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I.

INTRODUCTION

1.
Santos (Sampang) Pty. Ltd, as operator of the Sampang joint venture and as production
sharing contractor of the Executing Agency for Upstream Oil and Gas Activities (BPMIGAS), is
planning to develop Oyong Gas and Oil Field. It is in the Madura Straits, around 8 kilometers
(km) from Madura and 58 km from Java (Map). Exploration has been ongoing since 1997.
Discoveries in 2001 with the drilling of the Oyong-1 well (May), Oyong-2 (June), and Oyong-3
(October) provided suitable commercial reserves for Santos to develop the field.
2.
The Institute of Natural and Regional Resources (INRR), Faculty of Mathematics and
Natural Sciences, Bogor Agricultural University, prepared the environmental impact assessment
(EIA) in accordance with the requirements of the Government of Indonesia, and Lloyds Register
Asia prepared the environmental risk assessment.1 The assessments, in Indonesian and
English, are at the project office and the Santos office in Jakarta and Grati, Jawa Timur,
Indonesia. After scoping and consulting the people at the project site, on 16 June 2003, INRR
submitted the EIA terms of reference to the Ministry of Environment, which approved them on
19 November after conducting its own public consultation (Appendix 1). On 21 November the
EIA, consisting of the environmental assessment and environmental management plan, was
submitted to the ministry which will conduct another consultation before approving the EIA.
3.
The Asian Development Bank (ADB) classifies the project environmental impact under
category A, meaning that impact could be significant if mitigating measures are not taken. This
summary EIA2 will be circulated to ADB’s Board of Directors for comments and suggestions and
disclosed to the public through the depository library system and ADB web site at least 120
days before the Board considers the loan. The summary is translated into Indonesian and is
available at the project site in Grati, the Santos office in Jakarta, and at ADB’s Private Sector
Office. The EIA and its summary are documents of Santos and have not been reviewed by
ADB. ADB will submit its evaluation, including comments and suggestions, to the Board.
II.

DESCRIPTION OF THE PROJECT

4.
Oil and gas produced from Oyong Field will be transported to an onshore processing
facility via a multiphase pipeline.3 The onshore processing facility is in an area owned by PT
1

2

3

The important Indonesian laws, regulations, and standards complied with are (i) Act. No. 23 of 1997 on
Environmental Management; (ii) government regulations No. 17 of 1973 on Implementation and Supervision of
Offshore Exploration and Exploitation of Oil and Gas, No. 18 and No. 85 of 1999 on Management of Toxic and
Dangerous Substances, No. 27 of 1999 on Environmental Impact Analysis, and No. 41 of 1999 on Air Pollution
Control; and (iii) Decree (KEP) No. 056 of 1994, Guidelines on Determining Significant Impact; KEP 299/11/1996,
Technical Guidance of Social Impact in EIA Preparation; Environmental Impact Department Decree No. 105 of
1997, Guidance for Implementation of the Environment Management Plan and Environmental Monitoring Plan; No.
8 of 2000 Society Involvement and Information Openness in the EIA Process; Ministry of Mines, Energy and
Petroleum Decree No. 103/008/M.PE/1994, Controls in the Environment Management Plan and Environmental
Monitoring Plan in the Oil and Gas Sector; Ministry of Environment KEP-13/MENLH/10/1996, Wastewater
Standards for Oil, Gas, and Geothermal Activities; and No. 129 of 2003, Quality Standards for Emission in Oil and
Gas Business or Activity.
The summary EIA includes information and activities not in the main EIA report submitted to the Ministry of Mines,
Energy and Petroleum, to comply with the requirements of ADB and other lenders that have signed the Equator
Protocol. This information is in an annex to the main EIA report.
A multiphase pipeline simultaneously transmits gas and liquid. A single-phase pipeline transmits only gas or liquid.
While more complicated to operate, the multiphase pipeline will not require construction of parallel pipelines.
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Indonesia Power Business Unit of Perak and Grati. Construction work is planned to start at the
end of the third quarter of 2004, with production starting late 2005. During installation of the
offshore platform, two gas wells and eight oil wells will be drilled by an experienced offshore
drilling contractor utilizing a “jack-up design rig” under the direct supervision of the Santos
Drilling Group. The wells, including horizontal sections, will be 1,580–2,435 meters (m) deep.
5.
Oyong Field will produce gas at a flow rate of up to 60 million million standard cubic feet
per day (mmscfd), and oil of up to 10,000 barrels per day (bpd). The gas from Oyong Field will
be sold to PT Indonesia Power for use at its Perak and Grati power plants to support the
electricity interconnection system of Java and Bali. The oil will be sold by joint-venture
participants. CoreLab Petroleum Services of Jakarta analyzed Oyong gas and crude oil using
procedures of the American Society for Testing Materials. The gas contains an undetectable
concentration of hydrogen sulphide, 1.16% of carbon dioxide, 0.16% of nitrogen, and 92.29% of
methane. Light hydrocarbons such as ethane, propane, is-butane, and n-butane account for
6.4%. The crude oil contains 0.07000% sulfur, 0.01000% basic nitrogen, no hydrogen sulphide,
0.00062% ash. The complete analysis of crude oil and gas is in Appendix 2.
A.

Offshore Oyong Platform

6.
The wellhead compression platform (WHCP) will normally be unmanned and designed
for the following conditions: (i) gas flow rate of 66 mmscfd, (ii) design liquid flow rate of 10,000
bpd, and (iii) design pressure of 10 megapascals absolute and for 10 slots. The platform will be
installed using an installation barge and designed to accommodate any expected seabed
settlement resulting from reservoir compaction. The primary jacket will be of a conventional
simple braced template design with four legs (Figures 1 and 2). The deck structure will be
designed to accommodate future compression modules. Following the installation of the
platform, up to 10 wells—2 gas and 8 oil—will be drilled and completed for production from the
reservoir. The wells will produce to separate production outlets operating at different pressures.
An open and closed drain system will be provided. This platform is designed to have minimal
discharge. All drain collections, including wash-down water and solids will be piped ashore via
the multiphase pipeline. All depressurizing operations will be small, and any flow controlled into
the cold vent. The cold vent will be cantilevered and extended from the platform such that any
potential ignition can be accepted without exceeding personnel emergency escape heat
exposure levels. Continuous venting via the cold vent system from gas-driven process
equipment will be minimal during normal operations. During a process emergency shutdown the
vent will expel gas a safe distance from the platform.
B.

Multiphase Pipeline

7.
The multiphase pipeline will carry the gas, oil, and water mixture from the WHCP to the
onshore processing facilities at Grati Power Plant. The pipeline is 60 km, with a diameter of 14
inches (in).4 The pipeline route was selected following a geophysical survey that identified the
best conditions for pipelines. The selected route has four “dog leg” turns mapped, which are far
from the reefs. The pipeline design will conform to the American National Standards Institute
(ANSI) B31.8, with a life of 15 years. The following technical design details are planned for the
subsea pipeline:
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(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)

code design—ANSI B31.8;
design of operation pressure limit—1,400 pounds per square inch gage (psig);4
maximum normal operation pressure—800 psig;
hydro-test pressure—1,900 (approximately) psig;
wet gas flow-rate design—44–66 mmscfd;
liquid flow-rate design—3,500—10,000 bpd;
material—carbon steel to American Petroleum Institute 5L grade X 52;
size—14 in, 10.33 millimeter (mm) wall thickness;
length—60 km; and
corrosion tolerance—3 mm.

8.
The offshore facilities will include corrosion inhibitor injection to protect the multiphase
pipeline as the multiphase mixture will contain formation water and, therefore, could be
corrosive. Externally, the pipeline will have sacrificial anodes. Following pipeline installation, an
offshore pig launcher and onshore pig receiver will be used to run a pig to dewater the line
following hydro-testing. The pipeline will be maintained through routine pigging operations from
the Oyong platform to the onshore processing facility.
C.

