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DISCLAIMER 

The Environmental and Social Impact Assessment (ESIA) study contained in this report is based on 

information provided during the development of the Draft ANDAL and RKL-RPL documents for the 

Proposed Activity of the Pertamina RU V Balikpapan Development. The AMDAL was presented to the 

Ministry of the Environment and Forestry on February 13, 2017 in Jakarta. The information was 

provided to PT Hatfield Indonesia by PT Pertamina (Persero) and PT Sucofindo Indonesia. PT 

Hatfield Indonesia has used the data supplied for assessing impacts and proposing acceptable 

mitigation and management strategies, however the accuracy of the results and conclusions 

presented in the ESIA was reliant on the accuracy and completeness of the supplied data, of which 

PT Hatfield Indonesia was not responsible for collecting or verifying. PT Hatfield Indonesia does not 

accept responsibility for any error or omissions in the report resulting from errors or omissions in the 

information supplied. Furthermore, PT Hatfield Indonesia does not accept any consequential liability 

arising from commercial decisions or actions resulting from any errors or omissions in the data. 

This report is submitted to PT Pertamina (Persero) as a final report based on teleconference attended 

by PT Pertamina (Persero), PT Hatfield Indonesia and Mizuho in Singapore. This report does not take 

into account any potential alterations to the Draft ANDAL and RKL-RPL document that followed the 

review by Ministry of the Environment and Forestry on February 13, 2017. 
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EXECUTIVE SUMMARY 

Project Background  

PT Pertamina (Persero) is a state-owned company operating six petroleum refineries in Indonesia 

with a total refining capacity of 1.04 million barrels per day. An integral part of the Pertamina Road 

Map towards the Global Energy Corporation by 2025 and meeting the increased fuel demand in 

Indonesia, the Company developed a Refinery Development Master Plan (RDMP) in 2014. The 

primary objective of the RDMP are: increasing the processing capacity up to 2 million barrels per day; 

improving the reliability and productivity of existing refineries; and constructing two new refineries so 

that all of them can process sour crude oil of up to 2% Sulphur content and produce gasoline of 

EURO IV/V quality. 

One of the existing refineries subject to the RDMP project the Pertamina Refinery Unit (RU) V 

Balikpapan, in Balikpapan city, East Kalimantan Province. Balikpapan City is one of the major hubs 

for the oil and gas as well as coal mining industries in Indonesia. To finance this RDMP Project, the 

Company is undertaking an environmental and social impact assessment (ESIA) consistent with 

international standards, i.e., the Equator Principles III (June 2013 version) which is the requirements 

of the Equator Principle Financial Institutions to apply funding from international lenders.    

Applicable Regulations and Standards 

The Equator Principles Financial Institutions (international lenders) require that the ESIA should be 

undertaken by complying with: 

 Prevailing Indonesian laws, regulations, and permits;  

 International Finance Corporation’s Performance Standards 1 to 8 (where relevant); and  

 The World Bank Group Environmental, Health, and Safety general and applicable industry 

sector guidelines.    

This ESIA report only covers the Phase I of the RDMP Project for the Pertamina RU V Balikpapan. 

Project Description - Existing Operations  

Pertamina RU V Balikpapan refinery has a capacity to process crude oil up to 260,000 barrels per 

day. The current Nelson Complexity Index (NCI) of the refinery is 3.7, which is relatively low indicating 

that it can only process a sweet crude oil quality (low Sulphur content of about 0.2%) and produce a 

narrow range of products. The main products from the Pertamina RU V Balikpapan are fuel products, 

including: Premium, Pertamax, aviation fuel, kerosene, automotive diesel oil, industrial diesel oil and 

marine gas oil; and non-fuel products, including: liquefied petroleum gas, low aromatic spirit, heavy 

and light naphtha.  

Supporting the refinery operation is the Lawe-Lawe terminal in Penajam Paser Utara Regency, where 

crude oil is unloaded from the tankers and stored prior to transfer through the subsea (offshore) and 

onshore pipeline systems to the refinery. Seven crude oil tanks exist at this location with a total 

storage capacity of 5.6 million barrels. 

Crude oil is unloaded from the large-range tankers (Suezmax class) of up to 150,000 DWT or 

approximately has 1-million barrel capacity.  The tankers are berthed at the single-point mooring 
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(SPM), approximately 10 km offshore of Tanjung Jumlai in Makassar Strait. Total calls for the crude 

oil tankers are currently ranging from 8 to 10 calls/month for the 150,000 DWT tankers. The pipeline 

system to transfer the crude oil consists of: 

 10-km long, 30-inches diameter subsea pipeline from the single point mooring (SPM) to 

Tanjung Jumlai, and 7-km, 30-inches diameter onshore pipeline from Tanjung Jumlai to 

Lawe-Lawe Terminal; and  

 16-km long, 20-inches diameter onshore pipeline from Lawe-Lawe Terminal to Penajam, and 

4.5-km long, 20-inches diameter onshore pipeline from Penajam to the refinery.  

Figure 1 shows the overall location of the Pertamina RU V Balikpapan operations, including Lawe-

Lawe Terminal and subsea and onshore pipeline system to transfer crude oil.  

Project Description – RDMP Project   

The undertaking of the RDMP project of the Pertamina RU V Balikpapan requires revitalization of the 

existing processing units and supporting facilities and infrastructure as well as construction of the new 

ones to achieve the following key objectives:  

 Increase the refinery capacity to 360 MBSD by 2019 (or approximately 38% increase from its 

current capacity of 260 MBSD);  

 Increase the processing complexity as indicated by the Nelson Complexity Index (NCI) from 

3.7 to 9.0 by to enable the refinery to process sour crude oils of up to 2% of Sulfur content; 

and   

 Improve the refinery productivity and profitability while producing higher quality fuel products 

equivalent to EURO IV/V grade. 

The current schedule of RMDP Project Phase I indicates that some construction activities are planned 

to commence in 2017, and a phased commissioning scheduled for 2019. The full operation of the 

refinery at a capacity of 360,000 thousand barrels per stream day (360 MBSD) including Lawe-Lawe 

Terminal and crude oil pipeline system is expected by 2020.  

The Phase I of the RDMP project for Pertamina RU V Balikpapan involves the following key activities:   

 Revitalizing the Crude Distillation Unit IV and increasing the capacity to 300 MBSD;  

 Revitalizing the Vacuum Distillation Unit II, but the capacity is maintained at 81 MBSD;  

 Revitalizing the Hydrocracker unit and increasing the capacity to 60 MBSD; and   

 Construction of new processing units including: Naphtha hydro treater (HT) II (capacity 33 

MBSD); Platforming II (capacity 33 MBSD); Kerosene hydro treating (KHT), capacity 47 

MBSD; Diesel hydro treating (DHT), capacity 80 MBSD; Alkylation (seven products); Residual 

fuel catalytic cracking (RFCC), capacity 90 MBSD; and GSH (48 MBSD). 

Supporting facilities to be constructed at the refinery site include: storage tanks for crude oils and 

refinery products; offices and workshops for heavy equipment, pump and valve, manufacturing, 

welding and construction, electrical and instrumentation; warehouses for materials, mechanical and 

electrical, and chemicals; lay down area (open yard); and new laboratories. 

The RDMP project requires construction of a new single point mooring capable of handling the ultra-

large crude tankers up to 320,000 DWT and is located 15 km offshore from Tanjung Jumlai.   
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The new pipeline system to be constructed within the existing RoW includes: 

 15-km long, 52-inches diameter subsea pipeline from the single point mooring (SPM) to 

Tanjung Jumlai, and 7-km, 52-inches diameter onshore pipeline from Tanjung Jumlai to 

Lawe-Lawe Terminal; and  

 16-km long, 20-inches diameter onshore pipeline from Lawe-Lawe Terminal to Penajam, and 

4.5-km long, 20-inches diameter onshore pipeline from Penajam to the refinery.  

Pertamina reports that no analysis of alternatives regarding the refinery processing technologies 

emitting less green house gas emissions has been conducted to date.  

Environmental and Social Baseline Information  

Environmental and social baseline information presented in this report is primarily based on the field 

surveys and secondary data acquired by PT Sucofindo for the AMDAL (Indonesian environmental and 

social impact assessment). The data acquisition for the AMDAL purpose has been limited to the 

AMDAL’s study area which is smaller than the area of influence for the RDMP project as required by 

the ESIA (according to IFC Performance Standard 1: Assessment and Management of Environmental 

and Social Risks and Impacts). 

The baseline information presented in this ESIA report covers the following components: 

 Physical environment: local climate and meteorology; ambient air quality and noise; geology; 

topography; hydrology and surface water quality; hydrogeology and groundwater quality; bay 

and marine conditions; and government spatial plans.   

 Terrestrial ecology: vegetation and habitat; terrestrial fauna; freshwater ecology; protected 

areas and species. 

 Marine ecology: marine habitat and species; fishing areas; invasive species; and protected 

areas and species. 

 Socio-economic and culture: population structure; education; local economy and livelihood; 

community income; social infrastructure; indigenous people; customs and norms; land 

acquisition and involuntary resettlement; land use; cultural heritage; labor and working 

conditions; local labor force; consultation and stakeholder engagement; and summary of 

social surveys.  

 Community health, safety and security: prevalence of diseases; sanitation; access to health 

facilities and infrastructure; health workers; mortality rate; community exposure to emission 

and discharge; occupational safety; and security personnel.  

The Area of Influence  of the RDMP Project for Pertamina RU V Balikpapan encompasses both 

onshore and offshore environment as shown in Figure 9.1. The onshore environment is distributed 

between the refinery site in Balikpapan city and Lawe-Lawe Terminal in Penajam Paser Utara 

Regency. The offshore environment covers the Balikpapan Bay to Makassar Strait. The sea and road 

traffic in the Area of Influence is busy as it hosts major industries, and commercial as well as 

community activities. Major industries and commercial activities exist in the Area of Influence include:  

 Modern and traditional markets, hotels, apartment, and residences.  
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 Community fisheries and artificial structures for fishery in Balikpapan Bay and Tanjung 

Jumlai. 

 Public port and jetties as well as passenger terminals for people and vehicles commuting 

between each side of the Balikpapan Bay i.e. Semayang, Kariangau, Kampung Baru and 

Penajam terminals.  

 Ship yard 

 Balikpapan Coal Terminal 

 Offshore supply base 

 Coal fired power plant 

 Chevron offshore oil and gas exploration and production and associated pipeline system) 

 Fuel and LPG terminal owned by Pertamina regional marketing division (MOR) VI.  

Risk and Impact Assessment  

The ESIA identifies and assesses a range of potential environmental, ecological, and social risks and 

impacts that may be generated due to the RDMP Project of Pertamina RU V Balikpapan. The impact 

is defined as the company activities that can have impacts on the environment and communities. 

Whereas, the risk is dealing with the uncertainty in terms of consequence/severity and probability of 

the impact to occur. The risk and impact assessment adopted provides a semi-quantitative analysis of 

the impact magnitude i.e. categorised as low, moderate, high and critical.  

The range of potential environmental, social and public health risks and impacts are assessed against 

key project activities defined for each development phase, from pre-construction to post operation 

phase as shown in Table 3.8. 

Environmental and Social Management Plan  

Environmental and Social Management Plan (ESMP) is developed to mitigate the risks and impacts 

identified in the impact assessment section of this ESIA report. These risks and impacts are mitigated 

using the existing controls as defined in the environmental management plan and environmental 

monitoring plan (known as RKL-RPL document) developed as part of the Indonesian AMDAL. If the 

inherent risks after implementation of the existing control are categorized as moderate, then additional 

mitigation may be required to reduce the risk to as low as reasonably practicable. The ESMP is 

presented in Tables 10.1 to 10.3 in this ESIA report.  

Environmental and Social Action Plan   

The Action Plan described in this section is developed to identify actions required to close the gaps 

related to: the risk and impact assessment; the environmental and social management system 

(ESMS); the environmental and social management plan (ESMP); and stakeholder engagement in 

order to the RDMP Project of Pertamina RU V Balikpapan to comply with the applicable standards 

defined for the Equator Principles, namely: Indonesian laws, regulations, and permits related to 

environment, health and safety and community; International Finance Corporation’s Performance 

Standards; and The World Bank Group Environmental, Health, and Safety guidelines, for general and 

industry sector guidelines. 
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The Action Plan that should be undertaken by Pertamina to close the gaps in this ESIA report is 

presented in the Table 11.1. The progress of the Action Plan should be reported to the EPFI at a 

regular and agreed schedule.  

Table Potential environmental, social and public health impacts. 

Activities Potential Impacts 

PHYSICAL-CHEMICAL COMPONENT 

GREENHOUSE GAS EMISSION 

Operation phase 

 Operation of operating unit and supporting 
facility 

Increased of GHG emission 

AIR QUALITY  

Construction Phase 

 Procurement and mobilization/demobilization of 
materials and equipment. 

 Increased dust (Total Suspended Particulate) in Balikpapan 
refinery and particulate (PM10) in Balikpapan refinery as 
well as Lawe-lawe terminal. 

 Increased dust (Total Suspended Particulate) around Lawe-
lawe terminal 

 Land clearing  Increased particulate around Lawe-lawe terminal and 
Balikpapan refinery 

 Construction of processing units & supporting 
facility 

 Increased particulate around Lawe-lawe terminal and 
Balikpapan refinery 

Operation phase 

 Balikpapan refinery and Lawe-lawe terminal - 
Processing unit & support facility operation 

 Increased SO2, NOx and particulate  (PM10) around Lawe-
lawe terminal and Balikpapan refinery 

AMBIENT NOISE 

Construction Phase 

 Procurement and mobilization/demobilization of 
materials and equipment. 

 Increased noise 

Operation Phase 

Operating unit and supporting facility.  Increased noise 

LOCAL LAND USE/LANDSCAPE  

Construction Phase 

 The construction of processing units and 
support facilities at Balikpapan Refinery Area 

 Change in landscape 

 The construction of Tank, Support Facility and 
Onshore Pipeline Trenching (Tanjung Jumlai – 
Penajam) 

SOIL QUALITY  

Construction Phase 

 Land clearing. 

 Construction of tank, processing units and 
support facilities. 

 Construction of Lawe-lawe Terminal 

 Soil Erosion 

Operation Phase 

 Facility operation 

 Waste management 

 Soil Contamination 

Post Operation Phase  

 Land clearing. 

 Decommissioning of tank, processing units and 

 Soil Erosion 
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Activities Potential Impacts 

support facilities. 

 Decommissioning of Lawe-lawe Terminal 

NATURAL DRAINAGE SYSTEM  

Construction Phase 

 Land clearing. 

 

 Construction of tank, processing units and 
support facilities. 

 Disturbance to natural drainage system. 

 Onshore pipeline trenching (Tanjung Jumlai – 
Penajam) 

 Disturbance to natural drainage system. 

SURFACE WATER QUALITY 

Construction Phase 

 Diversion of Yos Sudarso road.  Reduced surface water quality. 

 Land Clearing 

 Construction of Tank, Processing Units and 
Support Facilities. 

 Reduced surface water quality. 

 Onshore pipeline trenching (Tanjung Jumlai – 
Penajam) 

 Reduced surface water quality. 

Operation Phase  

 Solid and Wastewater Management  Reduced surface water quality. 

Post Operation Phase  

 Decommissioning of tank, processing units and 
support facilities. 

 Reduced surface water quality. 

HYDROGEOLOGY  

Construction Phase 

 Groundwater abstraction for two additional 
deep wells at Lawe-Lawe area. 

 Reduced groundwater table on community wells. 

Operation Phase 

 Groundwater use for the operation of 
processing units and support facilities at 
Balikpapan refinery area. 

 Reduced groundwater flow/decreased groundwater table. 

 Seawater intrusion. 

 

 

 Groundwater use for the operation of tank and 
support facilities at Lawe-Lawe terminal area. 

 Reduced groundwater flow. Decreased groundwater table 
on community wells  

GROUNDWATER QUALITY 
Construction/Operation Phase 

 Groundwater use for the operational of 
Balikpapan refinery and Lawe-Lawe terminal 
facilities. 

 Groundwater contamination 

 

OCEANOGRAPHY (MARINE PHYSICAL CONDITION) 

Construction Phase 

 Construction works of jetty construction 
upgrade 

 Changes of current pattern and tides level and its phase 

 SPM construction & offshore pipeline trenching  Changes of current pattern and tides level and its phase 

 Hydrostatic tests  Changes of current pattern and tides level and its phase 

Operation Phase 

 Processing unit, oil tank, SPM and subsea 
pipelines operation 

 Changes of current pattern and tides level and its phase 

 Crude oil transhipment  Changes of current pattern and tides level and its phase 

Post Operation / Decommissioning Phase 

 SPM, subsea pipelines, and refinery unit  Changes of current pattern and tides level and its phase 
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Activities Potential Impacts 

decommissioning. 

SEAWATER QUALITY  

Construction Phase 

 Construction works of jetty construction 
upgrade 

 Changes of seawater quality. 

 SPM construction & offshore pipeline trenching  Changes of seawater quality. 

 Hydrostatic tests  Changes of seawater quality. 

Operation Phase 

 Processing unit, oil tank, SPM and subsea 
pipelines operation 

 Changes of seawater quality. 

 Crude oil transhipment  Changes of seawater quality. 

Post Operation / Decommissioning Phase 

 SPM, subsea pipelines, and refinery unit 
decommissioning. 

 Changes of seawater quality. 

SEDIMENT CONDITIONS  

Construction Phase 

 Construction works of jetty #6 upgrade  High deposition and re-suspension of sediment. 

 Changes in sediment quality. 

 SPM construction & offshore pipeline trenching  High deposition and re-suspension of sediment. 

 Changes in sediment quality. 

 Hydrostatic tests  High deposition and re-suspension of sediment. 

 Changes in sediment quality. 

Operation Phase 

 Processing unit, oil tank, SPM and subsea 
pipelines operation 

 High deposition and re-suspension of sediment. 

 Changes in sediment quality. 

 Crude oil transhipment  High deposition and re-suspension of sediment. 

 Changes in sediment quality. 

Post Operation / Decommissioning Phase 

 SPM, subsea pipelines, and refinery unit 
decommissioning. 

 High deposition and re-suspension of sediment. 

 Changes in sediment quality. 

TERRESTRIAL ECOLOGYBIOLOGICAL COMPONENT  

TERRESTRIAL ECOLOGY  

Construction Phase 

 Land clearing.  Vegetation loss. 

 Disturbance to habitat. 

 Disturbance to terrestrial fauna. 

AQUATIC BIOTA 

Construction Phase 

 Balikpapan refinery - Processing units & 
support facility construction 

 Disturbance to aquatic biota. 

 Lawe-Lawe terminal - Tank, support facility & 
onshore pipeline trenching (Tanjung Jumlai - 
Penajam) 

 Disturbance to aquatic biota. 

Operation Phase 

 Water use  Disturbance to aquatic biota. 

 Waste management  Disturbance to aquatic biota. 

Post Operation Phase 

 Refinery & support facility decommissioning  Disturbance to aquatic biota. 

 Onshore pipeline decommissioning (Tanjung 
Jumlai to Penjaam) 

 Disturbance to aquatic biota. 
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Activities Potential Impacts 

MARINE ECOLOGY  

Construction Phase 

 Land clearing. 

 Construction of tank, processing units and 
support facilities. 

 Construction of Lawe-lawe Terminal 

 Disturbance of Marine and Species 

 Restricted Fishing Ground and Reduce Fish Catch 

 Disturbance of protected areas and species 

Operation Phase 

 Refinery’s processing units and supporting 
facilities. 

 Crude oil storage tanks. 

 Single point mooring. 

 Subsea pipelines. 

 Disturbance to marine habitat and species - loss of Habitat 
and Species. 

 Restricted fishing ground and reduced fish catch - loss of 
fish stock. 

 Marine Protected Area and Species -Disturbance of 
Marine Mammals Species. 

Post Operation Phase 

 The SPM and offshore pipeline 
decommissioning 

 The processing unit, oil tank, SPM and 
offshore/subsea pipelines decommissioning 

 Disturbance to marine habitat and species - loss of Habitat 
and Species. 

 Restricted fishing ground and reduced fish catch - loss of 
fish stock 

 Marine Protected Area and Species -Disturbance of 
Marine Mammals Species. 

HEALTH, SAFETY AND SECURITY 

PREVALENCE DISEASE  

Construction Phase 

 Construction workforce recruitment  Increased prevalence diseases 

 Land clearing; and 

 Lawe-Lawe terminal – tank, support facility & 
onshore pipeline trenching (Tanjung Jumlai-
Penajam). 

 Increased prevalence diseases 

 Procurement & mobilization/demobilization of 
the material & equipment 

 Increased prevalence diseases 

Operation Phase 

 Operation activities of the Balikpapan refinery-
processing unit; and 

 Support facility operation and Lawe-Lawe 
Terminal-tank & support facility operation 

 Increased prevalence diseases 

SANITATION  

Construction Phase 

 Land clearing, and  

 Lawe-Lawe terminal – tank, support facility & 
onshore pipeline trenching (Tanjung Jumlai-
Penajam) 

 Reduced sanitation 

Operation Phase 

 Lawa-Lawe terminal – tank & support facility 
operation 

 Reduced sanitation 

OCCUPATIONAL AND COMMUNITY SAFETY   

Construction Phase 

 Procurements & mobilization/ demobilization of 
material & equipment 

 Increased incident 

 Commissioning & hydrostatic testing for 
pipeline system 

 Increased exposure to fire and emergency situations/other 
incident 



 

ESIA xi Pertamina RU V Balikpapan RDMP 

Activities Potential Impacts 

Operation Phase 

 Balikpapan refinery-processing unit & support 
facility operation; and  

 Lawe-Lawe terminal-tank & support facility 
operation and onshore pipelines (Tanjung 
Jumlai – Balikpapan bay). 

