction

. The upgrade of dust’s degree : every day, durimgattivity period
(25 years)

. The degradation of water quality due to PKS wasteery day, during
the activity period (25 years)

. The increase of boar and rat pest: 5-6 years diinegommencement
period of construction

. The damage of road due to excess load of CPO y e\agt, during the
activity period (25 years)
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4. OTHER ENVIRONMENTAL COMPONENTS AFFECTED BY THEBMPACT

The environmental components going to be affectedhk impact are summarized as

follows:

. the use of local people’s communal right of landthe decrease of land for
dry field (local people’s income decreases)

. the increase of dust degree : the increase of iB&ase

. the degradation of water quality due to PKS wastiee increasing prevalence
of dermatitis

. the increase of boar and rat pests : APATIS dgitand reluctant to
undertake agricultural business (community’s incaleereases)

. the damage of road due to excess CPO load : tnease of dust's degree

(pollution) and community’s activity is disturbed

5. CUMULATIVE NATURE OF IMPACT

The nature of community’s perception impact (conmitaand restlessness) above if the
source of impact is not managed well, it is estedato occur a conflict and social

anarchy.

6. WHETHER THE IMPACT IS REVERSIBLE OR NOT

All of these social impacts are reversible by tmespnce of impact treatment or by
making a repair or improvement to its positive iipao the community feels of being

respected.

F. COMMUNITY’S HEALTH
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1. CHARACTERISTICS OF IMPACT

The nature of impact of oil palm plantation and gassing plant construction activity
plan on community’s health parameter is deemed aegative impact. The oil palm
plantation activity and the dumping of liquid wasté Bian and Fly rivers will have an
impact on the health of those communities usingrivers for daily purpose. This will

trigger the emergence of various diseases suchatexia) ISPA (acute respiratory tract
infection) , and diarrhea.

The emergence of malaria disease is based on sunsliderations like among others the
disturbance of mosquito habitat existing at theqmtosite and the entry of occupants who
are in general susceptible to malaria disease.

2. THE AREA OF IMPACT SPREAD

The real area of impact spread from this commusiiy@alth parameter is particularly on
the nearest kampongs to working area, i.e. 11galia(Selil, Kindiki, Kumaaf, Nggayu,
Kafyamke, Mandekman, Rawahayu, Belbelan, Kiraky, nd¢éakay, and Baidub
kampongs).

3. IMPACT’'S INTENSITY AND DURATION OF OCCURRENCE

The intensity of impact will occur continuously irnhe end of activity

4. OTHER ENVIRONMENTAL COMPONENTS AFFECTED BY THEMPACT
The other environmental component going to suffex impact of this community’s
health is social restlessness (community’s peroepti By the degradation of

community’s health condition and the emergence affous diseases, it will result in

social restlessness (community’s perception thrats¢o be negative).
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5. CUMULATIVE NATURE OF IMPACT

The nature of impact will accumulate to community&alth parameter

6. WHETHER THE IMPACT IS REVERSIBLE OR NOT

This community’s health impact is of reversible urat by the presence of impact
treatment action or by making a repair or improvetre its positive impact such as
adding medical facility and drugs, so the commumity not be restless if there should

occur malaria, ISPA, diarrhea and other diseases.
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