Onshore Processing Facility

9.
The onshore process facility will be near Grati Power Plant. The required space for the
process facilities and utilities is expected to be approximately 400 m x 200 m. Figure 3 shows
the plot area of the onshore facilities.
10.
Facilities to be installed include a slugcatcher5 and those for separation, gas processing,
oil stabilization, and control and loss prevention.
11.
Well-stream fluids from the Oyong platform will be received onshore via a pipeline valve
and pig receiver. Bulk fluids will be removed using a slugcatcher. Gas from the slugcatcher will
be directed to a knockout vessel, then to the gas-processing and export facilities. The oil will
flow to the oil stabilization storage facilities. Water will be processed in the produced-water
treatment facility6 and then discharged to the sea via an ocean outfall line 2 km from shore.
Santos will continuously monitor the discharged water’s oil content from the onshore facility and
apply the World Bank threshold of 20 milligrams per liter (mg/l), which is well in compliance with
government standards of 25 mg/l. Santos will also annually monitor the heavy-metal
concentration in the effluent; changes in heavy metal, oil, and grease; and turbidity of water and
sediments within 50 m of the discharge point. If significant changes are noted Santos will
increase the frequency of sampling and institute additional wastewater treatment facilities if
necessary.

4
5
6

The oil and gas sector uses the British system of measurement, and conversion to metric will make comparison
with best practices in the field difficult. The metric system is used here where applicable.
A slugcatcher is a piece of equipment at the end of a pipe to catch water or slugs during cleaning.
The wastewater treatment plant will consist of a degasser to remove gas, and corrugated plate interceptors, where
oil and water will be separated. Demulsifying agents may be added to break the oil and water emulsion.

6
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12.
The gas from the inlet knockout vessel will be fed to the packed bed tri-ethylene glycol
dehydration tower for water removal to a dew-point specification of 10 pounds per million million
standard cubic foot. The dry discharge gas from the glycol tower will pass through a dew-point
control unit, designed to achieve the hydrocarbon dew-point specification for sales gas. The
outlet pressure of 360–420 psig from the process facilities will be sufficient to meet the fuel gas
pressure requirements of the Grati Power Plant gas turbine alternator. Gas sales will be
metered before supply to Grati Power Plant. For safety reasons, a flare will be installed in the
onshore processing facilities. It is designed to handle simultaneous blow down of the entire
facility amounting to approximately 117 mmscfd. A pilot flare will be maintained with a gas
combustion rate amounting to 0.3 mmscfd. No routine flaring is planned.
13.
The oil received in the slugcatcher should be stabilized to achieve the export
specification. Stabilization will use multiple stage flash with interstage heating. The stabilized oil
and condensate will be stored in a converted diesel storage tank belonging to PT Indonesia
Power. Gas compression will be required at the onshore processing facility to recover the gas
produced during oil stabilization. This compressor is an important part of oil stabilization, without
which continuous flaring would be required. Continuous flaring causes higher emission of air
pollutants such as carbon monoxide, carbon dioxide, and traces of sulfur dioxide, not to mention
additional fuel consumption. The process flare for the onshore facilities will be in the upper
northwest corner of the plot to take best advantage of prevailing wind directions and to minimize
heat implications to the facilities.
14.
Once a suitable quantity of oil is accumulated, it will be loaded onto crude-oil tankers
using the existing Grati Power Plant diesel-loading line. Crude oil is expected to be loaded once
a month. Operators will be assigned to continuously work at the onshore gas-processing
facilities. Sufficient office, control room, workshop, laboratory, and meal facilities will be provided
for safe and efficient 24-hour operation.
III.
A.

DESCRIPTION OF THE ENVIRONMENT

Physical Environment

15.
The oil- and gas-processing facilities will be at the shorefront of a reclamation area
within the boundary of PT Indonesia Power at Grati adjacent to Wates village, Lekok district,
Pasuruan Regency.
16.
The pipeline from Oyong Field to the onshore processing facilities at Grati Power Plant
will be in water from 5 m (400 m from Wates) to 50 m deep (45 km from Wates). The water is
around 40 m deep 45–55 km from Wates.
17.
The Madura Straits are typically well protected from wave generation, with limited
fetches in all directions except to the east-southeast. As a result, Oyong Field will experience
mostly locally generated wind waves (seas with mean peak periods < 5 seconds [sec]) following
the direction of the monsoons, with only a likely minor contribution of short-period swell waves,
possibly from the distant east-southeast.
18.
The strongest winds (+16–17 meters per second) are from the west-northwest during
December and February, but the largest waves from this direction are 2.6–2.9 m at the project
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site (water depth 45 m), due to a maximum westerly fetch of about 65 km. The largest waves
affecting the project site are from the east-southeast during July and August.
19.
Rainfall is closely related to the wind pattern, particularly of monsoons. Average yearly
rainfall is 1,600 mm. Data from Perak-1 meteorology station show that the rainy season is from
November to May, with the highest rainfall in January and average rainfall of 430 mm,
coincident with the west-east monsoon winds. The average ambient temperature ranges from
24°C in July to 29°C in October. The maximum ambient temperature ranges from 31°C in July
to 34°C in October, while the minimum ambient temperature ranges from 23°C in July to 25°C in
April.
20.
Although Grati Power Plant has not been operating at full load and maximum efficiency
because of the absence of natural gas, air quality in the vicinity meets Indonesian standards.
Carbon monoxide concentration was measured at 250 micrograms (µ) per standard cubic meter
(Nm3) compared to the standard of 25,000 µ/Nm3 for 24 hours averaging time. The dust
concentration was 2.6 µ/Nm3 compared to the standard of 260.0 µ/Nm3. The noise level was
less than 53 decibel acoustic (dBA) compared to the standard of 55 dBA.
21.
The Center for Geology Research and Development puts the area outside any
earthquake source zone, the nearest of which is 50 km to the southeast or around Mount Brom.
The area experiences an average of five earthquakes annually, with an intensity of 5 to 6
Richter and a depth of up to 90 km.
B.

Biological Environment

22.
Generally, the vegetation around the Oyong Field development is consistent with a
coastal ecosystem: mangroves, lagoons, sea grass, coral reefs, and others. No coral reefs are
close to the Oyong Field development (the closest is about 30–35 km at Modung, Bangkalan
Regency). The mangrove ecosystem is found around the south coast of Madura Island, i.e.,
around the north coast of Sampang and Sumenep regencies, approximately 8 km from the
Oyong offshore platform. The ecosystem is also found on the north coast of Pasuruan, in west
Lekok, i.e., around the estuary of the Purangan and Rejoso rivers, approximately 3 km from the
project site.
23.
The Madura Straits have a specific sediment characteristic—an extremely soft, fluid mud
bottom with very high silt content (>90%). Mud-dwelling species adapt to this environment with
light, flattened shapes or appendages that adhere to the surface of mud. The Oceanography
Research Centre collected 78 species, including 28 of target fish of 4 families, 44 of major fish
of 6 families, and 6 of indicator fish (Chaetodonthidae).
24.
Crustaceans collected in the Java Sea and Madura Straits identified 17 orders covering
52 genus and 109 species. Portunidae in the Madura has the most (19 species), of which only 3
have economic value—2 species of swimming crab (Portunus pelagicus and Charybdis feriatus)
and mud crabs (Scylla serrata). Fewer mollusk species live in the Java Sea and Madura Straits.
25.
The site for the onshore facility is land reclaimed using excess soil from preparing the
Grati Power Plant site, which is in a hilly area. The site was used for barge and helicopter
landing. Approximately 20% of the land is paved and without vegetation. Thorn acacia, grasses,
and other bushy species have since grown on the reclaimed land. The flora and fauna are
unstable. During the dry season the plants are cut for safety reasons.
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C.