 Increased exposure to fire and emergency situations/other 
incident 

LAW AND ORDER   

Construction Phase 

 Construction workforce recruitment;  

 Balikpapan refinery – processing units & support 
facility construction; and 

 Lawe-Lawe terminal – tank, support facility & 
onshore pipeline trenching (Tanjung Jumlai-
Penajam). 

 Disturbance to law and order 

Operation Phase 

 Balikpapan refinery-processing unit & support 
facility operation; and  

 Lawe-Lawe terminal-tank & support facility 
operation and onshore pipelines (Tanjung 
Jumlai – Balikpapan bay). 

 Disturbance to law and order 

Operation Phase 

 Post-operation activities of the Refinery & 
support facility decommissioning 

 Disturbance to law and order 

SOCIAL IMPACT  

Pre-Construction Phase 

 Socialization 

 Site Preparation 
 Perception and community attitudes 

Construction Phase 

 Acceptance and release labor  Changes in employment 

 Changes in population structure 

 Change business opportunities 

 Changes in people's income 

 Perceptions and attitudes of society 

 Mobilization / demobilization of equipment and 
material 

 Disruptions of traffic land and sea 

 Disorders of fishing activities 

 Perceptions and attitudes of society 

 The diversion of oil road  Land traffic disruption 

 Attitude and perception of community 

 Supported facilities and the land pipeline 
deployment (Tanjung – Jumlai – Penajam) – 
Lawe Lawe terminal. 

 Attitude and the perception of community 

 SPM and the underwater pipeline deployment 
(Makassar Bay and Balikpapan Bay) 

 Shipping line disruption 

 Fisherman activity disruption 

 Community’s attitude and perception 

 Employee termination (PHK)  Decrease in job and business opportunities 

 Change in community’s income 

 Community perception and attitudes 

Operation Phase 

 Labour recruitment  Increasing job opportunities 

 Change in community’s income 

 Community perception and attitudes 
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1.0 INTRODUCTION  

1.1 PROJECT BACKGROUND  

PT Pertamina (Persero), hereafter referred as “Pertamina”, was established in 1957 as an Indonesian 

state-owned company. Its shares are entirely owned by the Government of Republic of Indonesia. As 

mandated by the laws and regulations of Indonesia, Pertamina is responsible for oil and gas 

exploration and production (upstream business), as well as its refining, distribution, and trading 

(downstream business) in Indonesia.  

Pertamina owns and operates six petroleum refineries in Indonesia that currently have a total refining 

capacity of 1.04 thousand barrels per stream day (MBSD). Figure 1.1 shows the location of these 

refineries throughout Indonesia. One of these refineries is located in Balikpapan City, East Kalimantan 

province and is known as the Pertamina Refinery Unit (RU) V (hereafter referred to as “the 

Balikpapan refinery”), and has a refining capacity of 260 MBSD (as of 2016).  

An integral part of the Pertamina Road Map towards the Global Energy Corporation by 2025, 

Pertamina developed a Refinery Development Master Plan (RDMP) in 2014, with the primary 

objective of increasing its refinery capacity up to 2 MBSD (double its current capacity). This RDMP will 

be implemented by upgrading the existing refineries, and developing new ones to achieve the 

increased capacity, and also enhancing the refinery’s capability to process sour crude oil and produce 

EURO IV/V-quality products.  

Figure 1.1 Existing Pertamina refinery facilities in Indonesia. 

 

Source:  Pertamina RU V Balikpapan, 2016 
 

The RDMP is a strategic and prioritized project for the Indonesian Government based on the following 

laws and regulations:  

 Presidential Regulation No. 146/2015 regarding Oil Refinery Construction and Development 

in Indonesia; 

 Presidential Regulation No. 3/2016 regarding Expediting the Implementation of the National 

Strategic Projects; and 

SOURCE: Pertamina

Pertamina owns and operates 6 refineries with 1,039 MBD total 

installed capacity

Total 1,039 MBD of 

installed capacity from 6 

Pertamina refineries

1 Not included in the scope of Refinery Development Master Plan (RDMP)
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 Presidential Instruction No. 1/2016 regarding Expediting the Implementation of the National 

Strategic Projects. 

Based on the RDMP, Pertamina plans to upgrade the Balikpapan refinery in two phases and has 

commenced the Front End Engineering Design works in 2016. The upgraded refinery is scheduled for 

operation in 2019. As part of this refinery upgrade, Pertamina plans to seek funding from international 

lenders which in turn will require, among other things, an environmental and social impact 

assessment (ESIA) consistent with international standards, i.e., the Equator Principles. The Equator 

Principles III (June 2013 version), hereafter referred to as “the EP”, are adopted by members of 

Equator Principles Financial Institutions as a common approach to ensuring that project financing and 

advisory systems that the banks are involved in, are developed in a manner that is socially 

responsible and reflects sound environmental management practices.  

In the context of these circumstances, PT Hatfield Indonesia (PTHI), as a sub-contractor of PT 

Superintending Company Indonesia (Persero, also known as PT Sucofindo) was commissioned by 

Pertamina to conduct an ESIA based on the requirements of the Equator Principles.  

1.2 OBJECTIVES OF ESIA  

The ESIA for the upgrade of the Balikpapan refinery was undertaken based on the outcomes of the 

Equator Principles – Principle 1: Review and Categorization, which requires a project proposed for 

financing to be categorised based on the magnitude of its potential environmental and social risks and 

impacts. This categorisation, also referred to as the screening process, is based on the environmental 

and social categorisation process established by the International Finance Corporation (IFC).  

The screening process indicates that the upgrade of the Balikpapan refinery (the “Project”), including 

its supporting facilities, qualifies as a Category-A Project, and hence an ESIA must be conducted. The 

justification for the Category-A classification is summarized in Section 3 of this document.    

Key objectives of the ESIA for the Balikpapan refinery upgrade are to primarily ensure Project 

compliance with the requirements of the Equator Principles. As well, objectives of this ESIA are to 

identify and evaluate environmental and social risks and impacts associated with the upgrade of the 

Balikpapan refinery, and to define a mitigation hierarchy that avoids or minimise the project’s impacts 

on the environment, affected communities, and workers.   

1.3 ESIA REPORT STRUCTURE 

This ESIA report was prepared by PTHI and primarily relied on primary and secondary data generated 

for the Analisis Mengenai Dampak Lingkungan Hidup (AMDAL) undertaken by PT Suconfindo for the 

upgrade of Balikpapan refinery, and on the basis of the following: 

 Review of available documents, reports, and data regarding the project; 

 Personal communications with designated Pertamina personnel; 

 Engagement of key stakeholders through formal and informal meetings; 

 Site visits for reconnaissance and baseline data collection; and  

 Observations drawn from similar projects elsewhere. 
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Presentation of this ESIA report is developed based on the following structure:  

 Executive summary 

 Section 1 Introduction. 

 Section 2 Applicable regulations and standards 

 Section 3 Project description 

 Section 4 Physical baseline conditions 

 Section 5 Terrestrial ecology baseline description 

 Section 6 Marine ecology baseline conditions 

 Section 7 Socio-economic and cultural baseline conditions 

 Section 8 Community health, safety and security baseline conditions. 

 Section 9 Impact assessment 

 Section 10 Environmental and social management plan 

 Section 11 Environmental and social action plan 

 References. 

 Appendices. 

1.4 PROJECT TEAM 

Key PTHI team members involved in development of this ESIA are presented in Table 1.1.  

Table 1.1 Key project team. 

Name Role and Qualifications 

Bambang Tri 

Sasongko Adi  

 Project Director 

 Natural Resources and Environmental Management Expert 

 INTAKINDO AMDAL Team Leader Certification 

Dedi Mahdar     Project Manager 

 Environmental Impact Assessment and Monitoring Expert 

 INTAKINDO AMDAL Team Leader Certification 

Perana Ketaren   Co-author 

 Environmental Engineering and Environmental Management Expert  

Budiono K. Saputra   Co-author 

 Environmental Engineering and Pollution & Environmental Control  

Eviyanti Wafroni  Physical and Chemical Expert 

 Environmental and Civil Engineering, and Environmental Management 

Putri Yasmin  Air Quality and Noise Expert 

 Geophysics and Meteorology 

 Environmental and Civil Engineering 
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Name Role and Qualifications 

Mediansyah; Nizar 

Zulkarnaen 

 Terrestrial Flora and Fauna Specialist 

 Sensitive Habitat Assessment 

 Biodiversity Conservation  

Adi Prasetijo  Socio-Cultural and Land Acquisition-Resettlement Expert 

 Archeology and Anthropology  

Ken Prasojo  Socio-Economic Expert 

 Public Consultation and Stakeholder Engagement  

Rubi Ginanjar   Occupational Health and Safety Expert 

 Community Health and Safety Management 

Dias Natasasmita  Marine Biota Specialist 

 Marine Sciences 

Abdul Malik  Oceanography specialist 

Karyadi; Nurfitri Astuti  Aquatic Biota Specialist 

 Biology and Environmental Science 

Isni Atiqoh  GIS and Remote Sensing Expert 

 Remote Sensing and Geographic Information System 

Robert D’Eon  ESIA Senior Reviewer  

 Conservation Biology and Wildlife Ecology 
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2.0 APPLICABLE REGULATIONS AND STANDARDS  

The Equator Principles Financial Institutions requires that ESIAs are undertaken to identify and 

evaluate, environmental and social risks and impacts of the project by complying with: 

 The host country’s  laws, regulations, and permits – in this case those stipulated by the 

Government of Indonesia and applicable for the RDMP project of Pertamina RU V 

Balikpapan;  

 International Finance Corporation’s (IFC) Sustainability Framework, particularly the 

Performance Standards 1 to 8 where relevant; and  

 The World Bank Group Environmental, Health, and Safety guidelines. 

2.1 APPLICABLE INDONESIAN LAWS AND REGULATIONS 

The Indonesian Government stipulates the following key environmental regulations applicable to new 

development and/or expansion projects:   

 Government Regulation (known as Peraturan Pemerintah) No. 27/2012 regarding 

Environmental Permit (Izin Lingkungan) - this regulation stipulates that projects and /or 

activities that have the potential to generate significant environmental and social impacts are 

required to undertake an environmental and social impact assessment (known as Analisis 

Mengenai Dampak Lingkungan Hidup, or abbreviated AMDAL) and subsequently to secure 

the environmental permit. Public participation in the AMDAL is regulated by this Government 

Regulation; 

 Minister of Environment (MoE) Regulation No. 05/2012 regarding Types of Projects and/or 

Activities Requiring AMDAL - this regulation specifies the types and scale of projects and/or 

activities subject to an AMDAL;  

 Minister of Environment Regulation No. 08/2013 regarding Evaluation and Verification 

Procedures of Environmental Documents and Issuance of Environmental Permit - this 

regulation details the procedures and specifies the different government levels accountable 

for undertaking an AMDAL evaluation and granting the environmental permit;  

 Head of Environmental Impact Management Agency Decree No. 124/1997 regarding 

Guidelines for Undertaking Impact Assessment on Public Health Aspects – this decree details 

the technical requirements for undertaking impact assessments on public health aspects 

within an AMDAL; and  

 Head of Environmental Impact Management Agency Decree No. 299/1996 regarding 

Technical Guidelines for Undertaking Social Impact Assessment within the AMDAL 

undertaking – this decree details the technical requirements for undertaking impact 

assessments on the social (including socio-economic and cultural) aspects within an AMDAL. 

Based on the above described environmental laws and regulations, Pertamina has secured a number 

of environmental approvals and permits for the existing operations, including:  

 The Ministry of Mining and Energy letter No. 1277/0115/SJ.T/1994 issued in 1994 regarding 

the approval for the Environmental Impact Statement (Analisis Dampak Lingkungan 
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abbreviated “ANDAL”) and Environmental Management Plan (Rencana Pengelolaan 

Lingkungan abbreviated “RKL”) and Environmental Monitoring Plan (Rencana Pemantauan 

Lingkungan abbreviated “RPL”) for the Balikpapan refinery operations; 

 The recommendation letter issued by the AMDAL Commission of Balikpapan city No. 

009/Komdal/XII/2004 (dated 30 December 2004) regarding the revised ANDAL, RKL, and 

RPL documents of the Balikpapan refinery operations;   

 The Ministry of Environment letter No. 202/2013 (dated 7 June 2013) regarding the Approval 

for the ANDAL and RKL-RPL documents of the Lawe-Lawe Terminal;  

 The Major of Balikpapan City Decree No. 05 /KOMDAL/SKKL/BLH/VI/2016 (dated 7 June 

2016) regarding the ANDAL and RKL-RPL approval (environmental feasibility) for the 

Development of Industrial Apartment Complex for Pertamina RU V at Letjen Suprapto Street, 

Balikpapan city, East Kalimantan province; and  

 The Major of Balikpapan City Decree No. 660/06/BLH/IL/2016 (dated 7 June 2016) regarding 

Environmental Permit for the Development of Industrial Apartment Complex for Pertamina RU 

V at Letjen Suprapto Street, Balikpapan city, East Kalimantan province. 

With regard to the Refinery Development Master Plan (RDMP) project of Pertamina RU V Balikpapan, 

Pertamina has received a formal direction from the Indonesian Ministry of Environment and Forestry 

based on its letter No. S.252/PDLUK/PAUI/PTKL-4/3/2016 (dated 21 March 2016) requiring 

Pertamina to undertake a new AMDAL.  This Ministry’s direction is based on the understanding that 

the mentioned RDMP project will include construction of new facilities and infrastructure that is 

located outside the existing AMDAL’s study boundary. Considering the context of this circumstance, a 

new AMDAL is required to encompass the existing operations and the RDMP project of Pertamina RU 

V Balikpapan including its supporting facilities and infrastructure.   

2.2 THE EQUATOR PRINCIPLES REQUIREMENTS 

The Equator Principles have been adopted as a common sustainability framework to ensure that 

project financing and advice provided by the EPFIs are implemented in a socially and environmentally 

responsible manner.  The importance of climate change, biodiversity, and human rights is recognized. 

Negative impacts on project-affected ecosystems, communities, and the climate should be avoided 

where possible. However, if these impacts are unavoidable they should be minimized, mitigated, 

and/or offset. 

The Equator Principles directive, as quoted from its website (www.equator-principles.com), states that 

“The EPFIs will only provide project finance and project-related corporate loans to projects that meet 

the requirements of Principles 1-10”. The 10 Principles of the Equator Principles and its corresponding 

requirements applicable for the Balikpapan refinery upgrade are summarized in Table 2.1.  

http://www.equator-principles.com/
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Table 2.1 Requirements of the Equator Principles.  

Principle Key Applicable Requirements 

Review and Categorization   The EPFI will assign a category to the project based on its potential 

environmental and social risks and impacts. The category will be assigned as 

A, B, or C as defined by the IFC’s project categorization process.   

Environmental and Social 

Assessment  

 Conduct an environmental and social impact assessment (ESIA). In 

addition, one or more specialized studies may also need to be 

undertaken.  

 If the project emissions are expected to be more than 100,000 tons of 

CO2-equivalent per year, an analysis will be conducted to evaluate 

whether there are alternatives to emit less intensive Greenhouse Gas 

(GHG) emission. 

Applicable Environmental 

and Social Standards 

The ESIA will require to comply with: 

 Host country, i.e. Indonesian, environmental and social laws and 

regulations; 

 IFC performance standards 1 to 8 where applicable; and  

 The World Bank Group general and industry sector EHS guidelines. 

Environmental and Social 

Management System and 

Equator Principles Action 

Plan 

Develop/maintain an Environmental and Social Management System 

(ESMS) including: 

 Environmental and Social Management Plan (ESMP) to address 

impacts identified in the ESIA which require actions to comply with the 

applicable standards; and   

 Equator Principles Action Plan (AP) to address gaps of the applicable 

standards that are not met and outline the client’s commitment to the 

satisfaction of the EPFI’s requirements. 

Stakeholder Engagement   Demonstrate effective consultation with the affected communities and 

other relevant stakeholder regarding the project.  

 Undertake informed consultation and a participation process with 

indigenous peoples (if any). 

Grievance mechanism  Establish a grievance mechanism to manage concerns and grievances 

about the Project’s environmental and social performance including the 

resolutions undertaken.  

 Inform the affected communities about such grievance mechanism.  

Independent Review An independent environmental and social consultant will carry out an 

Independent Review of the ESIA, ESMS, ESMP and the Stakeholder 

Engagement process documentation.  

Covenants   Include the requirement to comply with the host country laws, 

regulations, and permits. 

 Comply with the ESMP and Equator Principles AP during the 

construction and operation of the Project.  

 Provide periodic reports (at a minimum annually) that provide 

information on the matters mentioned earlier. 

 Decommission the facilities in accordance with an agreed 

decommissioning plan.  

Independent Monitoring and 

Review 

 Appoint an independent, qualified, and experienced environmental and 

social expert to evaluate the Project’s compliance with the Equator 

Principles. 

 Undertake this monitoring and reporting after Financial Close and over 

the life of the loan. 
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Principle Key Applicable Requirements 

Reporting and Transparency  Make a summary of the ESIA accessible and available online. 

 Publicly report GHG emission levels during the operational phase for 

Projects emitting over 100,000 tonnes of CO2 equivalent per annum.  

Source: http://www.equator-principles.com (accessed in December 2016). 

2.3 PROJECT CATEGORIZATION   

The environmental and social categorization process or known as the “project screening or project 

categorization” was undertaken for the RDMP project of Pertamina RU V Balikpapan as described 

below. This aligns with the requirements of the Equator Principles, which adopts the categorization 

process of the IFC as quoted below:   

 “Category A – Projects with potential significant adverse environmental and social risks and/or 

impacts that are diverse, irreversible or unprecedented;  

 Category B – Projects with potential limited adverse environmental and social risks and/or 

impacts that are few in number, generally site-specific, largely reversible and readily 

addressed through mitigation measures; and  

 Category C – Projects with minimal or no adverse environmental and social risks and/or 

impacts.” 

The key components of the RDMP project for Pertamina RU V Balikpapan includes: increasing the 

refinery capacity up to 360 thousand barrels per stream day (MBSD); upgrading the existing 

processing units and installing the new ones to enable processing sour crude oils of up to 2% of 

sulphur content; and constructing a new single point mooring, crude oil storage tanks, and offshore 

and onshore pipeline system. This RDMP project has the potential to increase the magnitude, extent, 

and distribution of the environmental and social risks and impacts particularly during the construction 

and operation phases from the existing operations of Pertamina RU V Balikpapan. However, the 

future incremental risks and impacts of the RDMP project are anticipated to be of a similar nature to 

those generated by the existing operations of Pertamina RU V Balikpapan.  

The area of influence of the RDMP project for Pertamina RU V Balikpapan spans over Balikpapan city 

i.e. the refinery and Penajam Paser Utara Regency i.e. the single point mooring, crude oil storage 

tanks and pipeline systems which are separated by a busy waterway of Balikpapan Bay and 

Makassar Strait. Co-located within this area of influence are among others, the operations of 

Balikpapan Coal Terminal, coal-fired power plant, shipyard, and ferry terminals which have 

contributed to the existing environmental and social impacts in the area. Considering the context of 

this circumstance, the potential cumulative impacts anticipated in the area of influence include:   

 Reduced ambient air quality due to increased gaseous emissions, dust, and particulate 

matters into the atmosphere;  

 Reduced freshwater and seawater quality due to increased runoff and re-suspension of 

seabed sediment due to offshore pipeline trenching, and ballast water discharges;  

 Increased road and sea traffic load due to vehicle, equipment, boat, and tanker operations; 

http://www.equator-principles.com/
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 Disturbance on marine ecology due to increased sea traffic and reduced freshwater and 

seawater quality;   

 Increased, although selective, employment and business opportunities due to changes in the 

scale of goods, services and skills required; and   

 Increased community health and safety risks in the event of fire and other emergency 

situations. 

Considering the context of the potential for cumulative impacts in the area of influence, and 

anticipated magnitude, distribution, and diverse risks and impacts on environmental, ecological and 

social aspects, the RDMP project of Pertamina RU V Balikpapan meets the requirements of ‘Category 

A’ project according to the  IFC categorization process.  

Based on the requirements of the Category A Project, Pertamina RU V Balikpapan is required to: 

 Undertake an environmental and social impact assessment (ESIA) that meets international 

standards as defined by the Equator Principles; and   

 If the project will emit more than 100,000 tonnes of CO2-equivalent per annum, undertake an 

analysis to evaluate whether a less Greenhouse Gas (GHG) intensive project is available.    

2.4 IFC PERFORMANCE STANDARDS 

The Equator Principles – Principle 3: Applicable Environmental and Social Standards – require that 

ESIAs comply, where applicable to the project, with the IFC performance standards (issued in 

January 2012), which are the following (www.ifc.org): 

 Performance Standard 1 - Assessment and Management of Environmental and Social Risks 

and Impacts. 

 Performance Standard 2 - Labor and Working Conditions. 

 Performance Standard 3 - Resource Efficiency and Pollution Prevention. 

 Performance Standard 4 - Community Health, Safety and Security. 

 Performance Standard 5 - Land Acquisition and Involuntary Resettlement. 

 Performance Standard 6 - Biodiversity Conservation and Sustainable Management of Living 

Natural Resources. 

 Performance Standard 7 - Indigenous Peoples. 

 Performance Standard 8 - Cultural Heritage. 

The Performance Standards where applicable to the RDMP Project of Pertamina RU V Balikpapan 

are discussed in corresponding sections of this ESIA report. 

2.5 WORLD BANK GROUP GUIDELINES 

The Equator Principles also require that ESIAs performed by clients comply with the World Bank 

Group Environment, Health and Safety (EHS) guidelines (www.ifc.org/ehsguidelines). The EHS 
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guidelines applicable for the RDMP project of Pertamina RU V Balikpapan including its facilities and 

infrastructure are as follows: 

 EHS general guidelines; 

 EHS guidelines for petroleum refining; 

 EHS guidelines for crude oil and petroleum product terminals; 

 EHS guidelines for ports, harbors, and terminals; and 

 EHS guidelines for thermal power plants. 

2.6 STAKEHOLDER ENGAGEMENT  

Stakeholder engagement was initiated through the local AMDAL Project notification, and subsequent 

public consultations conducted by Pertamina for the AMDAL of the refinery upgrade project. 

Stakeholder engagement activities are also being implemented through Pertamina’s Corporate Social 

Responsibility (CSR) programs. The following sections describe the AMDAL Public Consultations and 

CSR programs undertaken by Pertamina for this Project.    

2.6.1 AMDAL Public Consultation  

Suggestions, concerns, and responses raised by the community were solicited and documented 

through two public consultations conducted in Balikpapan City and Paser Penajam Utara sites. The 

public consultation in Balikpapan City was conducted on October 4, 2016, while the consultation in 

Paser Penajam Utara (Lawe-Lawe) occurred on October 5, 2016. The AMDAL public consultation 

process involved the following activities:  

 Notification of the AMDAL preparation and public consultation for the Project, posted in the 

National Newspaper (Bisnis Indonesia) on October 3, 2016 and a local newspaper (Kaltim 

Post) on October 3, 2016; 

 Notification of the AMDAL preparation and public consultation for the Project through 

installation of billboards at strategic locations (Ministry of Environment and Forestry in 

Jakarta, Environmental Office in Balikpapan City, and Environmental Office in Paser Penajam 

Utara);  

 Interviews and discussions with key community representatives which are regarded as the 

main stakeholders for the Project include public figures, fishers and leaders of fisher groups, 

and farmers and leaders of the farming community; and 

 Two public consultation sessions in Balikpapan City and Paser Penajam Utara (Lawe-Lawe) 

(i.e., one event in each location). 

The key concerns of the community with regards to the development of the Project were as follows: 

 Impacts to the environment as a result of the refinery expansion and installation of a new 

pipeline on land and at sea; 

 Emergency events and other hazards with regards to the Project – as such the community is 

eager to understand the emergency response procedures; 
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 Explosions and fires in relation to the operation of high pressure pipelines; 

 Increased sedimentation and turbidity of sea water as a result of construction activities 

leading to impacts on fishing; and 

 Reduced fish catch as result of enforcing a 500-m radius around the SPM and as a result of 

installation of new pipelines at sea. 

The key expectations of the community with regards to the development of the Project include the 

following: 

 Prioritizing local labor in accordance with the required skill sets to manage potential conflicts 

within the community. Unskilled labor is expected to be sourced from the local community, 

and the recruitment process is expected to be conducted in a transparent manner; 

 Clear commitments for the implementation of Corporate Social Responsibility (CSR) 

Programs that directly benefit the affected communities; 

 Involving and engaging local institutions such as village cooperatives in the implementation of 

CSR activities. CSR programs are expected to be led by personnel who understand local 

customs and norms; 

 Community engagement whereby a prominent community figure is involved in monitoring 

activities for Project development; 

 Implementation of Project activities is regularly consulted with the community and local 

authorities and/or institutions for ensuring the safety and security of the community; 

 Public consultation and communication needs to be conducted regularly so that the 

community fully understands the Project activities and potential risks to the community; 

 Consider CSR programs for farmer cooperatives, fisher community groups, and women 

empowerment groups around the Project-affected sites; 

 Consideration for the environment, especially coral reefs and mangrove habitats around the 

Project-affected sites, including mitigation efforts to reduce Project impacts; and 

 Pertamina RU V Balikpapan is expected to maintain local cultural values during Project 

development and implementation.  

The summary of responses, suggestions, and concerns that were raised during the two AMDAL-

related public consultations on the Project is provided in Tables 2.2 and 2.3.  
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Table 2.2 Summary of Suggestions, Concerns and Responses Raised in Balikpapan Public Consultation, October 2016. 

Category Description of Suggestions, Concerns and Responses 
Stakeholder Type 

Project Phase 
Affected Observer Influenced 

Community aspiration 1.1 Prioritization of recruiting local workforce √ √  Recruitment  

1.2 Consideration of affected community √   RDMP Project Construction and 

Operation 

1.3 Community welfare improvements √ √  RDMP Project Construction and 

Operation 

1.4. Engaging community elders/NGO/local government 

in all phases of the Project 

√   Information disclosure and 

consultation 

1.5. Coordination with local authority/institution in key 

Project phases especially in relocation activities as 

part of the local government policy  

√   Information disclosure and 

consultation 

1.6. Clear CSR Programs that directly benefits the 

affected communities 

√   RDMP Project Construction and 

Operation 

1.7. Follow up of suggestions, responses and inputs 

received from community  

√   RDMP Project Construction and 

Operation 

1.8. Provision of green buffer zone areas to maintain air 

quality and reduce noise 

√   RDMP Project Construction and 

Operation 

1.9. Explanation and disclosure of traffic management 

as result of diversion of Minyak street  

√   Information disclosure and 

consultation for material 

movement 

Information on 

environmental conditions 

2.1. Management of traffic jams as result of diverting 

Minyak Street  

√ √ √ Information disclosure and 

consultation for material 

movement 

Local wisdom  Not identified     

Local customs and norms  Not identified     

Source: Public consultation session in Balikpapan, 2016. 
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Table 2.3 Summary of Suggestions, Concerns and Responses Raised in Lawe-Lawe Public Consultation, October 2016. 

Category Description of Suggestions, Concerns and Responses 
Stakeholder Type 

Project Phase 
Affected Observer Influenced 

Community aspiration 1.1. Recruitment process must consider the workforce of the 
adjacent communities based on competency, both for 
skilled and unskilled labors  

√ √  Recruitment 

1.2. Contribute to alleviate the rate of unemployment in the 
adjacent community  

√ √  Recruitment 

1.3. Empower and engage the Ring 1 inner circle of the 
adjacent community  

√   RDMP Project Construction and Operation 

1.4. Recruitment process not through head-hunter system 
but prefer informing through Village Head or local 
authority  

√   Recruitment 

1.5. Consider and contribute to the improving the conditions 
of farmers and fishermen community adjacent to the 
Project sites 

√   RDMP Project Construction and Operation 

1.6. Improving the empowerment of the farmer and 
fishermen community groups adjacent to the Project site  

√   RDMP Project Construction and Operation 

1.7. Improve contribution to women groups in the local area √   RDMP Project Construction and Operation 

1.8. Clear CSR Programs that directly benefits the affected 
communities 

√   RDMP Project Construction and Operation 

1.9. Good relationship between the community and 
Pertamina  

√   RDMP Project Construction and Operation 

Information on 
environmental conditions 

 

2.1. Protection of existing coral reefs and mangrove habitats  √ √ √ RDMP Project Construction and Operation 

2.2. Water catchment areas need to be considered  √ √  RDMP Project Construction and Operation 

2.3. Consider and contribute to the security and orderly of 
Ring 1 inner circle 

√ √ √ RDMP Project Construction and Operation 

2.4. No negative impacts as result of Project development  √ √  RDMP Project Construction and Operation 

Local wisdom 3.1. Consider and maintain the local wisdom/culture  √ √ √ RDMP Project Construction and Operation 

Local customs and norms  Not identified     

Source: Public consultation session in Lawe-Lawe, 2016. 
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2.6.2 Corporate Social Responsibility 

Corporate Social Responsibility (CSR) is a program implemented by a company that represents the 

company's responsibility towards social development in the location in which they operate. The CSR 

program of Pertamina RU V Balikpapan is part of Pertamina’s corporate responsibility to assist the 

development of communities adjacent to its operations in Balikpapan and Lawe-Lawe area. 

The Pertamina CSR program currently targets four aspects, specifically in the areas of health, 

education, environment, and economic fields. Cooperation with the local government through the 

Pertamina CSR program in 2016 included the following: 

 Socialization on the dangers of drug abuse and HIV AIDS in support of the Balikpapan City 

Public Health Office; 

 Implementation of the eco-education program, “Sahabat Borneo”; 

 Training and capacity building on seaweed cultivation and development of honey bee farming 

in Sungai Wain Valley, North Balikpapan; and 

 Providing assistance in the form of a complete set of hydroponic equipment donated to Junior 

High School (SMPN 4) Balikpapan. 

Several key CSR programs that are currently being implemented by Pertamina RU V in Balikpapan 

and Lawe-Lawe area are presented in Table 2.4. 

Table 2.4 Pertamina RU V Key Corporate Social Responsibility Programs. 

Corporate Social Responsibility program 

Support for KWPLH – assistance for two honey bears for 1 year 

Ecopedition II – Protecting the biodiversity fort  

Biodiversity Conservation  

Eco Education “Sahabat Borneo” 

Assistance for Elementary School (SD 018) for the provision of garbage bins and water cans 

Green School program 

Coastal Clean Up Sobat Borneo 

Program Coastal Clean Up, mangrove planting, reading house/library and infrastructure 

improvements in Kampung Atas Air 

Capacity building for seaweed cultivation and development of honey bee farming in Sungai Wain 

Valley, North Balikpapan 

Cooperation with “Yayasan PEDULI” for Telagasari City Jungle Conservation  

Ecopedtion III – Biodiversity and Conservation Efforts 

Conservation program promoting education and cultural heritage conservation for the traditional 

Dahor House (Rumah Panggung) 

Source: Pertamina RU V Balikpapan, 2016. 
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3.0 PROJECT DESCRIPTION 

This section describes the existing operations of the Pertamina Refinery Unit V Balikpapan (hereafter 

referred to as Pertamina RU V Balikpapan) including its supporting facilities and infrastructure. 

Further, this section describes the Refinery Development Master Plan (RDMP) project for the 

Pertamina RU V Balikpapan, particularly the Phase I which is being applied for international funding.   

3.1 EXISTING REFINERY, SUPPORT FACILITIES AND 
INFRASTRUCTURE 

The Pertamina RU V Balikpapan is owned and operated by Pertamina. As of 2016, the refinery has a 

designed refining capacity of 260,000 barrels per stream day (260 MBSD), and is located within the 

administrative area of Balikpapan City, in East Kalimantan Province. Balikpapan City is one of the 

major hubs for the oil and gas as well as coal mining industries in Indonesia. Supporting the refinery is 

the Lawe-Lawe Terminal where crude oil is unloaded from the tankers and stored prior to transfer 

through the subsea (offshore) and onshore pipeline systems to the refinery for processing. Figure 3.1 

shows the overall location of the Pertamina RU V Balikpapan operations.   

The Pertamina RU V Balikpapan, particularly Unit I (known as ‘Balikpapan I’), was constructed by a 

Dutch company in 1899. Subsequently, the refinery has been in operation and upgraded several 

times since then. The Unit II (known as Balikpapan II) of the refinery was constructed in 1981. The 

current processing capacity of Balikpapan I and II units is 60 MBSD and 200 MBSD respectively, and 

hence a total of 260 MBSD. The layout of the refinery is shown in Figure 3.2. The current Nelson 

Complexity Index (NCI) of the refinery is 3.7, which is relatively low indicating that it can only process 

a limited range of crude oil quality and produce a narrow range of products.   

A mixture of crude oils (cocktail crude), with Sulfur contents of approximately 0.2% (sweet crude oil), 

is refined at the Pertamina RU V Balikpapan. The crude oil processed in this refinery is approximately 

55% sourced from those produced in Indonesia, and 45% from import. The brands of these crude 

cocktails are, among others: East Siberia – Pacific Ocean (ESPO), Azeri Light, Banyu Urip, Tanjung, 

Widuri, and Minas. The main processing units of the Balikpapan refinery I and II are, among others, 

crude distillation, high vacuum distillation, hydro skimming and hydrocracker, as illustrated in  

Figure 3.3. 

The main products from the Pertamina RU V Balikpapan are fuel products, including: Premium, 

Pertamax, aviation fuel, kerosene, automotive diesel oil (ADO), industrial diesel oil/industrial fuel oil 

(IDO/IFO) and marine gas oil (MGO); and non-fuel products, including: liquefied petroleum gas (LPG), 

low aromatic spirit, heavy and light naphtha.  

The existing operations of the Pertamina RU V Balikpapan including its support facilities and 

infrastructure are summarized in the following sub-sections, and these include: Balikpapan refineries I 

and II; Key supporting facilities and infrastructure for the refineries; and Crude oil storage in Lawe-

Lawe Terminal and the main pipeline systems.  
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Figure 3.3 Existing refinery processing units. 
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3.1.1 Balikpapan I Refinery  

The Balikpapan I refinery (referred to as BPP-I in Figure 3.3) was initially constructed by a Dutch 

company in 1899 and its latest upgrade was conducted in 1997. It has the capacity to process 60 

MBSD of sweet crude oil. Prior to entering the CDU V unit, Tanjung crude oil is fed into the 

Dehydration Plant (DHP) to reduce water content in the crude oil to less than 0.5% (by weight). The 

DHP has a capacity of 9,000 tons/day.    

Key processing units of the Balikpapan I refinery consist of:    

 Crude Distillation Unit V (CDU V) - processes up to 60 MBSD of sweet crude oil and 

separates the crude oils based on boiling points. This CDU processes a mixture of crude oils 

(“crude cocktails”). Approximately 2,938,630 tons of crude cocktails per annum were 

processed by the CDU in 2016. The products generated by the CDU include liquefied 

petroleum gas (LPG), light naphtha (L Napth), heavy naphtha (H Napth), kerosene, aviation 

fuel (locally known as ‘avtur’), light gas oil (LGO), heavy gas oil (HGO), and long residue (LR). 

 High Vacuum Unit III (HVU III) – processes up to 25 MBSD of light residue generated by the 

CDU V. Approximately 1,337,564 tons of light residue were processed by the HVU in 2016. 

The products generated by the HVU include light vacuum gas oil (LVGO), paraffinic oil 

distillate (POD), heavy vacuum gas oil (HVGO), and short residue (SR). 

 Wax Plant – processes POD generated by the HVU to generate wax. The processes 

undertaken in the wax plant include dewaxing, sweating, treating, and moulding to produce 

several grades of wax. Following a fire incident in 2005, wax production was reduced to 2.5 

ton/day. The wax plant processed approximately 3,650 tons of POD in 2016. 

Table 3.1 presents the refined products and volumes generated by the Balikpapan I refinery.  

Table 3.1 Balikpapan I refinery products. 

Processing Units Products 
Approximate in 2016 

(ton/year) 

Crude Distillation Unit V  

(CDU V)  

Liquefied petroleum gas  

Light naphtha  

Heavy naphtha 

Kerosene  

Light gas oil 

Heavy gas oil  

Atmospheric residue  

43,099 

186,588 

376,942 

482,588 

249,134 

235,732 

1,364,458 

High Vacuum Unit Ill  

(HVU III) 

Light vacuum slop oil   

Light vacuum gas oil   

Heavy vacuum gas oil   

Vacuum residue  

5,694 

154,526 

493,626 

680,564 

Wax Plant Wax 3,650 

             Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 
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3.1.2 Balikpapan II Refinery 

The Balikpapan II refinery (referred to as BPP-II in Figure 3.3) was constructed in 1981 and designed 

to process sweet crude oils at a capacity of 200 MBSD. The BPP-II primarily consists of a 

hydroskimming complex (HSC) and hydrocracking complex (HCC).  

Key processing units of the HSC complex consist of:  

 Crude Distillation Unit IV (CDU IV) - processes up to 200 MBSD of sweet crude oil cocktails. 

Similar to the CDU V, approximately 10,080,763 tons of crude cocktails per annum were 

processed by the CDU in 2016. The products generated by this CDU are similar as those 

produced by CDU V, and these include liquefied petroleum gas (LPG), light naphtha (L 

Napth), heavy naphtha (H Napth), kerosene, light gas oil (LGO), heavy gas oil (HGO), and 

long residue (LR). 

 Naphtha Hydro treater Unit (NHT) – removes impurities from the naphtha fraction generated 

by the CDU IV and HCU units prior to entering the platforming unit (PLT). The NHT/PLT unit 

has a capacity of up to 20 MBSD. Approximately 894,597 tons of heavy naphtha per annum, 

and 894,606 tons of sweet naphtha per annum, were processed by the NHT and PLT unit 

respectively. 

 Platforming Unit (PLT) – processes low-octane naphtha (56) to produce sweet, high-octane 

naphtha ranging from 92 to 97, referred to as reformate. This high-quality reformate is then 

blended to produce gasoline, locally known as ‘Premium (RON 88)’ and Pertamax (RON 92).  

 LPG recovery unit (LPG Rec) – has a capacity of up to 250 TSD to separate the ethane 

fraction of the LPG using deethanizer column. The products from this unit are LPG that 

contain propane, butane, and isopentana fractions. The LPG processed in this recovery unit 

was approximately 242 metric tons per day in 2016.   

 LPG treater unit (LPG Rec) – has a capacity of up to 250 TSD to remove the sulfur content of 

the gas from the LPG recovery unit by using a caustic wash/absorber column. The LPG 

processed in this treater unit was approximately 1,282,712 kg per day in 2016.  

Table 3.2 presents the refined products and volumes generated by the HSC complex.  

Table 3.2 Balikpapan II refinery products - hydroskimming complex. 

Processing Units Products 
Volume (ton/annum unless 

stated otherwise) 

Crude Distillation Unit IV 

(CDU IV)  

Raw liquefied petroleum gas 

Light naphtha  

Heavy naphtha 

Kerosene  

Light gas oil 

Heavy gas oil  

Long residue  

154,737 

237,869 

1,348,383 

2,047,247 

1,278,180 

1,455.045 

3,557,734 

Naphtha Hydro treater Sweet naphtha 

Off gas 

893,003 

2,882 
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Processing Units Products 
Volume (ton/annum unless 

stated otherwise) 

Platforming Unit  Net gas 

Fuel gas 

Reformate 

LPG 

39,280 

3,110 

836,843 

15,356 

LPG Recovery Plant Off gas 

Untreated LPG 

29 metric tons/day 

213 metric tons/day 

LPG Treater Plant Treated LPG 1,282,712 kg/day 

            Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 

 

Key processing units of the HCC complex consist of:  

 High Vacuum Unit II (HVU II) – has a capacity of up to 81 MBSD to process long residue from 

CDU IV and CDU V units. The products from this HVU unit are LVGO, HVGO, POD and short 

residue.  

 UOP HC Unibon Process Unit (#8 A/B) – has a total capacity of up to 55 MBSD for Trains A 

and B to process HVGO from the HVU II and III units. Hydrogen-rich gas used in this process 

is supplied from the platforming unit and Hydrogen plant. The products from this unit are 

diesel fuel, aviation fuel, naphtha, LPG, and gas oil. 

 Hydrocracker Unit (HCU A/B) - has Trains A and B each with a capacity of 27.5 MBSD (total 

55 MBSD) to process HVGO from the HVU II unit and Wax plant. Hydrogen-rich gas used in 

this process is approximately 76.1 MMSCFD and supplied from the platforming unit and 

Hydrogen plant. The products from this unit are LPG, naphtha, kerosene, and diesel oil.  

 Hydrogen recovery plant (LPG Rec) – processes off gas from the HCU unit at a capacity of up 

to 14,467 Nm3/hour to by removing ammonia. Hydrogen gas is produced by processing 

natural gas containing methane (CH4) with steam (H2O) in the steam reforming unit, and 

using Ni-Al as a catalyst.  The volume of off gas processed in this unit was approximately 

15,500 Nm3 per hour in 2016. 

Table 3.3 presents the refined products and volumes generated by the HCC complex.  

Table 3.3  Balikpapan II refinery products - hydrocracking complex. 

Processing Units Products Volume (ton/annum) 

High Vacuum Unit II  

(HVU II)  

Light vacuum gas oil   

Heavy vacuum gas oil 

Short residue 

3,422,244 (in total) 

UOP HC Unibon Process Unit  Diesel fuel 

Aviation fuel 

Naphtha  

LPG 

1,396,017 (in total) 

Hydrogen Plant  Hydrogen (H2) 77,403 

Hydrogen Recovery Plant Hydrogen (H2) 7,767 

              Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 
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3.1.3 Existing Facilities and Infrastructure 

3.1.3.1 Seawater Desalination Plant 

The seawater desalination plant (SWD) is operated by the Pertamina RU V Balikpapan to provide a 

reliable water supply throughout the year. The seawater for these SWDs is abstracted from the 

Balikpapan Bay using 400-m long and 84-inch (213-cm) diameter pipeline.  

The SWD has two units: SWD I using multi-stage flash distillation, and SWD II using multi-effect 

distillation producing a total of 3.967 m3/hour of desalinated water. This water is used in the boiler to 

generate steam required for the power plant. 

3.1.3.2 Fuel Gas and Fuel Oil Systems 

The fuel gas system is used for the charge heater and incinerator, whereas the fuel oil is used for the 

steam generator/boiler and charge heater by the Pertamina RU V Balikpapan. The fuel gas system 

can also be used as the disposal and recovery facility for the gas and steam from the overhead and 

turn-around period. Fuel gas is generated and collected from the following: Gas from the high-vacuum 

unit; Flash gas from the overhead debutanizer, hydro treater, and platformer; and Natural gas 

supplied by Chevron.  