Socioeconomic and Cultural Environment

26.
The area of study covers 11 villages, 2 districts, and 2 regencies. The largest area (8.14
square kilometers [km2]) is Pasinan village, Lekok, Pasuruan, and the smallest (1.90 km2)
Dharma Tanjung village, Camplong district, Sampang. Dharma Tanjung has the highest
population density (3,174 people/km2), and Semedusari village, Lekok, the lowest (510
people/km2). The average population density of the study area is 1,035.3 people/km2.
27.
Land is used mainly for farming and residence in Sampang, and for agriculture in
Pasuruan (rice fields—42.1%, dry fields—29.7%, forests—1.4%, and villages—8.5%).
28.
Health facilities, particularly public health centers, are minimal in the villages. Camplong,
for example, has no public health facility, and depends on those in neighboring districts. The
study-area villages, except Pasinan, have direct access to the coast, which provides them
livelihoods, mainly in food crops, fisheries, and trading.
29.
The nearest village to the onshore facility is Wates (population 940), south of Grati
Power Plant. The dominant economic activities are fishing or aquaculture, and limited farming
and livestock, due to groundwater salinity caused by intrusion. The village’s water comes from
the Government’s fresh water supply program. Villagers also cultivate seaweed and raise fish
using bamboo platforms. Most fishers use small boats and stay in coastal waters. Grati Power
Plant has a mosque, which is also used by Wates residents, 20% of whom are very poor, and
14%, poor.
IV.

ALTERNATIVES

30.
No Project. The Project will benefit Indonesia, specifically East Java, where a shortage
of natural gas forces electrical generation companies to burn more expensive diesel oil. Fuel
cost saving of up to $3 million per month is estimated for PT Indonesia Power from the use of
natural gas as the primary fuel source. Additional benefits include reduced sulfur dioxide,
carbon dioxide, carbon monoxide, and particulate emissions due to burning cleaner natural gas.
The present emissions from Grati Power Plant are 0.09 grams (g)/Nm3 of nitrogen oxides
(NOx), 0.023 g/Nm3 of carbon monoxide, 0.275 g/NM3 of sulfur dioxide, and 0.008 g/Nm3 of
particulates that are mostly 10 microns or smaller. Designed to burn natural gas, the power
plant is less efficient when using diesel fuel. When the power plant uses natural gas the sulfur
dioxide concentration is expected to be negligible as Oyong gas contains only traces of sulfur.
Carbon monoxide will go down to 0.017g/Nm3, and NOx to 0.049 g/Nm3. The use of natural
gas from Oyong will reduce NOx emission by 695 tons (t) per year, carbon monoxide by 85
t/year, sulfur dioxide by 3,902 t/year, and particulate matter by 113 t/year.
31.
Alternate Location. The Grati site is ideal for the processing plant. The site is inside the
boundary of Grati Power Plant and forms part of the initial reclamation before the power
station’s construction. Therefore, no site environmental disturbance or clearing, or land
acquisition or resettlement is required. The sharing of facilities (diesel storage tank as a crudeoil storage tank) and use of utilities from the power station form part of the Project’s plans for
resource sharing. The site is bounded by the sea on two sides and by Grati Power Plant on the
other two. Other sites do not have the same advantages. An alternative would be to separate
the oil and natural gas offshore, which would require a bigger platform, and mooring facilities for
the barge to store and haul the separate crude oil. The cost of mooring a barge all day near the
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platform would be high, and the risk of oil spills and damage to the marine and coastal
ecosystem would increase.
V.

ANTICIPATED ENVIRONMENTAL IMPACT FROM ROUTINE CONTROLLED
ACTIVITIES

32.
The development of Oyong Field is predicted to have positive and negative impacts on
the physical, biological, and socioeconomic and cultural environments.
33.
Development will proceed in four phases: preconstruction, construction, operation, and
post-operation. Environmental impacts caused by routine controlled operations and accidental
events during each phase are summarized below, and presented as a risk table in Appendix 3.
The Project will be subject to Indonesian and World Bank guidelines given in the Pollution
Prevention and Abatement Handbook. The Indonesian standards are shown in Appendix 4.
A.

Physical Environment

34.

Preconstruction. No impact is expected.

35.
Construction. The onshore facility air quality will not be affected much. Transportation
associated with mobilizing construction personnel, materials, and major equipment could
produce dust, which is expected to be minimal and controlled by using water trucks.
36.
As the onshore processing facility is remote, construction noise is not expected to affect
homes and institutions.
37.
As equipment will be mobilized mostly by lay barges and construction ships, water
quality may be affected during all phases of the Project. The most significant effects are during
subsea pipeline installation, and these are expected to be minimal. The multiphase pipeline has
to be buried less than 13 m deep, requiring digging and dredging during pipeline installation,
which is expected to temporarily increase the total suspended solid content of the water in the
immediate vicinity. High turbidity can hamper photosynthesis, but the impact will be short term.
38.
Drilling periods will be short. The average time required is 12 days for an oil well, and 9
for a gas well. The mud used for drilling is nontoxic. The disposal of used water-based mud
(WBM) and cuttings will have a limited impact on the environment. The surrounding water will
return to normal when drilling is completed. Throughout the drilling, including at the intersection
of the target reservoir, best drilling practices and engineered well design and control practices
will be employed.
39.
Seabed sediment will be impacted only during pipeline construction. Computer modeling
estimates dispersion intensity to be low, temporary, and short (about 1 month).
40.
Operations. Impact on air quality will be minimal. Process flaring will take place only
briefly when a process is upset, and is not intended to be continuous. Process flaring is
assumed to burn clean export-quality gases, and little or no black smoke will be emitted. What
little gas will be burned does not contain hydrogen sulphide, and so no sulfur oxide will be
emitted.
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41.

As the onshore processing facility is remote, noise will not affect homes or institutions.

42.
Emergency venting on the offshore platform will be insignificant and infrequent and thus
have no environmental impact.
43.
Application of proper procedures will prevent impact from waste handling (sludge from
tank cleaning) during maintenance.
44.
Flaring will impact on the micro climate during operations at the onshore process facility.
As flaring is not intended to be continuous and the temperature and light intensity are minimal,
impact will be insignificant.
45.
Decommissioning. The removal of hydrocarbon residue from plant and equipment can
be managed using proper procedures. Containment of residue and use of licensed disposal
sites will control any environmental impact.
46.
As the onshore processing facility is remote, decommissioning construction noise is not
expected to affect homes or institutions.
47.
Transportation to decommission construction personnel, materials, and major equipment
demobilization could cause dust, but it is expected to be minimal.
B.

Biological Environment

48.

Preconstruction. No impact is expected.