The fuel oil system is operated to provide fuel oil with specified viscosity for the burner furnace. The 

feedstocks for the fuel oil are vacuum residue from the vacuum distillation unit (HVU), flux oil from the 

crude distillation unit (CDU V), and long residue from the crude distillation.  

3.1.3.3 Cooling Systems 

The Pertamina RU V Balikpapan operates fin-fan coolers for the air cooling systems. In addition, 

seawater, auxiliary, and tempered cooling water systems are used, as described below:  

 The seawater cooling system is used for the cooler, surface-water condenser, fire-

suppression system, and power plant;  

 The auxiliary cooling water is a circulatory water mixed with seawater to reduce the 

temperature of pumps and compressors. This cooling water system has a capacity of 480 

tons/hour; and  

 The tempered cooling water is used to reduce the temperature of reduced crude cooler, 

HVGO product trim cooler, HVGO cooler, and fractionator bottom cooler. This cooling water 

system has a capacity of 2,087 ton/hour.  

3.1.3.4 Air Plant and Nitrogen Plant 

The air plant of Pertamina RU V Balikpapan provides pressurised plant-air for flushing and 

pressurised instrument-air for process control (valve control) requiring air with low humidity. The 

production capacity of the plant-air is 5.200 Nm3/hour and the instrument-air is 5.000 Nm3/hour. 

In addition, two nitrogen plants, each with a capacity of 645 Nm3/hour of gas nitrogen and 85 

Nm3/hour of liquid nitrogen are operated. Nitrogen gas is used in the key refinery processing units 

including hydrocracker, naphtha hydro treater, platformer, hydrogen plant, storage and loading, and 

crude unit in the operation, start-up, emergency shut-down, and regeneration. Nitrogen gas is also 

used for purging seal oil and tightness test. Liquid nitrogen is stored as a backup.  
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3.1.3.5 Steam System 

High, medium, and low-pressure steams required for the Balikpapan refinery are generated by the 

boiler system of the Power Plants I and II and several waste heat boilers of the refinery’s processing 

units. The steam is used as stripping steam to evaporate light hydrocarbon fraction, operate the pump 

and compressor among others. The steam consumption at the Balikpapan refinery is approximately 

935 tons/hour in 2016. 

3.1.3.6 Power Plants 

The Pertamina RU V Balikpapan currently operates Power Plant I (5 turbines) and Power Plant II (4 

turbines) that have a total capacity of approximately 81 megawatts (MW). The fuel for these power 

plants are fuel gas and fuel oil resulted from crude oil processing at this refinery. The power plants 

generate electricity required for the refinery operations and its supporting facilities, including the 

Pertamina housing complexes. Table 3.4 provides information of the existing power plants indicating 

that they are currently operated at 32.5 MW.  

Table 3.4 Existing power plants of the Balikpapan II refinery. 

Generator Turbine 
Design Capacity 

(Megawatt) 

Current Operation 

(Megawatt) 

Power Plant I  

Turbine TG-3/I 

Turbine TG-4/I 

Turbine TG-5/I 

Turbine TG-5A/I 

Turbine TG-6/I 

 

- 

7.5 

9.0 

9.0 

9.0 

 

- 

0 

3.0 

0 

4.0 

Power Plant II  

Turbine TG-1/II 

Turbine TG-2/II 

Turbine TG-3/II 

Turbine TG-4/II 

 

8.4 

12.8 

12.8 

12.8 

 

7.0 

7.0 

6.5 

10.0 

Total 81.3 32.5 

                Source: Draft ANDAL document - Pertamina RU V RDMP, January 2017. 

3.1.3.7 Effluent Water Treatment Plant  

The Pertamina RU V Balikpapan operates an effluent water treatment plant (EWTP) to treat the 

wastewater resulted from the crude oil refining process. An oil-water catcher system is used to 

remove oil from drainage water. Used cooling water is also discharged into Balikpapan Bay. The 

existing wastewater stream, drainage water, and cooling water discharges are shown in Figure 3.4.   
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Figure 3.4 Existing balance of wastewater stream, drainage water, and cooling water discharges.  
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Wastewater generated by the refinery’s processing units is directed to the EWTP where it is treated 

for oil-water separation and removing other physical and chemical pollutants prior to discharge into 

Balikpapan Bay. The existing EWTP has a treatment capacity of 110 m3/hour. The treatment 

processed involved in the EWTP includes gravity separation, equalization basin, dissolved air 

flotation, bio-aeration, crude de-salter, and clarifier as shown in Figure 3.5. 

Figure 3.5 Existing effluent water treatment plant. 

     

                         Source: Draft ANDAL document - Pertamina RU V RDMP, January 2017. 

   

The oil catcher system functions to separate oil from wastewater using a gravity system. The oil is 

collected using an oil skimmer and directed to a slop oil tank. Sediment then settles to the bottom and 

the water is discharged into the outlet. Figure 3.6 shows the oil catcher and sludge recovery system 

currently operated by the Pertamina RU V Balikpapan.  

Figure 3.6 Oil catcher and sludge oil recovery system. 

  
 Source: Draft ANDAL document - Pertamina RU V RDMP, January 2017. 

 

The corrugated plate interceptor is also in operation to improve the oil-water separation system. 

Separated oil is then collected by the oil skimmer and directed to the recovered slop sum. Separated 

water is directed to the discharge chamber and then to the clarifier. 

3.1.3.8 Sour Water Stripper Unit  

The sour water stripper unit I (Plant 7), known as SWS I, is designed to reduce hydrogen sulfide (H2S) 

up to 50 ppm, and ammonia (NH3) up to 10 ppm, prior to being channeled into the EWTP. The SWS I 

has a treatment capacity of up to 26.4 m3/hour. Gas separated in the SWS is burned at the flare stack 

of the Balikpapan II. Figure 3.7 shows the SWS I. 

The Pertamina RU V Balikpapan constructed SWS II (Plant 17) to treat wastewater generated by the 

HVU II (Plant 2) and HCU (Plant 3) at the hydro skimming complex. Treatment capacity of the SWS II 
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is up to 40 m3/hour. Treated water from the SWS II receives further treatment at the EWTP and the 

gas is burned at the SWS II flare system.  

Figure 3.7 Sour water stripper unit I (Plant 7). 

 
  Source: Draft ANDAL document - Pertamina RU V RDMP, January 2017. 

3.1.3.9 Flare Gas Recovery Plant and Flare Stack 

The Balikpapan refinery operates a flare gas recovery system (FGRS) that has a processing capacity 

of up to 4,000 Nm3/hour. Reduced emissions from this FGRS was up to 52% in 2013 (or 

approximately an emission reduction of 99,969 tons of CO2 equivalent) compared to that without the 

FGRS. Through the RFGS, the off gas separated or generated from the crude oil refining process can 

be recovered to produce: LPG compounds up to 7,092 kg/hour for further processing at the stabilizer 

to produce LPG; and fuel gas up to 2,635 kg/hour used either as fuel gas for the refinery operation or 

cooking gas (i.e., kitchen use).  

There are two flare stacks – Balikpapan I and Balikpapan II Refineries – at the refinery burning off gas 

(uneconomic gas) containing hydrogen sulfide, water, ammonia, and carbon dioxide resulted from the 

crude oil refining process. The gas composition from these flare stacks is presented in Table 3.5. 

Table 3.5 Gas composition from existing flare stacks. 

Composition Mole Fraction (No unit) 

Balikpapan I   

C2 

C3 

iC4 

nC4 

iC5 

nC5 

 

0.0005 

0.0056 

0.0672 

0.3122 

0.1109 

0.0483 
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Composition Mole Fraction (No unit) 

nC6 

C7 

H2S 

H2O 

0.0732 

0.2591 

0.0001 

0.1248 

Balikpapan II  

n-Decane 

 

1.0 

                                        Source: Draft ANDAL document - Pertamina RU V RDMP, January 2017. 

 

Figure 3.8 shows the existing flare stack at these refineries. In addition, the Pertamina RU V 

Balikpapan operates an incinerator to burn gas containing ammonia, hydrogen sulfide, and carbon 

monoxide. 

Figure 3.8 Flare stack (Plant 7). 

 

                                                     Source: Draft ANDAL document - Pertamina RU V RDMP, January 2017. 

 

The following table presents the acid gas flare emitted from the Pertamina RU V Balikpapan in the 

normal operation (continuous flow) and in the event of an emergency.  

Table 3.6 Acid flare gas composition.   

Composition 

Mole Fraction – 

Continuous Flow (No 

unit) 

Mole Fraction – 

Emergency Event (No 

unit) 

Methane 

Ethane  

Propane 

i-Butane 

n-Butane 

- 

- 

- 

- 

- 

0.108 

0.007 

0.025 

0.014 

0.014 
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Composition 

Mole Fraction – 

Continuous Flow (No 

unit) 

Mole Fraction – 

Emergency Event (No 

unit) 

i-Petane 

n-Pentane 

n-Hexane 

Hydrogen 

Nitrogen 

Carbon monoxide 

H2O 

Hydrogen sulfide 

Ammonia  

Carbon dioxide 

- 

- 

- 

- 

- 

0.460 

0.267 

0.273 

- 

 

0.007 

0.003 

0.001 

0.290 

0.001 

0.000 

0.482 

0.036 

0.010 

0.003 

                   Source: Draft ANDAL document - Pertamina RU V RDMP, January 2017. 

3.1.3.10 Freshwater Supply 

In addition to the seawater desalination plant, the Pertamina RU V Balikpapan operates a freshwater 

supply and desalinated water system. Raw water is sourced from the Sungai Wain (Sei Wain) 

reservoir located approximately 10 km north of the refinery, and a deep well system. The water 

treatment plant supplies up to 746 m3/hour of clean water for the refinery operations and housing 

complexes. The seawater desalination plant supplies up to 265 m3/hour of water to the WTP and up 

to 3,967 m3/hour for the utility water (including unaccounted water loss). Figure 3.9 provides a water 

balance of the existing refinery operations including its supporting facilities. 

3.1.3.11 Crude Oil and Petroleum Product Storage 

Crude oil from Lawe-Lawe Terminal is transferred to the Pertamina RU V Balikpapan through a 16-km 

onshore pipeline and 4.5-km subsea pipeline across Balikpapan Bay. The refinery currently has 80 

crude oil storage tanks with a total capacity of 7,128,000 barrels. In addition, there are 84 production 

tanks to store refined products with a total capacity of 6,467,000 barrels  

3.1.3.12 Jetty  

There are 10 jetties used for fuel loading into tankers and loading/unloading activities of goods and 

materials required for the operation of the Pertamina RU V Balikpapan. One of the jetties has 

reportedly been demolished. The jetties are designed to handle vessels of up to 35,000 DWT. The 

size of jetties varies from 28 m x 5 m to 458 m x 18 m.  
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Figure 3.9 Existing water balance (m3/hour). 

 



ESIA 3-16 Pertamina RU V Balikpapan RDMP 

3.1.3.13 Laboratory 

The Pertamina RU V Balikpapan operates three laboratories accredited by the Indonesian 

Accreditation Committee (Komisi Akreditasi Nasional) to ISO/IEC 17025:2008 (ISO/IEC 17025:2005) 

regarding Laboratory Competency for Testing and Calibration. These laboratories conduct testing for 

crude oils, liquid and gas with regards to crude, intermediate and final products as quality control as 

well as support research and development works.  

The laboratory assigned for crude oil undertakes analysis of crude oils quality, octane number for fuel, 

and octane numbers for diesel fuel.  

The laboratory assigned for liquid products undertakes analysis of physical characteristics of raw 

materials, intermediate, and final products in liquid phase. These include gasoline, aviation fuel, 

kerosene, wax, and fuel oil. The analysis is undertaken both at the storage tanks and at the crude oil 

and product tankers.  

The laboratory assigned for gas products undertakes analysis of the gas compositions (physical and 

chemical properties) of raw materials and intermediate products as well as final products in gaseous 

forms. It also analyses new chemicals. The gas analysed includes LPG, natural gas, cooper strip 

corrosion, CO2 and CO. Testing is also undertaken for the specific gravity of the gas.  

3.1.3.14 Office and Workshop 

The Pertamina RU V Balikpapan has offices distributed within several locations inside and outside the 

refinery perimeter. The offices provide management and operational functions including, among 

others, engineering and development, maintenance, health, safety and environment, and finance. As 

of 2016, the refinery employed close to 2,450 personnel comprising Pertamina staff and outsourcing 

employees. The breakdown of these employees based on their functions is presented in Table 3.7 

with the Pertamina staff and outsourced employees representing respectively 42% and 58% of the 

total workforce. 

Table 3.7  Existing workforce. 

Function 
Pertamina 

(person) 

Outsourcing 

(person) 

Total by Function 

(person) 

General Manager 

Senior Manager Operation/ 

Manufacturing 

Production 

Maintenance Planning and Support 

Refinery Planning Optimization 

Maintenance Execution 

Turn Around 

Engineering and Development 

Reliability 

Procurement 

Health Safety and Environment 

Operational Performance  

Improvement 

General Affairs 

2 

2 

 

520 

52 

18 

130 

14 

48 

16 

36 

47 

7 

 

13 

3 

2 

 

386 

44 

12 

389 

7 

21 

16 

286 

94 

6 

 

8 

5 

4 

 

906 

96 

30 

519 

21 

69 

32 

322 

141 

13 

 

21 
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Function 
Pertamina 

(person) 

Outsourcing 

(person) 

Total by Function 

(person) 

Asset Management 

Communication and Relations 

Finance 

Human Resources 

Internal Audit Kalimantan 

Information and Technology 

Legal 

Medical 

Quality Management 

Refinery Development Master Plan 

5 

4 

24 

12 

8 

9 

4 

5 

3 

49 

33 

3 

22 

24 

5 

30 

3 

17 

3 

4 

38 

7 

46 

36 

13 

39 

7 

22 

6 

53 

Total 1,028 1,418 2,446 

      Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 

 

In addition to the office, the refinery has several workshops including those for instrumentation, 

electricity, fabrication, rotating equipment, light vehicles, and lathe machinery.  

3.1.3.15 Accommodation 

The Pertamina RU V Balikpapan currently maintains 960 housing units for its entitled employees.  

As an integral part of the RDMP project, a Pertamina apartment complex is being constructed in the 

ex-Dahor Pertamina housing area. The apartment complex will have four buildings i.e. Towers A, B, 

C, and D, and each tower has 299 apartment units (total 1,196 units). The area for this apartment is 

5.6 hectares and located 1 km to the north of the perimeter of the Balikpapan refinery.  

3.1.3.16 Hazardous Materials Management 

The Pertamina RU V Balikpapan implements the procedure No. A-012/E15000/2016-S9 Rev.1 (dated 

25 Feb 2016) regarding hazardous and toxic materials management. This procedure is intended for 

the employees and contractors to handle and store these materials in a safe manner. Further, it 

covers the provisions for identification, classification, symbol and labelling, storage, handling, and 

disposal associated with the aforementioned materials. The requirements of the personnel protective 

equipment and emergency response plan including first aid when handling these types of materials 

are also outlined.   

3.1.3.17 Hazardous Waste Management  

The Pertamina RU V Balikpapan implements the procedure No. C-003/E15510/2015-S9 Rev.1 (dated 

13 Oct 2015) regarding Management of Hazardous and Toxic Waste Storage (locally known as 

limbah bahan berbahaya dan beracun or abbreviated as ‘limbah B3’). This procedure contains 

provisions similar to that for managing hazardous or toxic materials.  

Hazardous or toxic wastes are managed separately from other wastes by each section or functions of 

the Pertamina RU V Balikpapan, and then handed over to the Environmental Section, who record the 

waste balance in a log book. These wastes are stored at a dedicated storage facility following the 

requirements of the Head of Bapedal Decree No. KEP-01/1995 and Interim Hazardous Waste 

Storage Permit No. 660/012/BLH-ITPSLB3/VII/2014 issued by the Balikpapan Municipality. The 

hazardous waste storage facility is provided with emergency response equipment, including fire 
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extinguisher, water hydrant, eye washer, and a dedicated drainage system. Figure 3.10 shows the 

hazardous waste storage facility at the refinery.  

Figure 3.10 Hazardous waste storage facility. 

     

Source: Draft ANDAL - Pertamina RU V RDMP , January 2017. 

Oily sludge generated from tank cleaning is categorized as hazardous waste according to Indonesian 

legislation. The Pertamina RU V Balikpapan treats oily sludge in the sludge pond to recover the oil. 

The sludge pond is lined with a HDPE liner and a coil system to facilitate the oil-sludge separation 

process, and is also provided with roof to prevent rainwater from entering the pond as shown in 

Figure 3.11. The oil separated from the sludge is removed by a vacuum truck for delivery to an 

intermediate tank or pumped into a slop oil tank. 

Figure 3.11 Sludge pond treatment facility. 

   

Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 

3.1.3.18 Solid Waste Management  

Solid or municipal wastes generated by the Pertamina RU V Balikpapan are segregated using a color-

coded system i.e., ‘green bin’ for non-metal municipal wastes, ‘blue bin’ for metal wastes, and ‘yellow 

bin’ for hazardous wastes (see Figure 3.12). The waste bins are located at dedicated areas within the 

refinery, office, and Pertamina housing complex. Segregated waste, except for those categorized as 

hazardous wastes, is collected using waste trucks to a temporary storage area 1 dedicated for metal 

waste, and area 2 for construction and demolition wastes.  

Municipal wastes such as food leftover and packaging wastes are collected and disposed of at the 

disposal area at Manggar managed by the Balikpapan city administration. Some left over food is used 

for composting as part of Pertamina’s waste reduce-reuse-recycle program.  
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Figure 3.12 Solid waste management facility. 

     

Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 

3.1.4 Lawe-Lawe Terminal and Associated Pipeline System 

The crude oil feedstock for the Pertamina RU V Balikpapan is stored in the Lawe-Lawe Terminal 

located in Penajam Paser Utara District. The refinery and this crude oil terminal is geographically 

separated by Balikpapan Bay. There are currently seven tanks for crude oil, each with a storage 

capacity of 800,000 barrels, and hence a combined total of 5,600,000 barrels (5,600 MB).  

Crude oil is unloaded from the large range tankers (Suezmax class) of up to 150,000 DWT or 

approximately has 1,000,000-barrel capacity. The tankers are berthed at the single-point mooring 

(SPM), approximately 10 km offshore of Tanjung Jumlai in Makassar Strait. Crude oil is transferred 

from the tankers to SPM using two floating hoses. Total calls for the crude oil tankers are currently 

ranging from 8 to 10 calls/month for the 150,000 DWT tankers.  

The pipeline system to transfer the crude oil from the tanker to Lawe-Lawe Terminal and from this 

point to the refinery is as follows: 

 The crude oil tankers to the SPM is connected by two floating hoses of 20-inch diameter, and 

equipped with a pumping system that has a capacity of 20,000 barrels/hour. 

 The SPM to Tanjung Jumlai is connected by a 10-km offshore pipeline that has a diameter of 

30 inches. 

 Tanjung Jumlai to the Lawe-Lawe Terminal is connected by a 7-km onshore pipeline that has 

a diameter of 30 inches. 

 The Lawe-Lawe Terminal to Penajam is connected by a 16-km onshore pipeline that has a 

diameter of 20 inches. 

 Penajam to the Pertamina RU V Balikpapan is connected by a 4.5-km offshore pipeline that 

has a diameter of 20 inches. 

Therefore, the total length of the existing offshore and onshore pipeline system is 14.5 km and 23 km, 

respectively. Figure 3.13 shows the SPM, crude oil storage tanks and pipeline systems at Lawe-Lawe 

Terminal 
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Figure 3.13 Single-point mooring and Lawe-Lawe Terminal.  

  
   Oil Tanker at SPM                                                     Single Point Mooring (SPM)       

   
     Crude oil storage tank                                                onshore crude oil pipeline 

Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 

 

3.2 REFINERY DEVELOPMENT MASTER PLAN OF PERTAMINA 
RU V BALIKPAPAN 

The Pertamina RU V Balikpapan is progressing with the Refinery Development Master Plan (RDMP), 

hereafter referred to as the RDMP Project with the key objective is to revitalize and increase the 

refinery processing capacity to 360,000 barrels (360 MBSD) per day. The RDMP project is divided 

into two phases, and the Company is applying for international funding only for the Phase I RDMP. 

The scope of the Phase I RDMP is described in the following sub-sections and these include: 

 Objectives and schedule of the RDMP; 

 Key activities of the pre-construction phase; 

 Key activities of the construction phase; 

 Key activities of the operation phase; and  

 Key activities of the post-operation/decommissioning phase. 
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3.2.1 Objectives and Schedule   

The undertaking of the RDMP project of the Pertamina RU V Balikpapan consists of the following key 

objectives: 

 To increase the refinery capacity to 360 MBSD by 2019 (or approximately 38% increase from 

its current capacity of 260 MBSD);  

 To increase the processing complexity as indicated by the Nelson Complexity Index (NCI) 

from 3.7 to 9.0 by upgrading some processing units and installing new ones to enable the 

refinery to process sour crude oils of up to 2% of Sulfur content (by weight); and   

 To improve the refinery productivity and profitability while producing higher quality fuel 

products equivalent to EURO IV/V grade. 

The schedule of the RMDP project of the Pertamina RU V Balikpapan (Phase 1) is provided in Table 

3.8. The schedule indicates that some construction activities are scheduled to commence in 2017, 

and a phased commissioning scheduled for 2019. The Pertamina RU V Balikpapan is scheduled for a 

full operation at a capacity of 360 MBSD by 2020.  
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Table 3.8 RDMP Project schedule  

Activities 
2016 2017 2018 2019 2020 

I II III IV I II III IV I II III IV I II III IV I II III IV 

1. 1. Pre-Construction                     

Permit application                                         

RDMP project dissemination                                         

Site preparation                                         

2.                      