49.
Construction. This phase will have little impact on aquatic biota (plankton and benthos)
except for seabed excavation and back filling for pipeline laying, which will have a small but
direct impact on the habitat of basic biota. Cut-and-fill activities (for pipeline laying) will directly
affect benthos as they cannot migrate, but they will recover upon completion of construction.
50.
The waste produced and discharged during construction is expected to be minimal,
limited to the mobilization route (Surabaya, Batam, or Jakarta to Grati Power Plant and Oyong
Field). Any impact on plankton and benthos will be temporary.
51.
Well-drilling activity in Oyong Field will use WBM and synthetic oil-based mud (OBM)
and produce waste in the form of used mud, cuttings, liquid waste, and domestic solid waste.
Used WBM and cuttings will be disposed of in the sea, while the OBM will be reconditioned for
reuse. Impact on aquatic biota will be insignificant.
52.
No coral reef ecosystem exists around the Oyong platform or in the waters around the
onshore facility.
53.
Installing the subsea pipeline and construction of the onshore process facility might
impact on coastal vegetation. However, no vegetation (mangroves, sea grass, seaweed) exists
around the planned pipeline corridor from Oyong Field to Grati Power Plant. The nearest
mangroves are about 4 km to the west of the pipeline corridor. Therefore, impact is estimated to
be insignificant.
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54.
Vegetation on the reclaimed land will be cleared. This is a residual impact of the Project.
For safety and security reasons the onshore site will be fenced and the surrounding area
concreted or asphalted. Dried leaves from vegetation pose a fire risk.
55.
Operations. Mangroves grow around 5 km from the outlet of the produced-water
discharge pipe. Produced water will be disposed of into the sea at a depth of over 20 m, and 2
km from the beach. At the discharge point, the produced water will have reached seawater
temperature, and its oil content will be less than the Government’s environmental discharge
specification of 25 mg/l and conform to the World Bank guidelines of 20 mg/l. The impact on
mangroves, therefore, will be insignificant. The offshore platform will not discharge any liquid.
56.
Construction and operation of the process facility could impact on land fauna, but as the
area has no protected wildlife, impact will be insignificant. However, before operation the Project
will sample the concentration of chemicals in benthic organisms—mercury, lead, and other
heavy metals—as required by Indonesian standards and World Bank guidelines. During
operation, monitoring will be done annually, or more often if unusual trends are observed.
57.
Decommissioning. Waste produced and discharged from the marine spread after
operations could have an impact, but it would be minimal and limited to the mobilization route
(Surabaya, Batam, or Jakarta to Grati Power Plant and Oyong Field). Any impact would be
short, and its influence on plankton and benthos temporary.
C.

Socioeconomic and Cultural Environment

58.
Preconstruction. The EIA estimated that the community would perceive the Project
negatively due to its various impacts. However, interviews show that possibly affected
communities (Giligenteng, Camplong, Sampang, and Lekok) see the Project as positive but
have some concerns, which can be addressed by social interaction and management.
59.
Bagan (bamboo fishing structure) and rumpon (artificial fish habitat) are important to
local fishers. Their income might be impacted by some restriction near the facility.
60.
Construction. The Oyong facility will create jobs for the community, although these will
be limited to skilled labor. Short periods of restriction on fishing are expected to have an
insignificant effect.
61.
Shipping routes in the Madura Straits are limited to coastal traffic and random navigation
by fishing vessels and leisure craft. Restrictions on them might be imposed but with insignificant
impact on shipping.
62.
Dust caused by transportation of building, soil, and other construction material could
cause health hazards, but the risk is low as the roads to be used to build the onshore facility are
sealed and remote from any settlement.
63.
Operations. A health hazard could arise during infrequent emergency process flaring,
which would be so unlikely and short, however, that any impact on health would be insignificant.
64.

Insignificant limitations might be imposed on fishing.

65.
Grati Power Plant’s shift from diesel to cleaner natural gas will improve the community’s
health.
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66.
Decommissioning. Local labor and suppliers may be affected by the plant closure.
Given the specialized nature of the processing facility and the small workforce, however, the
impact will be minimal.
D.

Risk Analysis

67.
Accidents have higher risk to the environment than routine controlled activities. Risks are
managed mainly through design and further through operational procedures. Accidents can be
caused by hazards such as blowout and kicks, pipeline failure, onshore and offshore process
rupture out and failures, spills during offshore bunkering and crude-tanker loading, ship collision,
produced-water facility operating out of specification, dropped objects, and natural and external
hazards.
68.
The platform has been designed to withstand the 100-year wind and wave7 as well as
earthquakes. The process area of the platform is 17 m high, while the 100-year wave has been
estimated at 4 m. The platform is also designed to withstand lightning. Natural hazards are
considered to pose a very low risk.
69.
The onshore process facility sharing a compound with Grati Power Plant poses external
hazards. Based on the layout and proximity of the process plant to the power station, any
catastrophic failure of equipment in the power station leading to a fire or explosion will not
impact on the process area of the onshore processing facilities. The consequence assessment
(fire and explosion modeling) of the process plant also revealed that the impact of an explosion
or fire in the process area of the onshore process facilities would not affect the power station.
70.
No vehicles will be let into the area around the process plant except for the site forklift
and truck crane, which will be needed only for maintenance. The compound is fenced from
public roads, which have little traffic.
71.
A blowout is an uncontrolled release of reservoir gas and fluids to the surface due to
their overpressure, which could severely harm the marine environment. A kick is an influx of
hydrocarbon into the well bore. The risk of these events is greater during drilling. As with the
blowout, a kick can be controlled through primary, secondary, and tertiary well control
procedures. However, blowouts on the platform are more likely to be a risk to the platform and
personnel on board than to the atmosphere and marine environment. The likelihood of blowout
is estimated to be 5.5 x 10-5 per year. The risk is controlled by several design features such as
the blowout prevention stack, diverter, degasser, and redundant actuation for the blowout
prevention stack and diverter. Santos and the drilling contractor will adhere to several operating
procedures.
72.
The failure of the subsea pipeline from Oyong to Grati Power Plant could result in the
release of gaseous and liquid hydrocarbons. Failure could be caused by internal and external
corrosion, dropped objects, snagging of the pipeline by an anchor or fishing gear, and structural
failure due to free span, among other reasons. The quantitative pipeline risk assessment, which
considered material defects, corrosion, impacts, natural, and other hazards, indicate a
frequency of 6.59 x 10-4 for large leaks or ruptures, and 1.83 x 10-3 for small and medium-sized
leaks. The risk is controlled by several design features, including (i) pipeline wall thickness
design to B31.8 (ANSI standard); (ii) external concrete coating, corrosion protection, anode
7

Wind and waves stronger than those that have occurred over the past 100 years.
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bracelets, and anticorrosion coating on the pipeline; (iii) riser (within the structure) and pipeline
approach located away from the drop-zone hazard area; (iv) pipeline pressure sensors with
automatic shutdown and differential pressure monitoring between the WHCP and Grati Power
Plant, with manual shutdown; (v) pipeline crossing by bridge to avoid contact; and (vi) additional
physical barrier (concrete mattress). By following several pipeline operating procedures the
Project will control or mitigate the risk of pipeline failure.
73.
Rupture or failure of offshore process equipment could result in release of liquid
inventory into the environment. This loss will be managed by the onboard drainage system
incorporating an open and closed drain system. Small leaks and spills will be captured and
managed by the open drain system while more significant spills will pass through the deck
grating directly to sea. Process equipment rupture or failure could be caused by mechanical
failure, dropped objects, human error during installation and operation, and theft, among other
reasons. Based on the coarse quantitative risk assessment for the WHCP and onshore process
facility, frequency of equipment failure will be from 3.1 x 10-1/pump-year (for reciprocating
pumps; not all failures lead to environmental incidents) and 8.8 x 10-5 /flange-year (for flanges).
The risk of incident due to equipment failure is controlled by several design features such as (i)
capture of spilt liquids in the open drain system; (ii) process shutdown valves to isolate areas of
process, thereby limiting maximum potential spill volume; (iii) automatic emergency safety
device triggered by significant failures and/or ruptures; (iv) overpressure safeguards; and (v)
security systems to prevent intruders. Operational procedures that further control and mitigate
the risk from this event include maintenance of the drainage system, maintenance program for
process vessels, routine wash down of open drains, and 24-hour security patrol.
74.
Offshore bunkering operations are planned every 2 weeks for the transfer of potable
water and of diesel. Only a small amount of diesel is transferred (up to 1,000 liters), which is
expected to dissipate quickly and have minimal environmental effect. Diesel is transferred to the
platform via hoses at the boat-landing station from supply vessels. Diesel is stored in the crane
pedestal and a day tank. Diesel spills to the sea could occur during bunkering due to several
reasons, including (i) leakage of bunkering hose and connections, (ii) rupture of bunkering hose
and connections, (iii) overflow of storage tanks, and (iv) damage to hose from cyclones. The
Oyong platform expects bunkering 24 times a year, which could result in 5.47 x 10-4 bunkering
incidents resulting in a spill. The risk is controlled by the design features of the hose and of the
coupling and isolation system, and by bunkering operating procedures for the platform and
supply vessel. Santos will have a contingency plan and recovery equipment on site.
75.
The bunker vessel will be carrying enough diesel to impact on the environment should
the storage tanks rupture or leak. This could be caused by poor integrity of the tank, a ship-toship or ship-to-platform collision, fire, or structural failure of a vessel. The area that could be
affected is not only limited to that around the platform but also along the voyage route of the
bunker vessel from the supply base (Gresik or Banyuwangi) to the Oyong platform. Based on
accident data from the International Maritime Organization and the pipeline risk assessment, the
frequency of vessel sinking has been estimated to be 9.6 x 10-4 for coastal vessels. Santos will
make every effort to control this risk by verifying bunker vessel integrity, bunker vessel
communications and navigating systems, and competency of vessel crew. Santos will also
ensure that bunkering will not be done during bad weather and, as far as practicable, limit the
inventory carried by the vessel.
76.
Crude-tanker loading is planned once a month. The transfer of crude oil from the floating
buoy (4 km out at sea) via hoses at the loading station poses an environmental hazard. Crudeoil spills could occur during loading due to several reasons, including leakage of hose and
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connections, rupture of hose and connections, and damage to hose from cyclones. The Project
expects crude-tanker loading 12 times a year, which could result in 2.73 x 10-4 spills. The risk is
controlled by the design features of the hose and coupling and isolation system, and by loading
operating procedures for the onshore terminal and the tanker.
77.
The Oyong offshore platform will be exposed to shipping traffic. Vessels that pose a
threat include merchant, fishing, ferry, and leisure vessels, which might be involved in a
powered collision; and fishing, supply, and bunker vessels in a drifting collision. Powered or
drifting collision could be caused by vessels unaware of the platform, poor watchkeeping, supply
vessels approaching the platform for personnel transfer or other operations, and fishing activity.
Collision frequency would be in the magnitude 10-5, and 40% of collisions would be head-on
(i.e., 4 x 10-6). Random navigation by fishing vessels leading to a collision is estimated to be in
the magnitude of 10-4. These events will be prevented or their consequences mitigated either by
means of design or operating procedures and methods: (i) information about the platform and
pipeline has been disseminated to the Coast Guard, harbor master, and oceanographic office;
(ii) risers are designed to be within jacket structure and, hence, protected from impact; (iii)
guards around the platform will limit the possibility of vessel drifting under the jacket walkway;
(iv) a 500 m exclusion zone will be imposed around the platform; (v) navigation aids will be
placed on the platform; (vi) a security vessel will be at attendance; and (vii) Santos will interact
socially with local fishers.
78.
The failure of the onshore produced-water treatment facility would cause the discharge
of water that does not satisfy environmental regulations (25 parts per million [ppm]), which could
have an environmental impact. The release location is planned to be 2 km out in the Madura
Straits. The control measures in place to prevent this incident or mitigate its consequences are
either by means of design or operating procedures such as (i) alarms to indicate high oil ppm,
(ii) shut-down mechanisms to prevent discharge when oil content is high, and (iii) procedural
controls for facility operations.
79.
These accidents would all lead to an oil spill should control measures fail. The impact on
the marine environment would depend on the quantities released and sea and weather
conditions. Releases of 1,000 barrels at the platform and onshore process facility were
simulated using the oil spill-spreading simulation General National Oceanographic and
Atmospheric Administration of USA oil modeling environment (GNOME).
80.
Based on the simulations and without intervention by emergency response teams, an oil
spill from the offshore petroleum platform could reach Wates beach in less than 24 hours; 24
hours after an oil spill, the oil would have traveled 39 km northwest from Wates beach. After 48
hours the oil would have traveled 40 km north of Wates beach, and after 72 hours, 41 km
northeast. The spillage area would shift from the northwest to the northeast due to the tides.
These figures are results for the January simulation. A similar one carried out for July
determined that the spill would travel to the northwest due to the east monsoon wind that
continuously blows to the west. Santos has an oil spill contingency plan and will have suitable
equipment to deal with any spill from Santos facilities.
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VI.

ECONOMIC ASSESSMENT

81.
The Project significantly benefits the environment and economy. Grati Power Plant burns
imported diesel to generate electricity at a cost of over $6 per million million British thermal unit
(mmbtu) (at $28 per barrel of oil). Gas from the Project will cost $2.50/mmbtu, less than half the
cost of the diesel displaced, significantly benefiting the State Electricity Company (PLN) and the
Government by reducing the cost of operation and the volume of imported fuels. On base levels
of gas production, PLN and the Government will save over $50 million per annum on the cost of
imported fuel alone. This will have a positive impact on the Government’s balance of payments.
82.
The Government will benefit directly from the development of Oyong Field. The
Government will receive over $80 million as its share of gas and oil sales, and as tax payments
made by the production-sharing contractors during the development.
83.
The Project will cost over $120 million. Most construction activity will take place in
Indonesia and is expected to bring considerable direct and secondary benefits to the local
economy.
84.
The community will benefit from a more reliable and efficient Grati Power Plant. Using
gas rather than diesel will be more economical and allow the power station to operate not as a
“peaking load” plant but as a base load generator, which will increase the value derived from
these assets by the community. Improving the power station’s operation will also allow PLN and
the Government to defer some investment in generation capacity in this region, allowing them to
focus on areas of greater concern elsewhere in Java.
85.
The unquantifiable project impact is the reduction of air pollution from Grati Power Plant.
The use of natural gas from Oyong will reduce NOx by 695 t/year; carbon monoxide by 85
t/year; sulfur dioxide by 3,902 t/year; and particulate matter, which is mostly particulate matter
with size less than 10 microns, by 113 t/year.
VII.

PUBLIC CONSULTATION

86.
Santos publicly announced the summary EIA study and initiated public consultation. The
Oyong Field development plans were announced in national and local newspapers on 27 March
2003. Banners and posters were also used as outreach media.
87.
Social interaction and public consultation were carried out in Sumenep on 9 April 2003,
in Sampang on 10 April 2003, and in Pasuruan on 15 April 2003. The activities were attended
by community representatives, community key persons, local government officials, and
nongovernment organizations. Santos has monthly contact with representatives from all the
regencies in the proposed operational area.
88.
The conclusions of the social interaction and public consultation carried out in each
related regencies are detailed below:
(i)

Sumenep
(a)
Oil and gas mining activity could interrupt the fishing activity.
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(b)
(c)

Santos activity could disturb social norms and values of the local
community.
The Santos community development program will improve local welfare.

(ii)

Sampang
(a)
Oil and gas mining activity could interrupt fishing (including fishing
platforms and rumpon) around Camplong and make fishing activities
unsafe around the project site.
(b)
Local jobs will be created.

(iii)

Pasuruan
(a)
Oil and gas mining activity could interrupt fishing (including fishing
platforms and rumpon).
(b)
Activities could lower seawater quality.
(c)
Local jobs will be created.
(d)
The Santos community development program will improve local welfare.

Santos will also carry out case-by-case social interaction with the local people before
conducting any activities in the area.
89.
After the EIA report was completed, a second consultation was carried out with the local
people on 30 December 2003. They were receptive to the Project and suggested that project
construction respect their tradition and customs.
VIII.

ENVIRONMENTAL MANAGEMENT

90.
Development of Oyong Field will have positive and negative environmental impacts and
should, therefore, be accompanied by environmental management and monitoring plans to
eliminate or reduce potential impacts. The plans will show how to prevent, handle, and
overcome environmental impacts as well as increase the positive impacts derived from the
development of Oyong Field and onshore facilities. A summary of the environmental
management and monitoring plan addressing all the environmental elements impacted is in
Appendix 5.
IX.