3. 2. Construction and Commissioning                     

Construction workforce recruitment                                          

Mobilization/demobilization of materials and equipment                                         

Construction jetty upgrade                                          

Yos Sudarso road diversion                                         

Land clearing                                         

Refinery, Lawe-Lawe Terminal and pipeline construction                                         

Phased commissioning                                         

Construction workforce demobilization                                         

4.                      

5. Operation                     

Operational workforce recruitment                                         

Refinery, Lawe-Lawe Terminal and pipeline operation commenced                                         

Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 
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3.2.2 Pre-construction Phase  

The pre-construction phase of the Pertamina RU V Balikpapan Project, consistent with the RDMP, 

includes the key activities: 

 Permit application – Ahead of the permit application, some engineering and feasibility 

studies have been completed and some others are being undertaken by Pertamina and its 

consultants and contractors. These studies, among others, include soil investigation, AMDAL 

(Indonesian ESIA) approval and Environmental Permit application and this ESIA required by 

the Equator Principles.  

 Dissemination of the RDMP project - Coordination with related government agencies at the 

local level, i.e., Balikpapan City Municipality and Penajam Paser Utara Regency, and regional 

level., i.e., East Kalimantan Province as well as the central government level, i.e., Directorate 

General of Oil and Gas (the Ministry of Energy and Mineral Resources) and the Directorate 

General of Sea Transportation (the Ministry of Transportation) are continually undertaken as 

part of dissemination of the RDMP project and securing the required government permits for 

the construction of the Pertamina RU V Balikpapan. This dissemination, also called locally as 

‘socialization,’ is intended as part of stakeholder engagement with the wider community. 

 Site preparation – The construction of new processing units including supporting facilities 

and infrastructure required for the refinery will be accommodated in the existing 284-Ha land 

owned by Pertamina in Balikpapan City. Similarly, the construction of new storage tanks and 

supporting facilities at Lawe-Lawe Terminal will be within the 1,170-Ha land owned by 

Pertamina in Penajam Paser Utara Regency. Additional offshore (19.5-km pipeline) and 

onshore (23-km pipeline) for crude oil transfer will be constructed within Pertamina’s existing 

right of way (RoW). Therefore, no additional land acquisition will be undertaken as part of the 

RDMP. The activity at this stage will be limited to staking out and positioning to delineate the 

areas subject to land clearing, cut and fill; 

3.2.3 Construction Phase 

The construction phase of the RDMP project for the Pertamina RU V Balikpapan includes recruitment 

of construction workforce, construction and commissioning of the processing units and supporting 

facilities as the key activities described below.  

3.2.3.1 Recruitment of Construction Workforce 

Pertamina RU V Balikpapan and contractors and other third parties subject to a tender process will be 

responsible for the recruitment of the construction workforce. Prevailing laws and regulations on 

employment will be complied. These contractors and other third parties are required to provide 

temporary shelter, meals and accommodation, and medical coverage. In addition, sanitary and waste 

disposal facilities while undertaking construction works at the site should be provided.  

Skilled workers are required for the construction of refinery processing units and auxiliary facilities and 

utilities, crude oil and product storage tanks, and offshore and onshore pipelines. Unskilled workers 

and casual hires will also be required for supporting the construction activities. The contractors and 

other third parties, which win the tenders, will be required to hire local labors from the villages within 

the proximity of the Pertamina activities.  



ESIA 3-24 Pertamina RU V Balikpapan RDMP 

The following tables provide an estimated workforce required for the RDMP Project associated with 

the pipeline and refinery construction works. The workforce is estimated for Pertamina employees and 

those to be outsourced including contractors and other third parties. It is estimated that the 

construction works for the Project may require up to a total of 9,519 personnel. The number of 

employment opportunities will be subject to the construction schedule and workload, and skill 

requirements at a particular time. 

The outsourcing workforce for the onshore pipeline construction is estimated at 129 personnel as 

presented in Table 3.9. 

Table 3.9 Outsourcing workforce for onshore pipeline construction. 

Work Items Minimum Requirements 
Number Required 

(persons)  

Land clearing   

Labor works 5 years experience 5 

Heavy equipment operator 
Senior high school and certified operator 

for heavy equipment 
9 

Heavy equipment helper 
Senior high school and  

5 years experience 
18 

Safety man 
Senior high school and certified 

occupational health and safety 
6 

Supervisor Diploma and 5 years experience 6 

General helper 5 years experience 5 

Pipeline installation   

General helper 5 years experience 5 

Heavy equipment operator 
Senior high school and certified operator 

for heavy equipment 
9 

Heavy equipment helper Senior high school and 5 years experience 18 

Pipeline fitter 
Senior high school and ccertified for 

pipeline fitter  
16 

Welder Senior high school and ccertified welder 15 

Pipeline inspector 

Diploma and 5 years experience, or  

4 Senior high school and 10 years 

experience 

Supervisor  

Diploma and 5 years experience or  

6 Senior high school and 10 years 

experience 

Safety man 
Senior high school and certified 

occupational health and safety 
6 

Manager  
Bachelor’s degree and 3 years working 

experience 
1 

Total 129 

      Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 
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The outsourcing workforce for the offshore pipeline construction is estimated at 139 personnel as 

presented in Table 3.10. 

Table 3.10 Outsourcing workforce for offshore pipeline construction. 

Work Items Minimum Requirements 
Number Required 

(persons)  

Pipeline welding   

General helper 5 years experience 5 

Heavy equipment operator 
Senior high school and certified operator for 

heavy equipment 
24 

Heavy equipment helper Senior high school  16 

Pipeline fitter Senior high school and certified for pipeline fitter 12 

Welder Senior high school and certified welder 6 

Pipeline inspector 
Diploma and 5 years experience, or  

3 
Senior high school and 10 years experience 

Supervisor  
Diploma and 5 years experience, or  

4 
Senior high school and 10 years experience 

Safety man 
Senior high school and certified occupational 

health and safety 
4 

Pipeline installation    

Diver Diploma and certified diver 8 

Heavy equipment operator 
Senior high school and certified operator for 

heavy equipment 
24 

Heavy equipment helper Senior high school  16 

Pipeline inspector 
Diploma and 5 years experience, or  

3 
Senior high school and 10 years experience 

Supervisor  
Diploma and 5 years experience, or  

4 
Senior high school and 10 years experience 

Safety man 
Senior high school and certified occupational 

health and safety 
4 

General helper 5 years experience 5 

Manager  
Bachelor’s degree and 3 years working 

experience 
1 

Total 139 

       Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 
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The outsourcing workforce for the refinery and Lawe-Lawe construction is estimated at 8,947 and 304 

personnel as presented in Table 3.11. 

Table 3.11 Outsourcing workforce for refinery and Lawe-Lawe construction. 

Work Items 

 

Minimum Requirements 

Number Required (persons)  

Refinery 
Lawe-Lawe 

Terminal 

Temporary facility Senior high school 225 7 

Civil works Diploma  1,721 57 

Building  Diploma  743 25 

Steel structure  Diploma 353 12 

Equipment installation  Diploma 491 16 

Piping  Senior high school 1,514 50 

Electrical  Senior high school 1,389 7 

Instrumentation Diploma 222 7 

Painting  Senior high school 1,140 38 

Insulation Senior high school 209 15 

Tank Senior high school 453 46 

Pre- and Commissioning Bachelor  198 7 

Safety man Senior high school 231 11 

Supervisor Diploma 58 6 

Total  8,947 304 

      Source: Draft ANDAL - Pertamina RU V RDMP, January 2017.              

 

3.2.3.2 Mobilization/Demobilization of Materials and Equipment 

Materials and equipment required for the construction of the refinery, crude oil storage and offshore 

as well as onshore pipelines will be mobilized from outside Balikpapan city and Penajam Paser Utara, 

particularly for those requiring high specification and specialized requirements. This mobilization will 

be undertaken primarily using sea transportation, and to some extent using road transportation. The 

mobilization/demobilization of materials and equipment will be aligned with the construction schedule 

and workload, which will vary over the construction period.  

Materials and equipment required for construction of the refinery’s processing units and supporting 

facilities will be mobilized/demobilized through a construction jetty at the refinery site. The mobilization 

of cut materials from Gunung Sepuluh area, south of the Pertamina RU V Balikpapan, to designated 

areas will be undertaken using road transportation through the existing road.  

Mobilization/demobilization of materials and equipment required for the construction of Lawe-Lawe 

Terminal will be undertaken through sea and road transportation as shown in Figure 3.14. The 

existing Penajam Port and road to Lawe-Lawe Terminal will be used as the transportation route for 

these materials and equipment. 
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Primary construction materials required for the RDMP Project are estimated in Table 3.12 and these 

include, among others, cable, instrumentation, concrete mixture, and pipe.  

Table 3.12 Construction material estimates.  

Materials Unit Amount 

Cable and instrumentation km 1,700 

Concrete mixtures (cement, rock, sands) m3 120,000 

Steel structure (H beam and steel rod) metric ton 22,000 

Steel plate metric ton 12,000 

Pipes pcs 100,000 

Painting and Coating ton 10 

      Source: Draft ANDAL - Pertamina RU V RDMP, January 2017.              

 

The type and number of construction vehicles and equipment required for the RDMP Project are 

estimated in Table 3.13, and these include a significant number of dump trucks and cranes.  

Table 3.13 Estimated numbers of construction vehicles. 

Items Refinery 
Lawe-Lawe 

Terminal 

Road 

Diversion 

Offshore 

Pipeline & 

SPM 

Onshore 

Pipeline 

Crane 30 2 - 4 2 

Excavator 5 1 2 - 2 

Bulldozer 3 1 2 - - 

Dump truck  30 4 10 - 6 

Trailer truck 5 2 2 - 2 

Forklift 5 2 - - 2 

Truck  10 1 2 - - 

Light vehicle  20 2 3 - 2 

Heavy equipment 

transporter 

1 - - - - 

Grader - - 2 - - 

Compactor - - 2 - - 

Road making - - 1 - - 

Pipelay barge - - - 3 - 

Support barge - - - 5 - 

Tugs - - - 9 - 

Dive support vessel - - - 3  

Total 108 15 26 24 14 

      Source: Draft ANDAL - Pertamina RU V RDMP, January 2017.              
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3.2.3.3 Construction Jetty Upgrade  

The construction jetty will be upgraded through concrete piling system and expanding the pier floor up 

to 468 m long and 18 m wide, and trestle of 20 x 60 m2. Upon completion, this jetty can be berthed by 

the vessels up to a capacity of 6,500 DWT (or approximately 9,800 tons).  

The upgrade of the jetty includes construction works, including concrete piling and steel works such 

as installation of bracket and H-beam, base form, setting side form beam, precast slab and concrete 

deck. Piling rig will be used to install concrete piles into the seabed. Figure 3.15 illustrates the post-

construction cross section of the construction jetty  

Figure 3.15 Post-construction cross section of construction jetty (not to scale). 

 

Source: Draft ANDAL - Pertamina RU V RDMP, January 2017.    

3.2.3.4 Land Clearing  

Refinery and Project Construction Sites 

An area of approximately 7 Ha, called Gunung Sepuluh (south of the refinery), which represents a 

secondary forested area own by Pertamina within the southern part of the Pertamina RU V 

Balikpapan, will be subject to land clearing, cut, and fill. This area will be used for constructing 

additional storage tanks for the refinery. Figure 3.16 shows the existing condition of Gunung Sepuluh 

area. 

This earthwork activity will be conducted in a phased manner involving: Staking out and positioning to 

delineate the areas subject to land clearing, cut and fill; Stripping to remove the vegetation providing 

access to the work site; Land clearing to strip the soil up to the required cut and fill criteria; Supplying 

fill materials to the area requiring filling; Spreading fill material to designated fill area for subsequent 

land contouring;Compacting the land using heavy equipment. 

POTONGAN TRESTLE 
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The land clearing, cut, and fill is expected to change the landscape of Gunung Sepuluh, from forested 

area to storage tanks (tank farm). The post-construction layout of Gunung Sepuluh area is shown in 

Figure 3.17. Approximately 2 meters of soil thickness will be cut from Gunung Sepuluh. The total 

volume of cut materials is estimated at 1.7 million m3, comprising 1.1 million m3 that will be utilized for 

site preparation, and 620,000 m3 for top soil that will be stockpiled as shown in Figure 3.18. The cut 

materials are to be used for areas, including the RDMP utilities; new warehouse and workshop (at the 

ex-Pertamina’s Parikesit housing complex); ‘Teknokrat & Teknologi’; and low-elevation areas behind 

the main Pertamina office. Figure 3.19 shows the dumping areas designated for the topsoil and 

subsurface soils stripped from Gunung Sepuluh.  

The area currently used for the refinery, supporting facilities and infrastructure as well as those 

subject to rearrangement and new construction sites is presented in Table 3.14. No land acquisition is 

required for the RDMP Project.  

Table 3.14 Existing and post RDMP area use.   

Area Use Existing (Ha) RDMP Project (Ha) 

Refinery and Supporting Facilities    

Balikpapan I refinery 7.1  

Balikpapan II refinery – Hydrocracking and 

Hydroskimming complexes  

14.0  

Naphtha hydrotreater, Platforming; Kerosene 

hydrotreater; Diesel hydrotreater; RFCC; GSH and 

Alkylation and revitalization of some existing process 

units 

 21.1 

Seawater desalination plant; Effluent wastewater 

treatment plant; Power plant; Oil sludge recovery unit 

and other buildings 

15.8  

LPG and Propylene storage; Cooling tower; 

Demineralized water unit and other buildings 

 22.6 

Refinery Utilities    

Jetties  2.1  

Offices; storage tanks; roads and green area 216.2  

Petroleum tanks, buildings, construction jetties  19.9 

Main Office, Warehouse, and Workshop - - 

The main office complex incl. green area  22.5  

Road re-routing; new workshops and warehouses; 

other building incl. green area 

- 13.9 

Sungai Wain Water Reservoir   

Water reservoir, building and pipeline’s right of way 12.1 - 

Water Treatment Plant - Pancur  - 

Building and green area 3.2 - 

Total available area  293.0  

Total area used for RDMP Project   77.5 

      Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 
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Figure 3.17 Post-construction site layout of Gunung Sepuluh Area. 
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Figure 3.19 Proposed dumping areas of cut materials from Gunung Sepuluh Area. 

 
  



ESIA 3-35 Pertamina RU V Balikpapan RDMP 

Lawe-Lawe Terminal 

The Lawe-Lawe Terminal occupies a land of 1,171 Ha, comprising approximately 50 Ha of storage 

tanks and the remaining is maintained as a green, open space. The RDMP project will require 26.4-

Ha land to construct new crude oil storage tanks including its supporting facilities and infrastructure 

may require a land of. This construction works will be undertaken within the existing 1,171-Ha land 

owned by Pertamina RU V Balikpapan. 

Pipeline’s Right of Way (ROW) 

Pertamina RU V Balikpapan maintains an existing ROW for the subsea (14.5-km long) and onshore 

(23.0-km long) pipeline systems. These pipelines are used to transfer crude oil from the tanker to the 

storage tanks in Lawe-Lawe Terminal, and from this point to Balikpapan refinery.  

The RDMP project will require construction of a new subsea and onshore pipeline within the existing 

ROW. The new subsea pipeline will be 15-km long from the new SPM to Tanjung Jumlai and 4.5-km 

long from Penajam to Balikpapan refinery, and hence totals to 19.5-km long. The new onshore 

pipeline will be 23-km long which is the same length as the existing one.   

3.2.3.5 Refinery Processing Units and Facilities  

The Phase I of the RDMP project for Pertamina RU V Balikpapan involves the following key activities:   

 Revitalizing the Crude Distillation Unit IV and increasing the capacity to 300 MBSD (from 

currently 200MBSD);  

 Revitalizing the Vacuum Distillation Unit II, but the capacity is maintained at 81 MBSD;  

 Revitalizing the Hydrocracker unit and increasing the capacity to 60 MBSD; and   

 Construction of new processing units including: Naphtha hydro treater (HT) II (capacity 33 

MBSD); Platforming II (capacity 33 MBSD); Kerosene hydro treating (KHT), capacity 47 

MBSD; Diesel hydro treating (DHT), capacity 80 MBSD; Alkylation (seven products); Residual 

fuel catalytic cracking (RFCC), capacity 90 MBSD; and GSH (48 MBSD). 

Supporting facilities to be constructed at the refinery site include: 

 Storage tanks for crude oils and refinery products; 

 Offices and workshops for heavy equipment, pump and valve, manufacturing, welding and 

construction, electrical and instrumentation;  

 Warehouses for materials, mechanical and electrical, and chemicals; 

 Power house and compressor workshops;  

 Lay down area (open yard) for the workshop and warehouse; and   

 New laboratories. 

Figure 3.20 shows the site plan of the workshop and warehouse to be constructed within the area 

currently used as Parikesit housing complex and Persiba football court, both owned by Pertamina. 

These housing complex and football court will be relocated elsewhere. 
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Figure 3.20 New workshop and warehouse site plan (not to scale). 

 
  Source: Draft ANDAL - Pertamina RU V  RDMP, January 2017. 

 

3.2.3.6 Green Village 

The Pertamina RU V Balikpapan plans to construct an area, called green village, which is a central 

facility for, among others, interim waste storage, environmental trial plots, and sludge pond.  

3.2.3.7 Water Supply 

A new seawater desalination and demineralized water plant will be constructed to supply water needs 

for the refinery processing units including supporting facilities. The water balance for this new water 

treatment plan and that of the existing one is shown in Figure 3.21. The seawater for the feedstock to 

this water plant is to be abstracted from Balikpapan Bay at a rate of approximately 12,573 m3/hour. 

The treated water is expected to supply 1,210 m3/hour for the refinery processing units and power 

plants, and 1,653 m3/hour for the cooling water system. Approximately 60% of the water volume 

abstracted will be discharged back to Balikpapan Bay.  

3.2.3.8 Power Plants 

To anticipate electricity needs to process the 360 MBSD of crude oils, the existing capacity of the 

power plants will be increased to approximately 95 MW.   
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Figure 3.21 Water balance of the RDMP Project.   
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3.2.3.9 Effluent Water Treatment Plant  

The RDMP project plans to increase the refinery capacity of the Pertamina RU V Balikpapan to 360 

MBSD (from 260 MBSD currently), and this will increase the volume of effluent water requiring 

treatment. The capacity of effluent water treatment plant (EWTP) is currently 110 m3/hour.  

Therefore, a new effluent water treatment plant (EWTP) will be constructed to treat wastewater from 

the refinery processing units and storm water from the tank farm at a capacity of 420 m3/hour and 

meet the required discharge standards. The key units of the EWTP to be constructed include, among 

others, oil-water separator, corrugated plate interceptor, coagulation and flocculation, dissolved air 

flotation, bio-aeration, and clarifier. Sludge thickener and dewatering units will also be constructed to 

remove the oil from the sludge deposited at the EWTP. 

3.2.3.10 Sour Water Stripper Unit 

The RDMP project will enable Pertamina RU V Balikpapan to process sour crude oil cocktails of up to 

2% Sulfur content, and therefore the volume of sour water generated by the refinery will increase. 

Therefore, two new sour water stripper (SWS) units will be constructed (SWS #167 and SWS #67), as 

presented in Table 3.15, to treat increased sour water volume.    

Table 3.15 Sour water stripper unit specifications. 

Parameter Unit Capacity 

Volume    

Sour gas from ARU unit kg/hour 7,752 

Sour gas from SWS #7 (existing) kg/hour 440 

Sour gas from SWS #17(existing) kg/hour 637 

Sour gas from SWS #167(RDMP Phase I) kg/hour 610 

Sour gas from SWS #67 (RDMP Phase I) kg/hour 2,724 

Typical Quality   

Hydrogen sulfide % (weight) 66.0 

Ammonia % (weight) 5.7 

                Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 

3.2.3.11 Sulfur Plant 

Sulfur will be generated as a by-product from processing the sour crude cocktails. Considering this, a 

sulfur plant will be constructed to further process the sulfur into commercial products. The sulfur plant 

is designed at a capacity of 7,500 kg/hour to produce sulfur that has a purity of 99% (weight dry basis) 

and in the form of powder and liquid. Table 3.16 presents the product quality of the planned sulfur 

plant.  
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Table 3.16 Sulfur product commercial grade.  

Parameter Grade Note  

Purity 99% Minimum, dry basis 

Organics compound 0.015% Minimum, dry basis 

Ash content 0.03% Maximum, dry basis 

Acidity (as H2SO4) 0.02% - 

Free SO2 0.5% Maximum 

Color 
Bright yellow when 

solidified 

- 

Size 
Flakes 50 mm x 50 mm x 

6 mm 

- 

Moisture 0.005%  Maximum 

H2S 10 ppm  Maximum, dry basis 

Shape Flakes, granules - 

                         Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 

 

3.2.3.12 Gas Flaring System 

The RDMP project requires construction of a new gas flaring system to treat and recover the 

increased volume of off-gas generated by the processing units. To meet the required emission 

standards, the new flare stack is designed to be 150-m high and 72-inches width; Maximum heat 

radiation of 1,500 Btu/ft2/hour; Receptor point of 200 m; and Govern flare load of 1,600,000 kg/hour.  

The components of the new flare gas system are presented in Table 3.17, indicating the large 

presence of water (H2O), propene, and C8+ fractions. Relatively small presence of carbon dioxide 

(CO2), ammonia (NH3), hydrogen sulfide (H2S), and methane is identified in the new flare gas.   

Table 3.17 Proposed flare gas components. 