CONCLUSION

91.
The Project will adhere to strict national and international guidelines and standards
during each phase. The Project will also adopt Santos’s corporate environmental health and
safety management system policies and standards (www.santos.com) and/or industry best
practices when such guidelines or standards do not exist. Project activities’ negative
environmental impacts will be minimized and monitored as far as practicably possible. Impact
on fisheries and marine ecology, however, will be minimal. Operations of the onshore
processing facility will not harm the atmospheric or seawater quality or increase noise levels in
surrounding villages. Santos has an impressive environmental reputation as an oil and gas
facility operator in Australia and uses state-of-the-art technology to design facilities.
Competency training of operational personnel and enforcement of strict standard operating
procedures for the offshore and onshore facilities will control and prevent accidental
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environmental impacts. Santos will also comply with ADB and World Bank guidelines and
procedures.
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THE STATE MINISTER OF ENVIRONMENT
OF THE REPUBLIC OF INDONESIA
THE DECISION OF
THE STATE MINISTER OF ENVIRONMENT
NO. 154 of YEAR 2003
RELATING TO
TERMS OF REFERENCE
OF ENVIRONMENTAL IMPACT ANALYSIS (KA-ANDAL)
FOR OYONG FIELD AND MALEO FIELD DEVELOPMENTS, AND SUB-MARINE PIPELINE
INSTALLATION BY BPMIGAS – SANTOS
IN MADURA STRAIT, EAST JAVA PROVINCE
THE STATE MINISTER OF ENVIRONMENT,
Considering: a.

that Oyong Field and Maleo Field Developments and Sub-marine Pipeline
Installation by BPMIGAS–Santos in Madura Strait, East Java Province,
constitute activities that must be supported by Environmental Impact
Analysis;

b.

that Terms of Reference of Environmental Impact Analysis (KA-ANDAL)
of Oyong Field and Maleo Field Development and Sub-marine Pipeline
Installation activities by BPMIGAS–Santos in Madura Strait, East Java
Province, as a part of Environmental Impact Analysis studies, must obtain
the Decision of Agreement based on evaluation results by the Central
AMDAL Evaluator Committee;
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c.

that due to the above, it is necessary to stipulate the Decision of the
State Minister of Environment relating to Terms of Reference of
Environmental Impact Analysis (KA-ANDAL) of Oyong Field and Maleo
Field Developments and Sub-marine Pipeline Installation Activities by
BPMIGAS –Santos in Madura Strait, East Java Province;

In view of:

1.

The Law No.5 of Year 1990 relating to Conservation of Biological Natural
Resources and Its Ecosystem (the State Gazette of the Republic of
Indonesia of Year 1990 No. 49, the State Gazette Supplement of the
Republic of Indonesia No. 3419);

2.

The Law No. 24 of Year 1992 relating to Space Layouts (the State
Gazette of the Republic of Indonesia of Year 1992 No. 115, the State
Gazette Supplement of the Republic of Indonesia No. 3501);

3.

The Law No.23 of Year 1997 relating to Environmental Management (the
State Gazette of the Republic of Indonesia of Year 1997 No. 68, the State
Gazette Supplement of the Republic of Indonesia No. 3699);

4.

The Law No.22 of Year 1999 relating to Regional Administration (the
State Gazette of the Republic of Indonesia of Year 1990 No. 60, the State
Gazette Supplement of the Republic of Indonesia No. 3839);

5.

The Government Regulation No. 27 of year 1999 relating to
Environmental Analysis (the State Gazette of the Republic of Indonesia of
Year 1990 No. 60, the State Gazette Supplement of the Republic of
Indonesia No. 3839);

6.

The Government Regulation No. 18 of year 1999 relating to Management
of Hazardous and Toxic Wasted Materials (the State Gazette of the
Republic of Indonesia of Year 1999 No. 31, the State Gazette
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Supplement of the Republic of Indonesia No. 3815) related to
Government Regulation No. 85 relating to Amendment to the Government
Regulation No. 18 of year 1999 relating to Management of Hazardous
and Toxic Wasted Materials (the State Gazette of the Republic of
Indonesia of Year 1999 No. 190, the State Gazette Supplement of the
Republic of Indonesia No. 3910);

7.

The Presidential Decision No. 228/M of Year 2001 relating to Gotong
Royong Cabinet;

8.

The Presidential Decision No. 2 of Year 2002 relating to Amendment to
The Presidential Decision No. 101 of Year 2001 relating to Positions,
Tasks, Functions, Authorities, Organizational Structures and Working
Procedures of the State Minister;

9.

The Decision of The State Minister of Environment No. 17 of Year 2001
relating to Types of Business or Activities that Must Be Supported By
Environmental Impact Analysis;

Observing:

The outcomes of Central AMDAL Evaluator Committee Meeting on June 23,
2003 relating to Evaluation on Terms of Reference of Environmental Impact
Analysis (KA-ANDAL) of Oyong Field and Maleo Field Developments and Submarine Pipeline Installation by BPMIGAS–Santos in Madura Strait, East Java
Province;

D E C I D E D:
To lay down:
FIRSTLY:

THE DECISION OF THE STATE MINISTER OF ENVIRONMENT RELATING TO
TERMS OF REFERENCE OF ENVIRONMENTAL IMPACT ANALYSIS (KAANDAL) OF OYONG FIELD AND MALEO FIELD DEVELOPMENTS AND SUB-
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MARINE PIPELINE INSTALLATION BY BPMIGAS-SANTOS IN MADURA
STRAIT, EAST JAVA PROVINCE.
SECONDLY: This Decision on Terms of Reference of Environmental Impact Analysis (KAANDAL) of Oyong Field and Maleo Field Developments and Sub-marine Pipeline
Installation by BPMIGAS–Santos in Madura Strait, East Java Province agrees
that the scope of Environmental Impact Analysis (KA-ANDAL) studies for the said
activities is as included in the Official Report of Central AMDAL Evaluator
Committee No. B-15/BA/Komisi/IV/06/2000 dated June 16, 2000 and the
attached Terms of Reference of Environmental Impact Analysis (KA-ANDAL)
documents.
THIRDLY:

The Terms of Reference of Environmental Impact Analysis (KA-ANDAL) of
Oyong Field and Maleo Field Developments and Sub-marine Pipeline Installation
Program by BPMIGAS–Santos in Madura Strait, East Java Province must be
used as guidelines in conducting studies on Environmental Impact Analysis
(ANDAL), Environmental Management Program (RKL) and Environmental
Monitoring Program (RPL).

FOURTHLY: It is not permitted to initiate physical activities for Oyong Field and Maleo Field
Developments and Sub-marine Pipeline Installation Program by BPMIGAS–
Santos in Madura Strait, East Java Province, prior to the issuance of the Permit
Decision to carry out business and/or activities by an authorized agency based
on the Decision on the Environmental Feasibility of related activities.
FIFTHLY:

This Decision is effective as of the date of its stipulation.
Stipulated in:

Jakarta

On:

November 19, 2003

___________________________
The State Minister of Environment
Nabiel Makarim, MPA, MSM
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This Decision is submitted to:
1. The Minister of Domestic Affairs
2. The Minister of Energy and Mineral Resource
3. The Minister of Communication
4. The Minister of Marine and Fishery
5. The Commander in Chief of Indonesian Navy
6. The Head of Capital Investment Body
7. The Head of BPMIGAS
8. The East Java Governor
9. The Bupati of Sampang
10. The Bupati of Sumenep
11. The Bupati of Pasuruan
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OIL AND GAS CHEMICAL ANALYSIS
Table A2.1: General Characteristic of Crude Oil
Parameter Test
SPECIFIC GRAVITY @ 60/60°F
°API Gravity @ 60°F
Kinematic Viscosity @ 70°F
@ 100°F
@ 122°F
Pour Point
Flash Point Abel
Reid Vapor Pressure @ 100°F
Water Content
Water and Sediment
Salt Content as NaCl
Salt Content as NaCl
Total Acid Number
Strong Acid Number
Sulfur Content
Asphaltenes
Wax Content
Congealing Point of Pet. Wax
Conradson Carbon Residue
Ash Content
Hydrogen Sulfide
Mercaptane Sulphur
Basic Nitrogen

Unit

Result

Cst
Cst
Cst
°F
°F
PSI
Vol. %
Vol. %
lbs/1000 bbl
Weight %
mgKOH/g
mgKOH/g
Weight %
Weight %
Weight %
°F
Weight %
Weight %
ppm Wt.
ppm Wt
Weight %

0.8198
41.1
3.12
2.43
2.05
60
(- 6)
5.2
< 0.05
0.50
3
0.0011
0.140
nil
0.07
0.37
11.82
128
0.56
0.0062
nil
4.8
0.010

°API = American Petroleum Institute, °F = degree Fahrenheit, bbl = barrel, Cst = centipoises, lbs =
pounds, mgKOH/g = milligram potassium hydroxide per gram, ppm = parts per million, PSI
= pound square inch, Vol. = volume, Wt = weight.
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Table A2.2: Detailed Gas Composition Data

Mole
Percent

Component

Volume Percent
(liquid)

H

Hydrogen

H2S

Hydrogen Sulphide

0.00

0.00

CO2

Carbon Dioxide

1.20

1.17

N2

Nitrogen

0.15

0.09

C1

Methane

94.59

92.04

C2

Ethane

1.20

1.84

C3

Propane

1.38

2.18

IC4

Iso-Butane

0.38

0.71

NC4

N-Butane

0.44

0.79

IC5

Iso-Pentane

0.22

0.46

NC5

N-Pentane

0.14

0.29

C6

Hexanes

0.14

0.31

C7+

Heptanes

0.16

0.12

100.00

100.00

0.00

Total

 C2 − C5+ 

Gas Wetness: 

 C1 − C5+ 

x 100 % = 6.79%

Calculated Gas Gravity:
Calculated Gross Heating Value:

0.612 (Air = 1.000)
1,070.100 BTU/ft3 Dry Gas (@ 14.730 PSIA and 60°F)

°F = degree Fahrenheit, BTU = British thermal unit, ft3 = cubic feet PSIA = pounds per square inch
absolute.
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SUMMARY OF RISK OR UNCONTROLLED EVENTS LEADING TO ENVIRONMENTAL
IMPACTS
Construction

Environmental
Component

1
A

2

3

B

4

Post
Ops

Operations
5

1
A

2

3

B

4
A

5

1

2 3

B

Physical and Chemical
1. Air quality
2. Noise
3. Water Quality
3.1. Water Quality*
4. Micro Climate
5. Sediment
Biology
1. Coral
2. Aquatic Biota
2.1. Aquatic Biota*
3. Coastal Vegetation
4. Terrestrial Fauna
Social Economy & Culture
1. Job Opportunity
2. Income
3. Bagan—Fishing
Platform Ownership
4. Restriction on
Fishing Ground
5. Restriction on
Sailing Route
6. Health
7. Community
perception
Note: 3.1 Water Quality* and 2.1 Aquatic Biota* represent impacts from pipeline laying at
water depth <13m.

Low Risk
Insignificant
Negative/Positive
Impact

Medium Risk
Negative/Positive
Impact
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INDONESIAN WATER AND AIR QUALITY STANDARDS
EMISSION QUALITY STANDARDS FOR OIL & GAS ACTIVITIES
1.

EXPLORATION AND PRODUCTION

No.

Source

1.

FLARE STACK

2.

BOILER AND STEAM
GENERATOR

3.

Gas Turbine

4.

Gathering Station

Fuel

Parameter

Emission
Quality Standard
Units
Mg/Nm3

Opacity

40%

Oil

Particulates
Sulphur Dioxide
Nitrogen Dioxide (NO2)
Opacity

300
1200
1400
40%

Gas

NO2

1000
40%

Gas
Oil

NO2
NO2

400
600

Total Reduced Sulphur (H2S)
Hydrocarbon

100
5000

Note:
1. (*) Ground Level Concentration not to exceed 5 ppm.
(**) Ground Level Concentration as per the Manual on Air Quality Standard & Ambient
Air in PP 41/1999
2. Gas volume in standard condition (25°C and 1 Atm.)
3. Opacity used as practical monitoring indicator
4. Correction for burning with fuel gas and fuel oil O2 of 3%
5. Implementation of emission quality standard for 95% of normal operation time for 3
months.
Stipulated in Jakarta
On July 28, 2003.
The State Minister for
Environment,

Signed
Nabiel Makarim, MPA, MSM.
This is a true copy.
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The Deputy MENLH for Environmental
Policies and Institutions,
Hoetomo, MPA.
STATE MINISTER OF ENVIRONMENT

CONCERNING EFFLUENT QUALITY STANDARD
FOR OIL & GAS AND GEOTHERMAL ACTIVITY
ATTACHMENT II

:

NO.
CONCERNING

:
:

DATE

:

DECREE OF STATE MINISTER OF
ENVIRONMENT
KEP-42/MENLH/10/1996
EFFLUENT QUALITY STANDARD
FOR OIL & GAS AND
GEOTHERMAL ACTIVITY
OCTOBER 9, 1996

EFFLUENT QUALITY STANDARD FOR OIL & GAS EXPLORATION AND PRODUCTION ACTIVITY:
• For new activity which the plan has been made after the determination of this decree.
Parameter
COD
Oil and Fat
Sulfide (as H2S)
Ammonia (as NH3-N)
Phenol Total
Temperature
PH

Maximum Concentration (mg/L)
Land
Sea
200
25
0.5
5
2
40°C

50
6.0 – 9.0
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STATE MINISTER OF ENVIRONMENT

CONCERNING EFFLUENT QUALITY STANDARD
FOR OIL & GAS AND GEOTHERMAL ACTIVITY
ATTACHMENT II

:

NO.
CONCERNING

:
:

DATE

:

DECREE OF STATE MINISTER OF
ENVIRONMENT
KEP-42/MENLH/10/1996
EFFLUENT QUALITY STANDARD
FOR OIL & GAS AND
GEOTHERMAL ACTIVITY
OCTOBER 9, 1996

EFFLUENT QUALITY STANDARD FOR OIL & GAS EXPLORATION AND PRODUCTION
ACTIVITY
Parameter

Unit

Soluble sulfide acid (as H2S)
Soluble Ammonia (as NH3)
Quicksilver (Hg)
Arsenic (As)

mg/l
mg/l
mg/l
mg/l

Temperature
pH
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Maximum Concentration

1.000
10.000
0.005
0.500
45° C
5.0–9.0

ENVIRONMENTAL MANAGEMENT PLAN

a

Monitoring Program

Executor

Equipment,
procurement,
and installation
contractor under
the direction of
the Santos site
construction
superintendent.
Note: Problems
will be elevated
to higher
authority if
unresolved.
Santos site
construction
superintendent

Physical Environment
Dust and
noise

• Coordinate with village officials and
teach the standard procedures for
mobilization, such as vehicle speed
adjustment and anticipation of road
damage and possible traffic accidents.
• Provide medical staff and medicine to
health centers in villages around the
power plant.

• Conduct regular meetings with local
officials and the community to discuss
construction issues. Monitor outcomes from
meetings and ensure that action points are
followed up and closed out. Ensure that
officials and the community are aware the
risky or dangerous areas have been closed.
• Comply with Indonesian regulations and
World Bank standards through the Ministry
of Environment Decree No. KEP48MENLH/11/1996 on Standards on Noise
Levels.

Water
quality

• The seabed will be dug and backfilled
using a dredger and sediment suction
vessel to avoid any sediment intermixing.
Turbidity and total suspended solids
(TSS) will eventually occur in a limited
area.
• Digging and backfilling will be done in
the shortest time possible.
• Digging and backfilling will be
undertaken during calm conditions
(during the lowest waves) to minimize the
TSS distribution area.