Component Mole fraction 

H2O 0.1493 

N2 0.0382 

NO 0.0000 

CO 0.0039 

CO2 0.0090 

NH3 0.0029 

H2S 0.0161 

H2 0.0743 

Methane 0.0922 

Ethane 0.0596 

Ethylene 0.0583 

Propane 0.0316 
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Component Mole fraction 

Propene 0.1440 

i-Butane 0.0465 

n-Butane 0.0129 

n-Butena 0.0979 

C8+ 0.1633 

                                              Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 

3.2.3.13 Diversion of Yos Sudarso Road  

The RDMP project requires optimization of land use within the existing refinery site and other 

Pertamina’s land outside the refinery’s perimeter. Approximately 29 Ha of land owned by Pertamina, 

including Pertamina’s Parikesit housing area and Persiba football court, will be converted to new 

workshops and warehouses.  

Construction of these facilities requires road access to various sites resulting in a realignment of the 

‘Yos Sudarso road’ and upgrade of its capacity (see Figure 3.22). This road, owned by Pertamina, is 

currently also used as the public road to access to Pertamina RU V Balikpapan from ‘Kampung Baru, 

Gunung Pipa and to Kilo’ areas. 

Figure 3.22 Proposed Yos Sudarso road realignment. 
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3.2.3.14 Crude Oil Storage Tanks – Lawe-Lawe Terminal 

The RDMP Project will constrict two new storage tanks, each with a capacity of 1,000,000 barrels to 

store crude oil. The storage tanks will be constructed within the existing Lawe-Lawe Terminal area. 

Key activities involved in the tank construction include land clearing, establish the tank’s foundation, 

construction of bottom and shell plates, cone roof, painting, and coating. In addition, the RDMP 

Project plans to construct the support facilities and infrastructure at Lawa-Lawe, and these include a 

water treatment unit, gas turbine generator, and other facilities as presented in Table 3.18. 

Table 3.18 Construction of support facilities at Lawe-Lawe. 

Item  Capacity 

Supplementary heat recovery steam generator 

(HRSG) 
15 ton/hour 

Two deep wells 2 x 20 m3/hour (total) 

Raw water treatment unit 40 m3/hour 

Gas turbine generator 2 x 2.5 MW 

Two water tanks for fire suppression system  2 x 60,000 m3 

                           Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 

 

Figure 3.23 shows the layout of the Lawe-Lawe Terminal post the RDMP project. 

3.2.3.15 Single Point Mooring  

A new single-point mooring (SPM) will be constructed 15 km offshore from Tanjung Jumlai in 

Makassar strait. The new SPM is located 5 km further offshore from the existing one and designed to 

handle the ultra-large crude tankers of up to 320,000 DWT. The installation of this new SPM will 

provide flexibility for supplying the crude oil cocktails from several types of tankers. The design criteria 

of the new SPM are presented in Table 3.19.  

Table 3.19 New single point mooring specification. 

Item  Capacity 

Tanker capacity 320,000 DWT 

SPM size 12 OD x 5.3 height 

SPM chain number  6 each 

SPM chain size 4 inches 

Anchorage system Pile 

PLEM piping size 24 and 52 inches 

PLEM dimension 22 m length, including launcher 

PLEM weight in air 
71 tons (dry) 

103 tons (wet) 

PLEM foundation Pile 

Water depth 32 meter 

                            Source: Draft ANDAL - Pertamina RU V RDMP, January 2017). 
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Figure 3.24 provides illustration of the SPM and crude oil transfer arrangements from the tanker to 

the SPM connected to the subsea pipeline system leading to Lawe-Lawe Terminal. 

Figure 3.24 Single point mooring. 

 
  Source: Terms of Reference for Pertamina RU V RDMP, January 2017. 

3.2.3.16 Onshore Pipeline Construction 

The area required for the onshore pipeline construction is located within the existing Pertamina right 

of way (RoW) which is already a cleared and open area. The access road to the RoW and shoreline 

area will be improved.   

The RDMP Project plans to construct a new onshore pipeline of 7 km in length from Tanjung Jumlai to 

Lawe-Lawe Terminal, and 16 km in length from this terminal to Penajam area. This pipeline will be 

used to transfer crude oil and constructed at least 1.0 m below ground to comply with the government 

requirements. The specification of the onshore pipeline is presented in Table 3.20.   

Table 3.20 Onshore pipeline specification.  

Item Unit 
Tanjung Jumlai to 

Lawe-Lawe 

Lawe-Lawe to 

Penajam 

Length km 7 16 

Diameter inches 52 20 

API steel grade  - X52 X52 

Wall thickness mm 12.7 12.7 

Anti-corrosion coating - 3 LPE 3 LPE 

Anti-corrosion coating Thk mm 3 3 

Cathodic protection - Impress current Impress current 

Concrete weight coating mm N/A N/A 

Natural bend radius m 500 250 

Water depth m 1  1 

      Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 
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Proposed procedures for the construction of the onshore, underground pipeline are as follows: 

 The pipelines lined with coating will be transported to Lawe-Lawe Terminal for temporary 

storage prior and subsequently lined up along the existing RoW using trucks;  

 A trench with a width of approximately 1.0 meter and depth of 1.2 – 2.0 meters will be 

excavated using a backhoe. The excavated materials will be temporarily stored at the left and 

right side of the trench; 

 The pipelines will be connected using a welding system and placed into the trench using a 

crane. The excavated materials will then be backfilled to the trench to bury the pipeline and 

compacted to be similar landscape and provide access prior to the excavation; 

 A radiography test will be undertaken to the pipelines and its connection by the third party 

accredited by the government authorities, i.e. the Directorate of Oil and Gas;  

 The pipeline crossing the road will be provided with a concrete or pipeline casing to protect 

the pipe from the above ground traffic;  

 Part of the pipeline construction that may prohibit community access will be provided with a 

temporary steel bridge; and  

 Block valve will be installed at some parts of the pipeline as a mean of isolation at emergency 

events. 

The construction plan indicates that the onshore pipeline is expected to cross public roads at two sites 

and cross the drainage channel at two sites. Therefore, the pipeline will be constructed at 2 m below 

ground. In addition, at the sites where there may be pipeline crossing the distance between them is 

maintained at 0.5 m. Figure 3.25 illustrates the trenching method to construct the new onshore 

pipeline.    
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Figure 3.25 Onshore pipeline trenching. 

 

Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 

3.2.3.17 Offshore Pipeline Construction 

The RDMP Project plans to construct a new offshore pipeline, comprising: 15-km long connecting the 

new single-point mooring in Makassar Strait to Tanjung Jumlai; and 4.5-km long connecting the 

Penajam and the refinery in Balikpapan city. The Company will liaise with related government 

agencies responsible for the oil and gas, sea transportation, port authority and the Indonesian Navy to 

secure the required permits and coordinate a safe offshore construction activity during the permitting, 

planning, and execution phases.  

Based on the Ministry of Transportation regulation No. 68/2011, the offshore pipeline is required to be 

buried 2 meters from the seabed if the seawater depth is in a range of 20 to 40 m, or 4 m below the 

seabed if the seawater depth is below 20 m. The standard design for the offshore pipeline systems 

and associated underwater works requirements should comply with: The Ministry of Energy and 

Mineral Resources regulation No. 15/2008, Indonesian National Standard (known as SNI) No. 13-

3474-2002; and the Ministry of Transportation decree No. 23/1990. The specification of the offshore 

pipelines to be adopted by the RDMP project is presented in Table 3.21.   
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Table 3.21 Offshore pipeline specifications.  

Item  Unit 
SPM to Tanjung 

Jumlai  

Penajam to 

Balikpapan 

Refinery 

Pipeline length km 15 4.5 

Pipeline diameter Inches 52 20 

API steel grade  - X65 X60 

Wall thickness mm 25.4 15.9 

Anti-corrosion coating - 3 LPE 3LPE 

Anti-corrosion coating Thk mm 3 3 

Cathodic protection - Sacrificial anode Sacrificial anode 

Concrete weight coating mm 100 40 

Natural bend radius m 3,000 1,300 

Burial depth m On seabed 4 

  Source: Draft ANDAL - Pertamina RU V RDMP, January 2017.  

 

The offshore pipeline will be constructed with a 4-cm thick concrete coating to allow it to settle and 

stabilize at the designated alignment of the RoW.  Further, the anti-corrosion coating of 3 mm 

(minimal) will be lined onto the pipe. The proposed specification of the offshore pipeline is illustrated 

in Figure 3.26.  

Figure 3.26 Proposed offshore pipeline specification. 

 

                           Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 

 

Proposed procedures for construction of the offshore pipeline are as follows: 

 Preparation for pipeline trenching will be undertaken at the lay-barge vessel. Prior to this, 

welding will be undertaken to join the pipeline onboard of the vessel. A radiography testing 

will be undertaken to ensure the quality of the welded joint of the pipeline. Coating liner will be 

applied to the pipeline prior to the pipeline trenching on the seabed; 
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 There are two methods that can be used for pipeline trenching i.e. open trenching and post 

trenching. The open trenching method is used for pipeline trenching at shallow water that has 

a seabed depth of up to 2 m, while post trenching is for that in a range of 2 to <13 meters. 

However, if the pipeline RoW is within the sea transportation route, the pipeline trenching 

follows the requirements of the Ministry Regulation No. 68/2011 mentioned earlier.    

 The open trenching method uses backhoe positioned at the barge to undertake the 

excavation up to a depth of 2 m as well as close the trench after the pipeline is laid. The 

pipeline will be gradually lowered into the water. The tip of the first pipeline is connected to a 

sling and winch to enable pulling of the pipeline to the shoreline as shown in Figure 3.27. The 

trench will be backfilled to allow the pipeline be covered with the seabed.    

Figure 3.27 Pipeline trenching using shore pull method. 

Source: Terms of Reference for Pertamina RU V RDMP, 2017. 

 

 The Post Trenching method, as illustrated in Figure 3.28, is undertaken by lowering the 

pipeline from the lay barge to the seabed. Then, the trenching is undertaken using high-

pressure equipment to disperse the seabed materials enabling the pipeline to submerge to a 

designed depth of approximately 2 meters below the sea bed. When the pipeline is settled 

into the trench, the dispersed seabed materials settle back into the trench.  

Figure 3.28 Post trenching method. 

  

Source: Terms of Reference for Pertamina RU V RDMP, 2017. 
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3.2.3.18  Hydrostatic and Non-Destructive Tests 

Hydrostatic test will be undertaken to evaluate the integrity of the pipeline in terms of potential leaks 

from both the offshore and onshore pipeline systems through the measurement of pressure loss. As 

part of the test, seawater will be pumped into the pipeline and pressured for 24 hours. Approximately 

7000 to 10,000 m3 of seawater will be used for the entire length of the pipeline systems.   

In addition, non-destructive test (NDT) will be carried out to evaluate the integrity of the pipeline, joint 

and other tools used in the pipeline systems. The NDT tests that could be undertaken are visual test, 

liquid penetrant test, magnetic particle test, ultrasonic test, radiographic test, and visual test. 

3.2.3.19 Commissioning 

Commissioning of the processing units and supporting facilities at the refinery in Balikpapan city and 

the storage tanks, SPM, and associated pipeline system at Lawe-Lawe Terminal are planned in 

stages over a period of approximately eight months. Commissioning is undertaken as assurance 

activity that those constructed are of good integrity and ready for start-up and operation in a safe and 

reliable according to the applicable rules, regulations, and code of practice.  

Prior to commissioning, the following certificates will be required: calibration certificate, assembly 

certificate, test certificate, installation certificate, and flushing certificate. Further, key aspects that will 

be prepared for the commissioning include: work plan and schedule, detailed scope of works and 

schedule, manpower and training; and on the job assignment for 5 to 6 months prior to the refinery 

operations. The commissioning preparatory work will also include the following aspects 

 Set-up the working groups; 

 Early coordination works among the departments and divisions involved in the RDMP project 

and routine operations, from management up to operator levels; 

 Ensure the legal standing of all construction works; 

 Recheck and validation of all operational documents such as guidance, procedures and 

checklists; and 

 Demobilization of construction workforce. 

3.2.3.20 Demobilization of Construction Workforce  

The construction workforce will be demobilized from the working sites in Balikpapan city and Penajam 

Paser Utara regency by the contractors and third parties undertaking the RDMP projects. The 

demobilization will be undertaken in a gradual manner upon completion of the construction work 

packages and based on their respective employment contracts. Pertamina requires its contractors 

and third parties to comply with prevailing laws and regulations on manpower for the employee 

retrenchment.  

3.2.4 Operation Phase   

Upon completion of the construction and commissioning phases, the operation phase of the 

Pertamina RU V Balikpapan is scheduled for initiation in 2019/2020. The activities in this phase 

include, among others, recruitment of operational workforce, operating the refinery and supporting 
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facilities and utilities, maintenance works, and undertaking waste management works. These are 

described in the following sub-sections.  

3.2.4.1 Recruitment of Operational Workforce 

Recruitment of operational workforce will be undertaken based on the need and qualifications 

required by the Pertamina RU V Balikpapan. Recruitment will be undertaken based on related 

Pertamina procedures taking into account prevailing laws and regulations. New employees will be 

subject to relevant training depending on their job assignments.  

It is anticipated that approximately 350 additional operational employees may be required for 

operating the Pertamina RU V Balikpapan post the RDMP project (see Table 3.22). The indicative 

roles for these additional employees are, among others, management, operation, logistics, 

maintenance, finance and administration at staff and junior staff levels. The education requirements 

for these roles vary from a minimum of senior high school graduate (for junior staff level and below) 

up to bachelor’s degree graduate (for staff level).    

Table 3.22  Estimated additional workforce for the operation phase.  

Function Headcount (person) 

General Manager 

Senior Manager Operation/ Manufacturing 

Production 

Maintenance Planning and Support 

Refinery Planning Optimization 

Maintenance Execution 

Turn Around 

Engineering and Development 

Reliability 

Procurement 

Health Safety and Environment 

Operational Performance Improvement 

General Affairs 

Asset Management 

Communication and Relations 

Finance 

Human Resources 

Internal Audit Kalimantan 

Information and Technology 

Legal 

Medical 

Quality Management 

Refinery Development Master Plan 

- 

- 

225 

20 

15 

20 

10 

20 

15 

10 

5 

- 

5 

- 

- 

5 

- 

- 

- 

- 

- 

- 

- 

Total 350 

                                      Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 
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3.2.4.2 The Refinery Operations  

The operation of the Pertamina RU V Balikpapan’s Phase I RDMP is planned to have feedstock and 

product streams as presented in Table 3.23. The feedstocks include Russian’s ESPO (Eastern 

Siberia-Pacific Ocean) and Azerbaijan’s AZERI crude oils. The products from this refinery will include, 

among others, gasoline, diesel fuel, excess naphtha, and sulfur.  

Table 3.23  Proposed Balikpapan refinery feedstocks and products. 

Item Unit Volume 

Feedstock 

ESPO 

Azeri 

 

barrel per day 

barrel per day 

 

216,000 

144,000 

Products   

Liquefied petroleum gas (LPG) barrel per day 13,000 

Gasoline barrel per day 119,000 

Diesel fuel barrel per day 160,000 

Aviation fuel (avtur) barrel per day 40,000 

Excess naphtha barrel per day 23,000 

Propylene  Ton per day 617 

Sulfur Ton per day 164 

Fuel oil/decant oil (used by Pertamina) barrel per day 7,500 

                            Source: Draft ANDAL - Pertamina RU V RDMP, January 2017.                          

Based on Figure3.29 the Phase I RDMP Project includes upgrading of the existing refinery’s 

processing units as follows: 

 The crude distillation unit (CDU IV) run at a capacity of 300 MBSD processing crude oils to 

LPG, light and heavy naphtha, kerosene, LGO, HGO, and atmospheric residue; 

 The vacuum distillation unit (HVU/VDU II) run at a capacity of 81 MBSD processing 

atmospheric residue to LVGO and HVGO;  

 HCU/HCC unit run at a capacity of 60 MBSD processing LVGO and HVGO to LPG, light and 

heavy naphtha, light and heavy kerosene, diesel fuel and UCO.   

The new processing units to be operated as part of the RDMP Phase I include: 

 Naphtha hydro treater II (NHT II) run at a capacity of 33 MBSD processing heavy naphtha to 

treated naphtha as a feedstock to the CCR platforming unit.  

 Platforming unit II unit run at a capacity of 33 MBSD. 

 Kerosene hydro treating (KHT) unit runt at a capacity 47 MBSD processing straight run Kero 

to treated Kero with a maximum sulfur content of 10 ppm. 

 Diesel hydro treating (DHT) unit run at a capacity 80 MBSD processing straight gas oil from 

the RDS, RFCC, CDU IV, CDU V, VDU II and VDU III to diesel fuel (EURO V quality). 

 Alkylation to produce seven products 

 Residual fuel catalytic cracking (RFCC) unit run at a capacity of 90 MBSD, and  

 GSH unit run at a capacity of 48 MBSD. 
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Figure 3.29 Refinery processing units of 360 MBSD capacity. 
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3.2.4.3 Fuel System 

The sources of energy used for the crude oil refining are fuel gas and fuel oil, and these are similar 

with those of the existing operations. The capacity of the fuel system will be operated at a capacity of 

282 million Kcal/hour.  

3.2.4.4 Effluent Water Treatment Plant 

The effluent water treatment plant (EWTP) for the RDMP project will utilize the same physical, 

chemical and biological processes.  The existing capacity of the EWTP at 420 m3/hour is considered 

adequate to anticipate the increased volume of wastewater that will be generated from the processing 

of 360 MBSD of crude oil. Table 3.24 presents the characteristics of: effluent discharged from the 

Sour Water Stripper Units #167 (RFCC) and #67 (non-RFCC); CDU IV and V desalter unit; treated 

caustic from Spent Caustic Treater; API Process Waste Unit; Regeneration Waste, CIP UF Waste, 

CEB SWRO; and laboratory waste; and sanitary sewage.  

Figure 3.30 shows the treatment processes applied in the EWTP. 
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Table 3.24  Wastewater characteristics generated by the refinery. 

Parameter Unit 

SWS #167 

Treated 

Water 

(RFCC) 

SWS #67 

Treated 

Water (non-

RFCC) 

CDU IV & V 

Desalter 

Effluent 

Treated Caustic 

from Spent 

Caustic Treater 

API Process  

Waste Unit 

Regeneration 

Waste, CIP UF 

Waste, CEB 

SWRO 

Laboratory 

Waste 

Sanitary 

Sewage 

Flow m3/hour 77 23 40 2 110 65 2 3 

Hydrogen sulfide ppm 50 10 20 - < 1 - - - 

Ammonia  ppm 100 25 250 - < 2 - - - 

Phenol ppm 450 145 70 - < 0.5 - - - 

COD ppm 3,700 2,000 2,000 2,000 0 - 200 200 200 600 

BOD ppm 2,500 1,400 1,400 1,400 0 - 100 108 100 400 

pH  6 - 9 6 - 9 6 - 9 6 - 9 6 - 9 7 - 8 5 - 10 5 - 8 

Oil content ppm 60 60 1,000 - 0 - 75 - - 30 

TSS ppm 300 300 5,000 – 10,000 - < 100 6 - 200 

TDS ppm 1,000 1,000 6,000 - < 100 > 36,000 - - 

Source: Draft ANDAL - Pertamina RU V RDMP, January 2017.                          
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Figure 3.30 Wastewater treatment processes of RDMP Project.  
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3.2.4.5 Jetty Operation 

Ten jetties as currently owned and operated by Pertamina RU V Balikpapan – refinery site will 

continue to be in operation for the RDMP Project for loading fuel products and other materials.   

3.2.4.6 Office, Workshop, and Warehouse  

Upgraded offices and new workshops and warehouses as constructed for the RDMP Project will be 

commissioned for operation.  

3.2.4.7 Laboratories 

The existing and upgraded laboratories for analyzing the crude oils, intermediate and final products 

will be in operation.   

3.2.4.8 Lawe-Lawe Terminal and Pipeline Systems 

The existing and newly constructed single-point mooring (SPM) will handle oil tankers of 150,000 

DWT at 8 to 10 calls per month, whereas the 320,000 DWT tankers at 7 to 8 calls per month. Based 

on these calls, the total volume of crude oils unloaded form the 150,00 DWT tankers will be up to 10 

million barrels per month and that from the 320,000 DWT tankers will be up to 16 million barrels per 

month, or in total will be 26 million barrels per month are handled by the SPM in Makassar Strait.  

From the tankers, the crude oils are transferred to the SPM and then to the offshore, using 10 km and 

15 km pipelines in Makassar strait and subsequently, from Tanjung Jumlai to Lawe-Lawe Terminals 

(for storage) using 7 km onshore pipeline (two lines) as illustrated in Figure 3.31. From Lawe-Lawe 

Terminal, the crude oils are transferred to the Pertamina RU V Balikpapan using 16 km onshore 

pipeline and 4.5 km offshore pipeline.  
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Figure 3.31 Crude oils transfer from tankers to Lawe-Lawe Terminal. 
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3.2.4.9 Waste Management 

The operation of the Pertamina RU V Balikpapan post the RDMP project will generate increased 

volume of hazardous and non-hazardous waste streams from the refinery processing units, 

supporting facilities and infrastructure. These wastes are present in the form of liquid, gas, solid and 

slurry and their corresponding management measures are presented in Table 3.25.  

Table 3.25  Waste streams from refinery operations. 