Data Collecting
Seawater around the Wates coast will be
sampled at two depths (surface and near
bottom) during low and high tide, before, in
the middle, and at the end of the activity.
Data Analysis
The data are to be tabulated and compared
to the quality standard and samples taken
before activities. Results will be evaluated
and managed on the basis of continuous
monitoring at the same location during
trenching and backfilling.
In compliance with Ministry of
Environment Decree KEP-

Cost of mitigating measures during construction is included in the turnkey contract. Monitoring will ascertain that the mitigating measures are properly
implemented and meet expectations.
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Mitigation and Environmental
Management
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Environmental
Impact

Item

Environmental
Impact

Item

Mitigation and Environmental
Management

Monitoring Program

Executor

13/MENLH/10/1996 on Wastewater
Standards for Oil, Gas, and Geothermal
Activities, and No.129 of 2003 on Quality
Standard for Emission in Oil and Gas
Business or Activity
Budget: $3,000
Operations
Phaseb
Water
quality

• The produced water will reduce oil
content below 20 parts per million (World
Bank Guidelines).
• Produced water from the onshore
processing facility at Wates will be
disposed of through a subsea pipeline
approximately 2 kilometers off the Wates
coast.

Data Collecting
• Water samples are taken monthly from the
inlet and outlet of the settling pit in the
onshore processing facility and from the
produced-water treatment facility.

East Java
Santos
operations
manager

• The seawater around the Wates coast and
at the water outfall will be sampled at two
depths (surface and near bottom) during
low and high tide and when the seasons
change (rainy, transitional, dry).
• Groundwater samples will be collected
from bores adjacent to the water-handling
facility.

b
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Cost of implementing the mitigating measures are included in the operational budget. Monitoring is to ascertain the effectiveness of mitigating measures.

Appendix 5

Data Analysis
The data are to be tabulated and compared
to the quality standard and samples taken
before activities. Results will be evaluated
and managed on the basis of a continuous
monitoring program at the same location
during operations.

Mitigation and Environmental
Management

Monitoring Program

Executor
Appendix 5

Environmental
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• The 2-liter samples are measured for
brightness using a secci dishc at the site of
sample taking.
• Temperature, pH, dissolved oxygen, and
biochemical oxygen demand are also
measured at the sampling site.
• The water sample is analyzed at the
laboratory to identify oil content, chemical
oxygen demand, ammonia, sulphide, phenol
total, and pH before disposal.
In compliance with Ministry of
Environment Decree KEP13/MENLH/10/1996 on Wastewater
Standards for Oil, Gas, and Geothermal
Activities; and No. 129 of 2003 on Quality
Standard for Emission in Oil and Gas
Business or Activity
Budget: $3,000
Decommissi
on-ing Phase
Sludge
Disposal

Sludge from the tank will be taken to a
licensed disposal site according to
Indonesian regulations.

If this waste is to be disposed of, the sludge
will first be analyzed by means of extract
testing (total characteristic leaching
procedure).
In compliance with No. 18 of 1999 and
No. 85 of 1999 on Management of Toxic
and Dangerous Substances

c

A secci dish is a scientific term for a clear round dish used to culture organism.
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Executor

Budget: $1,000—testing only
Biological Environment
Operations
Phase
Water quality

Identify any impact, short or long term,
on the aquatic biota due to producedwater discharge to seawater.

Data Collecting and Analysis
• The water sample is taken with a plankton
net. The strained water is put into the
sampling bottle, then 4% methyl acetone
formaldehyde preservative is added to it.
• Benthos were taken with a grab net. A
sieve set was applied to separate the
benthos from sediment. Formalin was
added to preserve the samples, which were
then analyzed in the laboratory.

Onshore
processing
facility
superintendent

Method of Analysis
The aquatic biota analysis includes the
abundance, diversity, uniformity, and
domination.
Budget: $2,000/year
Preconstruction
Phase

Socioeconomic and Cultural
Environment
Interviewing the respondents representing
fishermen who acquire compensation as
well as field observation. The data is
analyzed by tabulation and specified
descriptively.
Budget: $500,000, including funds for the

East Java
Santos
development
manager
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• Carry out socialization regarding plans
for bagan and other fishing tools around
the activity location by involving local
government (subdistrict and village)
officials as well as the fishers’
association.
• Inventory existing rumpons and bagans

Appendix 5

Relocation of
bagan and
rumpon

Environmental
Impact

Mitigation and Environmental
Management

Executor

initial phases of community development
before the operating phase

Appendix 5

and confirm ownership witnessed by
local community representatives.
• Directly and transparently compensate
the affected people, using the
consultative agreement to determine the
amount of compensation or offering
alternative relocations for the affected
bagan and rumpon with the agreement
of the affected people.
• Ensure no loss of income to fishers
while compensation and relocation are in
progress.

Monitoring Program

Construction
Phase
Relocation of
bagan and
rumpon
Community
perception:
social unrest

Disturbance
to shipping

Continue to manage bagan and rumpon
not affected during preconstruction
phase, such as those affected during the
installation of subsea pipeline.
• Through all phases of the operation
beginning at preconstruction,
transparently discuss with fishers and
the community the project plans, activity
phases, projected impacts and programs
set up for monitoring, areas not to be
accessed during construction and the
reasons for prohibition, and impacts that
may affect fishers.
• Distribute information pamphlets to
fishers in Indonesian and Maduranese.
• Provide information to the local harbor
masters and Indonesian Navy regarding
construction activities, length of
implementation, and the coordinates and

Interview and observe local fishers and
villages in Giligenteng, Camplong,
Sampang, and Lekok districts.

Santos East
Java
development
manager

In compliance with No. 8 of 2000 on
Society Involvement and Information
Openness in the environmental impact
assessment process

Make contact and query the Indonesian
Navy and the offices of local harbor masters
at Tanjung Perak, Kalianget, Sampang,
Pasuruan, and Jangkar Situbondo harbors,
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Operations
Phase

Environmental
Impact

Mitigation and Environmental
Management

Monitoring Program

Executor

and other harbors on issues on impact of
shipping.

Job
opportunities

• Announce transparently the need for
labor, types of jobs, qualifications,
education, and skills together with the
Department of Manpower in the related
regency and subdistrict offices.
• Give priority to qualified skilled and
unskilled labor from villages around the
study location, as practical.
• Implement community development
programs where a productive economy
can be sustained, involving local workers
in running the programs.

• Interview and observe local employees
and community respondents in villages in
Giligenteng, Camplong, Sampang, and
Lekok.
• Meet regularly with local officials and the
community on construction issues. Monitor
outcomes from meetings and ensure that
action points are followed up and closed
out. Ensure that officials and the community
are aware that risky and dangerous areas
have been closed out.

Job Opportunities

• Announce transparently the need for
labor, types of jobs, qualifications,
education, and skills together with the
Department of Manpower in the related
regency and subdistrict offices.
• Give priority to qualified skilled and
unskilled labor from villages around the
study location, as practical.
• Implement community development
programs where a productive economy
can be sustained, involving local workers
in running the programs.

• Interview and observe local employees
and community respondents in villages in
Giligenteng, Camplong, Sampang, and
Lekok.
• Meet regularly with local officials and the
community on construction issues. Monitor
outcomes from meetings and ensure that
action points are followed up and closed
out. Ensure that officials and the community
are aware that risky and dangerous areas
have been closed out.

East Java
operations
manager

Job Losses

• Terminate workers following oil and
gas exploitation sector laws.

• Interview and observe local employees
and community respondents in villages in

Santos East
Java

Appendix 5

locations of activities.

Decommissioning
Phase
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• Provide terminated workers with
entrepreneurship training programs.

Monitoring Program
Giligenteng, Camplong, Sampang, and
Lekok.

Executor
development
manager
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