Process Unit  Waste Streams (Volume) Management Measures 

CDU-IV (Revamping) Off-gas 

Flue gas 

Sour water 

Oily water/brine 

Sludge 

Sat Gas Con 

Released to atmosphere 

Treated at sour water stripper unit 

Treated at effluent treatment plant 

Handed over to third party 

HVU-II (Revamping) Off-gas  

Flue gas 

Sour water  

Vacuum slop oil  

Sat Gas Con 

Released to atmosphere 

Treated at sour water stripper unit 

Treated at heavy slop system 

HCC (Revamping) Sour water 

Off-gas 

Spent catalyst 

Treated at sour water stripper unit  

Released to atmosphere 

Handed over to third party 

RFCC Flue gas scrubber and heater  

HP purge (NNF) 

Sour water 

Water effluent scrubber  

Spent catalyst 

Filter cake discharge  

Released to atmosphere 

Released to atmosphere 

Treated at sour water stripper unit 

Treated at effluent treatment plant 

Handed over to third party 

Handed over to third party 

RFCC NHT Vessel blanketing 

Sweet off-gas  

Stabilizer sour gas  

Sour water 

Spent catalyst 

Gas flared  

Sat Gas Con 

RFCC 

Treated at sour water stripper unit 

Handed over to third party 

DHT Off-gas 

Flue gas (manufacture) 

HP purge (NNF) 

Sour water 

Effluent from feed filter backwash 

(DED) 

Wild naphtha  

Spent catalyst 

Sat Gas Con 

Released to atmosphere 

Gas flared 

Treated at sour water stripper unit 

Treated at slop tank 

 

CDU 

Handed over to third party 

KHT Sour water 

Off-gas 

Spent catalyst 

Treated at sour water stripper unit 

Sat Gas Con 

Handed over to third party 

NHT Off-gas  

Flue gas from heater 

Sat Gas Con 

Released to atmosphere 
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Process Unit  Waste Streams (Volume) Management Measures 

HP purge (NNF) 

Vessel blanketing (intermittent) 

Sour water  

Spent catalyst 

Gas flared 

Gas flared 

Treated at sour water stripper unit 

Handed over to third party 

CCR Platforming Off-gas 

Flue gas from heater 

Flue gas from CCR regeneration 

HP purge 

Spent catalyst 

Spent absorbent 

Sat Gas Con 

Released to atmosphere 

Released to atmosphere 

HC flared 

Handed over to third party 

Handed over to third party 

Saturated Gas Con Sour water  Treated at sour water stripper unit 

Unsaturated LPG Treater Spent air 

Spent caustic 

Rich naphtha 

Acid flared 

Spent caustic treater 

Treated at slop tank 

PRU Off-gas NNF 

Sour water  

RFCC 

Sour water stripper unit 

Saturated LPG Treater Vent gas  

Spent Catalyst 

Gas flared 

Handed over to third party 

Alkylation & WSA SO2 outlet stack  

Acid mist as H2SO4  

Spent caustic  

Released to atmosphere 

Released to atmosphere 

Spent caustic treater 

Non RFCC SWS Treated water  

Sour gas  

Treated at effluent treatment plant 

Treated at sulphur plant 

HMU Tail gas 

Spent catalyst 

Treated at fuel gas system 

Handed over to third party 

Amine Regen Unit Sour water  

Sour gas  

Treated at sour water stripper unit 

Treated at sulphur plant 

RFCC SWS Treated water  

Sour gas  

Treated at effluent treatment plant 

Treated at sulphur plant 

Sulphur Plant Off-gas Acid gas flared 

Spent Caustic Treater Treated water  

Vent gas  

Treated at effluent treatment plant 

Treated at sulphur plant 

Steam 

Power Generation 

Return Condensate System 

Flue gas from boiler 

Continuous water blow down  

Intermittent blow down NNF 

Slurry sludge from flue gas scrubber  

Released to atmosphere 

Treated at effluent treatment plant 

Treated at effluent treatment plant 

Handed over to third party 

Cooling Water System Water drift loss  

Water vapor  

Released to atmosphere 

Released to atmosphere 

Instrument Air/Plant Air  

Nitrogen System 

O2 rich from Nitrogen system Released to atmosphere 
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Process Unit  Waste Streams (Volume) Management Measures 

Water Intake  

Desalination 

Demineralization, & 

Remineralization System 

Brine water  

Sea water return  

Mix-bed polishing regeneration waste 

Waste from cleaning in place  

Waste from chemical enhanced 

backwash  

Sludge  

Treated at effluent treatment plant 

Discharged to sea 

Treated at effluent treatment plant 

Treated at effluent treatment plant 

Treated at effluent treatment plant 

 

Treated at effluent treatment plant 

WWTP RDMP RU-V Treated water  

Sludge oil 

Discharged to sea 

Handed over to third party 

Lawe-Lawe Terminal and 

WWTP 

Treated effluent water 

Slop oil recovered from WWTP  

Dry sludge 

Discharge to sea  

Treated at slop tank 

Handed over to third party 

Source: Draft ANDAL - Pertamina RU V RDMP, January 2017. 

3.2.5 Post-Operation Phase/Decommissioning 

The Post-Operation Phase or Decommissioning will include the following key activities: 

 Employee retrenchment – A gradual retrenchment will be undertaken as the refinery and its 

supporting facilities and infrastructure enters the post-operation phase/decommissioning. The 

retrenchment will be undertaken based on the prevailing laws and regulations and honouring 

the terms and conditions of the employment contract. Following this, the employees will be 

demobilised from the project sites.  

 Decommissioning and demolition – The processing units of the refinery including its 

supporting facilities and infrastructure will be gradually decommissioned and demolished or 

handed over to other operations. Further, the tanks at Lawe-Lawe Terminal and it supporting 

facilities and infrastructure will be decommissioned and dismantled prior to hand over to other 

operations.  

These activities will require earthwork and other construction activities as well as involve 

heavy equipment similar to those required for the construction phase. The 

decommissioning/post-operation phase is expected to last about six months.   

 Asset transfer – This activity will be undertaken upon completion of the decommissioning/ 

post-operation phase is complete and based on agreement and authorisation from the 

government.  

3.3 PROJECT ALTERNATIVES 

The ‘do nothing’ is not an option for Pertamina RU V Balikpapan as imminent execution of the RDMP 

project for is imperative for Indonesia to significantly increase the reliability and productivity of its 

aging refinery while meeting the growing domestic consumption for fuel. 

It was informed by Pertamina that alternative technologies for the refinery processing units, 

particularly those generating less greenhouse gas emissions, have not been investigated to date. 
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4.0 PHYSICAL BASELINE CONDITIONS 

The physical and baseline conditions covering in this sections describes climate and meteorology, 

ambient air quality, noise, geology, topography, natural hazard, hydrology and surface water, 

hydrogeology and groundwater, bay and marine condition. 

4.1 CLIMATE AND METEOROLOGY 

4.1.1 Climate and Meteorology Condition around Balikpapan 
Area 

The climate data presented are the average of monthly data for the Project area based on climate 

data recorded at the Sepinggan Meteorological Station, Balikpapan City, East Kalimantan Province 

from 2005 to 2014. The climate data being available includes air temperature (°C), rainfall (mm), 

relative humidity (%) wind speed (m/s), and wind direction as presented in Table 4.1. 

Table 4.1 Average monthly climate conditions in Balikpapan City (2005-2014). 

Month 
Rainfall 

(mm) 

Rain Days 

(days) 

Air 

Temperature 

(°C) 

Relative 

Humidity (%) 

Wind Speed 

(knot) 
Wind Direction 

Jan 201 21 27.5 83 3 North 

Feb 268 19 27.0 85 3 North 

Mar 220 20 27.0 84 4 North 

Apr 245 22 27.2 83 3 North 

May 250 19 27.5 83 3 North West 

Jun 313 21 27.0 86 4 South West 

Jul 286 20 26.8 82 4 South 

Aug 173 20 27.0 80 5 West  

Sep 178 17 27.4 78 6 South 

Oct 184 13 27.6 77 6 South 

Nov 233 16 27.3 81 3 North West 

Dec 280 18 27.1 79 4 North 

Sources: Sepinggan Meteorological Station, BMKG (2005-2015). 

The atmospheric parameters recorded in Sepinggan Meteorological Station demonstrates that the 

climate type in the project location is categorized as very wet climate (climate type A based on 

Schmidt dan Fergusson climate classification method). 

The climate data indicates that the study area is located in a tropical climate with no distinct season. 

According to average monthly rainfall, the rainfall around the project study is relatively high and stable 

year around (with monthly rainfall is higher than 100mm) with the dry season is in April until October 

and wet season is in November until March. The average temperature in the study area is relatively 

stable year round, with the maximum temperature generally occurring in June. Relative humidity is 

also relatively stable year round. 
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In general, the wind data of Balikpapan recorded in Sepinggan Meteorological Station shows that the 

dominant wind direction is North to South with dominant wind speed varies from Figure 4.1. The wind 

class frequency distribution demonstrates that 72.5% of the wind speed in the vicinity of the project 

area varies between 2 and 3 m/s (Figure 4.2). 

Figure 4.1 Annual windrose from Sepinggan Meteorological Station (2001-2013). 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2 Annual wind class frequency distribution (2001-2013). 
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4.1.2 Climate and Meteorology Condition around Lawe-lawe Area 

Due to limited climate data available at Lawe-Lawe Village, Penajam Sub-district, Penajam Paser 

Utara District, the climate data in this ESIA report is collected from MM5 meteorological data. The 

MM5 (5th-generation Mesoscale Model) is a prognostic meteorology model developed by 

Pennsylvania State University and the U.S. National Center for Atmospheric Research (NCAR).   The 

model  is  a  limited-area,  non-hydrostatic,  terrain-following  sigma-coordinate  model  designed  to  

simulate  or  predict  mesoscale  and  regional-scale atmospheric circulation. 

The MM5 data covers atmospheric parameters such as wind direction, wind speed, air temperature, 

air pressure, precipitation rate and relative humidity. The MM5 data shows that the annual dominant 

wind direction over the last 5 years (2015-2011) was blown from South East to North West, while, 

during dry season, the wind direction was blown from South East to the North West and in Wet 

season (October-March), the wind was dominantly blown from North East to South West. Dominant 

wind speed through last 5 years at Penajam Meteorological Station ranged from 4 m/s to 9 m/s.  

Figure 4.3 shows annual windrose in Penajam District during 2011-2015, whilst Figure 4.4 shows 

seasonal windrose in Penajam District during the last 5 years (2011-2015). 

Figure 4.3 Annual windrose in Penajam Regency during 2011-2015. 
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Figure 4.4 Seasonal windrose in Penajam Regency during 2011-2015. 

Dry season (April-September) Wet season (October-March) 

 

MM5 meteorological data demonstrates that air temperature in Penajam District is ranged from 

21.9°C to 31.8°C with mean air temperature of 26.6°C, whilst relative humidity around the project area 

varies between 48% and 99%. Air pressure around the project area ranges between 1,002 mbar and 

1,014 mbar with mean surface pressure of 1,007 mbar. Figure 4.5 until Figure 4.7 shows fluctuation 

of mean air temperature, relative humidity (RH) and air pressure. 

Figure 4.5 Mean temperature in Penajam Regency during 2011-2015. 
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Figure 4.6 Mean relative humidity in Penajam Regency during 2011-2015. 

 

 

 

 

 

 

 

 

 

 

Figure 4.7 Mean surface pressure in Penajam Regency during 2011-2015. 

 

 

 

 

 

 

 

 

 

 

4.2 GREENHOUSE GAS (GHG) 

During operation phase of Pertamina RU V, GHG inventory already conducted since 2012 by 

calculating GHG emissions from four sources as mentioned above. They reported their GHG 

calculation to Ministry of Energy and Mineral Resources. GHG calculation record is presented a 

During operation phase, GHG emission source during processing unit & support facility operation in 

Balikpapan refinery consists of six boilers, three crude distillation units, three high vacuum units, two 

hydrocracking unibon units, two hydrogen plan units, two platforming unit, two nephta hydrotreater 

units and two gensets as well as three flares. Historical data of GHG emission generated during 

existing operation phase in 2012-2016 is presented at Table 4.2.  
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Table 4.2 Historical data of GHG emission. 

Parameter 2012 2013 2014 2015 2016 units 

a. Generated emission  

Total GHG 
emission 

2,323,324.18 2,263,935.20 244,557.36 2,406,010.76 1,296,644.71 Ton CO2-e 

Total 
conventional 
emission 

15,982.96 7,165.99 5,053.89 5,379.95 3,802.10 Ton 

b. Production process  

Total GHG 
emission 

2,312,293.72 2,243,506.76 2,401,420.02 2,384,941.91 1,275,216.70 Ton CO2-e 

Total 
conventional 
emission 

15,964.13 7,148.09 5,041.91 6,549.03 3,784.10 Ton 

c. Supporting facilities 

Total GHG 
emission 

11,030.46 20,428.44 44,151.34 21,068.85 11,696.90 Ton CO2-e 

Total 
conventional 
emission 

18.82 17.89 11.97 18.01 10.33 Ton 

Reducing GHG 
emission 

367,285.00 330,090.57 307,517.49 353,335.87 189,450.26 Ton CO2-e 

d. Ratio between emission reduction with generated emission 

GHG emission 0.16 0.15 0.13 0.15 0.15 - 

Source: Pertamina RU V,  2016. 

Table 4.2 demonstrates that during year-to-year, Pertamina RU V could reduce GHG emission with 

average reduction ratio of 14.8% with the highest emission reduction was on 2012. Average GHG 

emission from 2012 to 2016 was 3,852,045.46 ton CO2 equivalent. 

4.3 AMBIENT AIR QUALITY 

Based on the existing environmental management and monitoring plans (RKL-RPL document), 

Pertamina RU V Balikpapan has been under taking ambient air quality management and semi-annual 

monitoring programs in Balikpapan City area (10 sampling points), and Lawe-Lawe Terminal area (2 

sampling points). These monitoring locations are as follows: 

 In front of HSE Office (AQ-1); 

 South tank area (AQ-2); 

 104 street (AQ-3); 

 Pertamina RU V office (AQ-4); 

 The main office (AQ-5); 

 In front of Pertamina public facilities (AQ-6); 

 Karang Jawa Village (AQ-7); 
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 Persiba Stadium (AQ-8); 

 Karang Anyar Village (AQ-9); 

 Dahor Street (AQ-10); 

 In front of MW Lawe-Lawe Terminal office (AQ-11); and 

 Lawe-Lawe Tank (AQ-12). 

Based on the monitoring results from the 2nd Semester 2015 and the first semester 2016, the ambient 

air quality met the national standard (i.e. below the threshold values) stipulated in the Government 

Regulation No. 41/1999 concerning Air Pollution Control. However, these ambient air quality 

monitoring results, when compared to the WHO Ambient Air Guidelines (2005), are higher for SO2 

and PM2.5 parameters in all monitoring locations. 

Table 4.3 Ambient air quality for the 2nd semester of 2015 and 1st semester of 2016. 

Parameter 
SO2 NO2 CO O3 HC TSP Pb PM10 PM2.5 

(μg/Nm3) 

Guidelines 
National1 365 150 30,000 235 160 230 2 150 65 

International2 20 200 - 100 - - - 50 25 

Sites Period 
         

AQ-1 

2nd Semester 
2015 

121 35 3800 <20 100 140 0.2 40 32 

AQ-2 165 57 4778 <20 63 133 0.1 53 43 

AQ-3 178 27 4561 <20 158 158 0.0 34 29 

AQ -4 166 17 4217 <20 122 92 0.0 27 23 

AQ -5 121 21 3757 <20 109 109 0.0 29 18 

AQ -6 92 46 3907 <20 74 74 0.1 36 31 

AQ -7 71 13 4747 <20 75 75 0.1 29 23 

AQ -8 113 45 3775 <20 68 88 0.1 49 44 

AQ -9 120 38 4470 <20 73 133 0.1 38 34 

AQ -10 84 23 4555 <20 83 123 0.0 43 33 

AQ -11 65 <10 3837 <20 81 141 0.0 36 30 

AQ -12 78 <10 3537 <20 69 149 0.0 33 28 

AQ -1 

RKL-RPL 
Implementation 

Report 1st 
semester 2016 

53 18 5143 <20 134 20 0.0 13 3 

AQ-2 50 106 2075 31 130 31 0.0 28 24 

AQ-3 59 34 2053 25 132 32 0.0 31 26 

AQ-4 54 37 2765 <20 112 23 0.0 22 16 

AQ -5 53 15 5029 22 151 24 0.0 21 21 

AQ -6 51 41 5022 25 87 29 0.0 26 12 

AQ -7 55 92 5024 30 76 33 0.2 29 17 

AQ -8 59 107 5127 <20  122 45 0.2 41 33 

AQ -9 49 70 5016 44 79 35 0.0 26 24 

AQ -10 59 70 3180 3 132 30 0.0 26 14 
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Parameter 
SO2 NO2 CO O3 HC TSP Pb PM10 PM2.5 

(μg/Nm3) 

Guidelines 
National1 365 150 30,000 235 160 230 2 150 65 

International2 20 200 - 100 - - - 50 25 

Sites Period 
         

AQ -11 58 <10  548 <20 85 21 0.0 16 10 

AQ -12 20 17 703 <20 138 16 0.0 14 10 

Minimum 20 13 548 3 63 16 0.0 13 3 

Maximum 178 107 5143 44 158 158 0.2 53 44 

Source:  Pertamina RU V RKL-RPL Implementation report (2015 – 2016). 

Note: 1). Government Regulation No 41 regarding Air Pollution Control, 1999.  

2). WHO Ambient Air Guidelines, 2005.  

 

Prior to meet air quality assessment, PT Hatfield Indonesia liaised with PT Sucofindo Indonesia as  

accredited laboratory conducted grab sampling under IFC requirement (2007) at 14 sampling points 

located at  AQN-1 (Blue Sky Hotel), AQN-2 (Security Post at Gate 1), AQN-3 (Persiba area), AQN-4 

(Wain River), AQN-5 (Pertamina RU V main office), AQN-6 (UP Office at Gate 4), AQN-7 (Kampung 

atas air), AQN-8 (Gunung Teknik), AQN-9 (Area between Total EP office and SNW), AQN-10 

(Workshop area), AQN-11 (An-Nur Mosque in Lawe – Lawe Village), AQN-12 (OM Lawe - Lawe 

office), AQN-13 (OBM Area) and AQN-14 (R 7 tank located on 117 street Simpang 100). Table 4.4 

shows analytical results of ambient air quality. 

Table 4.4 Ambient air quality analysis in 2016. 

Parameter 
SO2 NO2 CO O3 HC TSP Pb PM10 PM2.5 

(μg/Nm3) 

Guidelines 
National1 365 150 30,000 235 160 230 2 150 65 

International2 20 200 - 100 - - - 50 25 

Sites Result 

AQN-1 Blue Sky Hotel < 26 < 10 1489 < 8 < 5 94 < 0.1 58 23 

AQN-2 Security Post at Gate 1  < 26 < 10 447 11 < 5 79 < 0.1 47 20 

AQN-3 Persiba area < 26 < 10 584 < 8 < 5 65 < 0.1 37 18 

AQN-4 Wain River < 26 < 10 481 < 8 < 5 64 < 0.1 39 19 

AQN-5 Pertamina RU V main office < 26 11 710 < 8 < 5 77 < 0.1 42 17 

AQN-6 UP Office at Gate 4 < 26 13 733 < 8 < 5 81 < 0.1 51 19 

AQN-7 Kampung Atas air  < 26 < 10 424 < 8 < 5 76 < 0.1 38 15 

AQN-8 
Gunung Teknik (in front of 
AD)  

< 26 < 10 458 < 8 < 5 70 < 0.1 41 12 

AQN-9 
Area between Total EP office 
and SNW  

< 26 < 10 813 12 < 5 82 < 0.1 49 25 

AQN-10 Workshop area  < 26 < 10 527 18 < 5 86 < 0.1 48 21 

AQN-11 
An-Nur Mosque in Lawe-
Lawe Village 

< 26 < 10 698 14 < 5 77 < 0.1 39 13 

AQN-12 OM Lawe-Lawe office  < 26 < 10 1,271 17 < 5 74 < 0.1 45 26 
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Parameter 
SO2 NO2 CO O3 HC TSP Pb PM10 PM2.5 

(μg/Nm3) 

Guidelines 
National1 365 150 30,000 235 160 230 2 150 65 

International2 20 200 - 100 - - - 50 25 

Sites Result 

AQN-13 OBM Area < 26 < 10 927 < 8 < 5 69 < 0.1 43 24 

AQN-14 
R 7 tank located on 117 
street Simpang 100 

< 26 < 10 1019 < 8 < 5 72 < 0.1 34 25 

Minimum < 26 <10 424 11 0 64 0 34 12 

Maximum < 26 13 1,489 18 0 94 0 58 26 

Source:  Analysis of PT Sucofindo Laboratory, 2016. 

The data presented in Table 4.4 indicate that all ambient air quality parameters at all sampling points 

meet the standard stipulated in the Government Regulation. No. 41 year 1999 concerning Air 

Pollution Control. Table 4.4 shows that concentration of SO2 and PM2.5 parameters in ambient air 

tends to decline significantly compared to monitoring reports. However, since the detection limit of 

SO2 is higher than SO2 standard in accordance with the WHO EHS Guideline, the SO2 concentration 

at all sampling points are slightly higher than the international standard for ambient air quality. 

Furthermore, the PM10 concentration at AQN-1 (Blue Sky Hotel) is slightly higher than international 

standard as well. 

4.4 AMBIENT NOISE  

4.4.1 Ambient Noise around Balikpapan Refinery Area  

Basically, Pertamina RU V has conducted semi-annual monitoring of noise levels for compliance with 

their RKL-RPL monitoring requirements. During monitoring period of 3rd quarter of 2015, noise 

measurements in N-1, N-2 and N-3 exceed the national standards (Ministry of Environment Decree 

No. 48/1996) and have exceeded the WHO noise standard (1999) based on IFC EHS Guideline 

(2007), which specify different thresholds during the day and night. The noise monitoring in 3rd quarter 

of 2015 is presented in Figure 4.8. However, noise measurement in N-4 exceed the nighttime noise 

level but met the day noise level based on WHO noise standard and national regulation.   
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Figure 4.8   Noise monitoring in 3rd quarter of 2015 in Balikpapan Refinery. 

 

Note:  N-1 is Security post Gate 3, N-2 is Sepaku Street, N-3 is Panorama street and N-4 is Pertamina residence on Lawi-Lawi 
street. 

Align with World Bank EHS Standard concerning noise standard (2007), the project undertook 

ambient noise sampling in October 2016 by measuring ambient noise in 48 hours continuously at MA 

1 office, 104/405 street (N-5) and Gunung Sepuluh Area (N-6). The noise sampling result is presented 

in Figure 4.9. 

Figure 4.9   Noise sampling in Balikpapan Refinery. 
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Figure 4.9 demonstrates that generally, noise levels at N-5 exceeded the national standard and WHO 

noise standard (1999) based on IFC EHS Guideline (2007). However, noise level in N-6 met the 

national regulation based on Ministry of Environment Decree No. 48/1996 concerning Noise Level 

Standard for settlement area. 

4.4.2 Ambient Noise around Lawe-Lawe Terminal 

Likewise Balikpapan Refinery, in Lawe-Lawe Terminal, Pertamina RU V has conducted semi-annual 

monitoring of noise levels for compliance with their RKL-RPL monitoring requirements. During 

monitoring period of 3rd quarter of 2015, noise measurements were undertaken at 2 sampling points 

such as Tank Area D Lawe-Lawe (N-7) and TBL office Lawe-Lawe (N-8). The noise monitoring data 

shows that noise level at N-8 exceed the national standards (Ministry of Environment Decree No. 

48/1996) and have exceeded the WHO noise standard (1999) based on IFC EHS Guideline (2007), 

which specify different thresholds during the day and night. However, noise level in N-7 only exceed 

the nighttime noise level based on WHO noise standard but comply with daytime noise standard as 

well as national regulation. The noise monitoring in 3rd quarter of 2015 is presented in Figure 4.10. 

Figure 4.10 Noise monitoring in 3rd quarter of 2015 in Lawe-Lawe Terminal. 

 

Prior to noise impact assessment, the project undertook noise sampling at Tank D Area (N9) and 

Tank 101 D Area (N10) by measuring 48 hours continuously in October 2016. The noise 

measurement result is presented in Figure 4.11.  This demonstrates that generally, all measurements 

met national regulation and daytime noise level based on WHO noise standard. However, the ambient 

noise level in Tank 101 D Area still exceed the nighttime noise level. 
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Figure 4.11 Noise sampling in Lawe-Lawe Terminal. 

 

4.5 GEOLOGY  

4.5.1 Physiography 

The physiography of Balikpapan is undulating hilly, alluvial plain and coastal areas. The undulating 

area covers middle part, extended to Southeast-Northeast with elevation ranges between 20m - 100m 

and around 10° slope. The morphology of alluvial plain and coastal areas covers coast area up to 

eastern shore with flat topography. 

4.5.2 Stratigraphy 

Geological study area formed by rocks up to the tertiary age-old rocks of Pliocene. The oldest rocks 

early-middle Miocene formations included into Bebuluh. This is then covered by rock formations which 

are included in harmony by rock formations are included into Balikpapan formation (Mid Miocene). At 

the beginning of the Pliocene rock formations is covered by rock formations included into 

Kampungbaru. Here is the characteristic feature of each formation contained in the planned area 

activities. 

1. Bebuluh formation (Tmpb) 

This composes of limestone, reefs with inserting of sandy limestones and shales with aged of 

Miocene early - middle. Colored gray, solid containing large foraminifera, and medium grained. 

The local limestone crystalize and irregular. Brownish gray flake, sandstone interspersed with 

subtle dark gray-black. 

2. Balikpapan formation (Tmbp) 

This formation consists of punctuated with sandstones and clays, inserting of silts, shales, 

limestones flake and coal. White to yellow brass quartz sandstones with the thick of 1-3m, 

inserted coal layer of 5-10 cm. Structured brown sandstones with thick sediment layer of 20-40 
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cm, containing small foraminifera and inserted by small layer of carbon. Blackish gray clay, the 

local containing remaining plant, iron oxide that fills the cracks, the local contains calcareous 

sandstones. Thin layered calcareous silt, flakes layered thin brownish sandy limestones, 

containing great foraminifera, molluscs, showing its age of upper middle Miocene. 

3. Kampungbaru formation (Tpkb) 

This formation consists of quartz sandstone with inserts clay, shale, silt and lignite, generally soft 

and easily crushed. White quartz sandstones, local reddish or yellowish, not layered. Claystone, 

gray-black, containing plant remains, pieces of coal, coral, silt, flake, laminate. Lignite, with the 

thickness of 1-2 m. This formation override local aligned and not aligned to Balikpapan formation. 

4. Aluvium (Qa) 

This consists of gravel, sand, and silt deposited in the river environment, wetlands, deltas and 

beaches. 

4.5.3 Geological Structure 

The geology structural setting of East Kalimantan is generally influenced by regional tectonic 

development involving interaction among Philippines Ocean plate, Indo-Australian plate and Eurasian 

plate that is occurred since cretaceous age to form oceanic basins and micro continents. Those are 

limited by subduction zone, inter-plates movement away, and major faulting.  

Based on the pattern of development of the geological structure, the area planned activities including 

into areas that have undergone a process of folding, while the process of fracture was not found. The 

folds formed have two types, namely the fold syncline and anticline. Both types of these folds are 

generally formed symmetrical folds with a slope of ramps relatively rock layer, which is between 100 

and 150. This condition tends to produce fairly stable rock conditions against avalanches. 

The geological structure that develops around the plan areas of activities, in general strongly 

influenced by the style of tectonics that have occurred since the pre Tertier, resulting crease pattern 

trending Northeast - Southwest. The locations affected patterns of folds are anticlines such as refinery 

in Balipapan and Lawe-Lawe Terminal. This anticline folds extending from Balikpapan to pass Lawe-

Lawe, and folding Balikpapan and Kampungbaru formation. 

Based on the geological map sheet of Balikpapan, some structural folds located in the location of the 

planned activities are as follows: 

 Balikpapan refinery, located in Balikpapan formation with type folds anticline, the axis 

direction almost   northeast - southwest. 

 Lawe-Lawe Terminal, are in the formation Kampungbaru, with the kind of folds anticline, the 

same kind of fold that folds Balikpapan Formation. Axis direction is almost northeast – 

southeast. 

 The pipeline connecting Balikpapan Refinery with the Lawe-Lawe Terminal, located between 

the folds of the folded anticline and syncline which folds Balikpapan and Kampungbaru 

formations. 
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Based on the relatively gentle slope of the folds and the absence of fault structures that cut this 

region, then the region is relatively stable to the possibility of avalanches due to the influence of 

geological structure. 

The main structures in the form of anticline which have direction southwest – northeast characterized 

by asymmetric anticline separated by the width cycline. The Geological formation of East Kalimantan 

consists of Miocene Up and Alluvial Undak Terumbu Koral. The type of existing rock consists of 

surface sediment and sedimentary and volcanic rocks. Surface sediment deposition in the form of 

alluvium, consisting of 'Kerik, sand, clay and mud. While the types of sedimentary rocks and 

volcanoes, consists of three rock formations are formations Pulau Balang, Balikpapan Formation and 

Formation Kampung West considering most of the land in East Kalimantan manifold red-yellow 

podzolic and quartz sand and coarse texture and bonding rock weak, which is due to the land type of 

rock formed from relatively young age. The soil properties are highly erodible and saturated with 

water. The formation of soil types are determined by several factors parent rock, topography, age, 

climate and vegetation biology as well as the influence of other factors, so the more experience the 

process continuous.                                                                                                                                                                                                                                                                                                                   

 



Source:
- Administration from BPS, Year 2010
- Terminal Lawe-lawe and Balikpapan RU V from Pertamina (Drawing No. 
  20070-203-PI-F000-J1001 and Drawing date 10-05-2016)
- Geology from Geological Research and Development Center (GRDC),
  sheet Balikpapan 1814, 1914 scale 1:250.000
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4.5.4 Morphology 

Location plan of activities, lies in a region with undulating landscapes shape up ramps. Based on the 

topographic survey conducted in the area of pipeline and Lawe-Lawe Terminal (existing) and 

development plan. Topography in the survey area consists of a hilly area with a maximum height of 

46.3 m and valley areas with a maximum depth of 0.598 m. 

Forms landscape study areas, generally controlled by the structural pattern of folds, anticline and 

syncline, and the level of the existing rock hardness. The rocks in this area have a level of weathering 

capabilities are different, there are resistant to weathering and erosion like, limestone, quartz 

sandstones and coal (bitumina), but there are also more prone to erosion as claystone, shale and 

lignite. Due to its physical properties resistance to weathering different and supported by the presence 

of geological structures such as folds and faults, it produces morphological forms undulating ramps. 

4.6 TOPOGRAPHY 

4.6.1 Balikpapan Refinery Area  

The location of Balikpapan City varies according to the elevation: 51.66 % of the total area with 

elevation of 20m - 100m; 34.17% of the total area with elevation of 10m - 20m above sea water level 

and 13% of the total area with elevation of 0m - 10m above sea water level.  

Based on the topographic and slope, features in Balikpapan city area and its surroundings is 

classified as plains morphology which encompass most of the area, ie about 44% of the total area 

(22,181.19 ha). The slope ranges between 0% and 2%. The area with the slope more than 15% 

encompass 16,855.31 ha or about 33% of the total area. In general, the morphology of Balikpapan 

city is hilly area. 

Based on topography survey that was conducted on2016 by LAPI ITB, it is found that the Balikpapan 

Refinery and project area is located in hilly area with maximum elevation of 63.39m above sea water 

level. 

The topography map of Balikpapan City and the project site in Balikpapan is presented in  

Figure 4.13.    

4.6.2 Lawe-Lawe Terminal  

The topography of North Penajam Paser regency varies between 0 – 500m above sea water level. 

The area is predominantly hilly areas. The plain area is located in the Western of North Penajam 

Paser region.  

In this study, the topography survey has been conducted along the onshore pipeline corridor from 

Penajam to Lawe-Lawe and Lawe-Lawe Terminal vicinity (existing and the plan). The topography of 

the survey area consists of hilly areas with maximum level of 46.3m and valley area with -0.598 m 

from sea water level. 

The slope of the project site at Jumlai promontory is 0 – 2% towards the Lawe-Lawe Terminal area 

and the slope of the proposed development at Lawe-Lawe sub district varies between 2 – 15%. 

The topography map of project site vicinity in North Penajam Paser is presented in Figure 4.14 below. 
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4.7 NATURAL HAZARDS 

Major natural hazards which may have potential impacts to the Project were assessed based on 

secondary data that were available and the results presented in this section. The major natural 

hazards include seismic (earthquake) and extreme climatic events (rainfall). For the purposes of this 

ESIA, the focus of the natural hazard assessment was on potential impacts to the environment and 

public safety. 

4.7.1 Study Area  

The study area for natural hazards is dependent on the particular risk being assessed. The area of 

focus is the immediate vicinity of the Project sites in Balikpapan City and Penajam Paser Utara 

Regency. However, data from a much wider area (national scale) was used to assess natural risks 

associated with seismic events. 

4.7.2 Earthquakes 

4.7.2.1 Tectonic Earthquakes 

Based on Putra et al., 2012, the Indonesian archipelago is located at the boundary of three major 

tectonic plates, the Indo-Australian, Pacific and Eurasian plates, stretching from Sumatra Island in the 

west to Papua in the east (refer Figure 4.15). Indonesia is at the collision point of these three custal 

plates. The high subduction-related seismicity in this region means that tsunami and other earthquake 

hazards are also high. Indonesia has approximately 17,000 islands with a total land area of 1.92 x 106 

km2 and sea area of 3.26 106 km2. Indonesia has experienced a large number of earthquakes in the 

past. According to recorded events, the number of earthquakes with a magnitude greater than 4.0 

during 1779 to 2010 exceeds 48,000 (refer Figure 4.16).   

Figure 4.15 Tectonic and plate boundaries – arrows indicate the direction of plate 
motion. 

 

Source: Putra et al., 2012. 
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Figure 4.16 The seismicity map of Indonesia Region, magnitude scale > 5 for the 
Period 1900 – 2009. 

 

Source: Indonesia Seismic Hazard Map Report, Ministry of Public Works, 2010. 

The Ministry of Public Works developed a study in 2010 for producing a revised Seismic Hazard map 

for Indonesia that provides the basis for infrastructure design and planning. The Seismic Hazard map 

is presented based on the peak ground acceleration (PGA) values as result of the modeling studies 

that were undertaken. The PGA is equal to the maximum ground acceleration that occur during 

earthquake shaking at a location or how hard the earth shakes at a given geographic point. The PGA 

is the most commonly used type of ground acceleration in engineering applications. In an earthquake, 

damage to buildings and infrastructure is related more closely to ground motion, of which PGA is a 

measure, rather than the magnitude of the earthquake itself.  
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Figure 4.17 Seismic hazard map for Indonesia for 10% 50 years with 5% damping 
(PGA Values).  

 

The impact assessment refers to the estimation of future seismicity activities that is based on 

earthquake sources that have potential to produce damaging ground motions at the Project site. 

These sources include active faults and subductions, which are identified through various means such 

as geological evidence and observation of past earthquake locations.   

Based on the Seismic Hazard Map presented above, the PGA value at the Project site (Balikpapan 

and Penajam Paser Utara) is around 0.05 to 0.1 g. The United States Geological Survey developed 

an interpretation of potential damage based on PGA values as below: 

Table 4.5 Potential damage based on PGA values. 

Peak Ground Acceleration (g) Potential Damage 

< 0.0017 None 

0.0017 - 0.014 None 

0.014 - 0.039 None 

0.039 - 0.092 Very light 

0.092 - 0.18 Light 

0.18 - 0.34 Moderate 

0.34 - 0.65 Moderate to heavy 

0.65 - 1.24 Heavy 

> 1.24 Very heavy 

 

As such, based on the above interpretation, the potential damage of 0.05 – 0.1 g PGA at the Project 

site is considered to be very light to light. Based on a 10% likelihood for 50 years, there is potential for 

light damage to the refinery and ancillary facilities as result of tectonic earthquake occurrences in the 

region. The construction of new infrastructure for the Project should refer to the National Indonesian 

https://en.wikipedia.org/wiki/United_States_Geological_Survey
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Standard, SNI 1726-2012 for Guidelines on the Design of Earthquake Resistance Building and Non-

Building Structures.  

4.7.2.2 Volcanic Earthquakes 

The distribution of active volcanoes in Indonesia is presented in the following Figure 4.18. Based on 

this figure, the risk of volcanic earthquakes occurring at the Project site is extremely low as there are 

no active volcanoes present on Kalimantan.  

Figure 4.18 Distribution of active volcanoes in Indonesia. 

 

4.8 SOIL  

In general, the type of soil found in East Kalimantan is as follows: 

 Alluvial - comprised from sand, clay and mud that forms in rivers and coastal environments. 

Alluvial soil type is available in at least enough nutrients useful for plants but most of this land 

is affected by the parent material elements making less fertile agricultural land. 

 Red Yellow Podzolic - texture condition of this type of soil is clay, not good and easily 

soluble porosity along the water. 

 The Land of Sand - soil contains quartz sand, clay, flake and inserted with coal, colored 

brownish gray, good porosity, brittle and attrition rates are very high. 

The soil texture is the relative comparison of the three major categories of soil particles in a mass of 

soil particles of sand, silt and clay. Coarse delicate texture of the soil in an area of land classification. 

The soil texture can determine the water system in the form of the density of the soil infiltration, 

penetration and bonding capability / cementation by groundwater. If the soil texture us then ground it 

is very difficult to pass water and when the soil coarse texture will easily pass the water. 
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4.8.1 Balikpapan Refinery Area  

In general, the characteristic of soil in Balikpapan city area is eroded and saturated.  The type of soil 

found in the city of Balikpapan city and wider area within East Kalimantan Province are as follows: 

 Alluvial. It consists of sand, clay and silt that were formed in rivers and coastal environments. 

The alluvial encompasses approximately 5% area of the city of Balikpapan. This type of soil 

has low nutrients and less fertile for agriculture purpose;  

 Red Yellow Podzolic. This soil encompasses approximately 80% of the Balikpapan City 

area.  The soil characteristic is clay texture with low porosity level and easily soluble in water; 

and 

 Sandy Soil. This soil encompasses approximately 15% of the Balikpapan City area. The soil 

contains quartz sand, clay, shale and marl with coal intercalation. The characteristic is 

brownish gray, high porosity level, brittle and high erosion level. 

4.8.2 Lawe-Lawe Terminal and Penajam Area  

The Lawe-Lawe Terminal and Penajam area is located within Riko river watersheds. The soil type in 

the area is predominantly entisols and ultisols with high erosion level. The entisols type is found in 

Riko River valley and its creeks. 

PT Pertamina has conducted the soil investigation work in 2016 to obtain information for soil condition 

in Balikpapan Refinery of RU-V and along onshore pipeline corridor from Penajam to Lawe-Lawe.by 

site survey and desk top study as shown in Figure 4.19 and Figure 4.20. 

The soil investigation study is emphasized on Standard Penetration Test (SPT) in the study area. The 

purpose of the test is to provide an indication of the relative density of granular deposits, such as 

sands and gravels from which it is virtually unlikely to obtain undisturbed samples. The other 

information and/or source of data on soil is based on field survey and laboratory analysis including 

study literature on relevant references.  

The Geotechnical results are as follows: 

Onshore Terminal Area 

Based on the geotechnical investigations through drilling and cone penetration tests (CPT), the upper 

layer of the soil consists of sandy layer with silty materials, and middle layer consists of compacted 

sand and occasionally clay and silty materials. The hard layer of soil with N, SPT > 60 is found at a 

depth of 17.0-27.0 meters. The depth of groundwater is at depth of 5.50-13.50 m.  

Onshore Pipe Lines 

The results of the shallow drilling and CPT at the onshore pipeline alignment indicate that there is 

sandy and silty layers.  

Offshore Pipe Lines 

The soil conditions at SPM 300.000 DWT and PLEM 300.000 DWT consists of very soft sand at 

depths of 4 to 6 meters under the seabed. At a depth of 12-13.5 m the soil consists of soft to 

compacted sandy and silty layers, while the lowest layer of soil consist of silty clay material at a depth 

of more than 20 meters.  





ESIA – Pertamina RU V Balikpapan RDMP 4-25 Hatfield Indonesia 

Figure 4.20 Onshore pipeline corridor.  
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4.9 HYDROLOGY AND SURFACE WATER  

This chapter presents the baseline condition of the hydrology and surface water quality based on 

desk top study from the ANDAL Terms of Reference of RDMP V Balikpapan and other relevant 

literatures including the AMDAL study of Lawe-Lawe Terminal, the Report of Environmental Condition 

(SLHD) in Balikpapan, Local Government of Balikpapan City, East Kalimantan Province, December 

2014; The Spatial Planning of Balikpapan City, 2012 – 2032; and The Mid-term Spatial Planning of 

Penajam Paser Utara 2013 -2018.  

4.9.1 Balikpapan Refinery Area 

Balikpapan city is mainly located in coastal area and 15% of the area is a flat area. The vegetation in 

the Balikpapan city is predominantly mangrove with area of about 2,422.83 ha, coral reef with area of 

about 28.49 ha, and sea grass with area of about 0.04 ha. The Balikpapan refinery area in Balikpapan 

city is also located within preserved forest area namely Sungai Wain’s preserved forest (8,074 ha) 

and Manggar DAS’ preserved forest (4,999 ha). 

The Wain River is one of water source in the Balikpapan Refinery Area to supply water for the 

operation of the refinery and domestic demand.  

Based on soil map in the Spatial Planning of Balikpapan 2012 – 2032, the soil distribution and its 

characteristic which influence the erosion rate of watercourse is identified as follows: about 60% of 

the total area has effective depth more than 90 cm with fine textures, light level of erosion, averagely 

never inundated; 30% of the area is covered by soil with 30 – 60cm effective depth, fine textures, light 

erosion level, never inundated;  6% of the area is covered by soil with 90cm effective depth, moderate 

textures, no erosion but periodically inundated; and the rest (4%) is covered by soil with 90 cm 

effective depth, fine textures, light erosion level and never inundated.  

4.9.2 Lawe-Lawe Terminal  

The hydrological condition in North Penajam Paser is influenced by eleven watersheds (DAS) which 

the largest watersheds include Babulu DAS, Labangka DAS, Sesulu DAS, Tunan DAS, Riko DAS and 

Sepaku DAS. The area of Terminal in North Penajam Paser is located adjacent to Lawe-Lawe river 

and its tributary namely Sesumpu Creek and other creeks where are located within Riko DAS. Those 

rivers are empties into Balikpapan Bay. The area of Riko river’s watersheds and Riko river’s 

watershed is about 64,762 ha and 9,031 ha respectively. The flow pattern of Riko River’s watersheds 

is dendritic pattern and perennial pattern which the downstream flow is influenced by tidal of 

Balikpapan Bay. The hydrological map of Balik papan City and Penajam Paser Utara Regency is 

shown in Figure 4 =21 and Figure 4-22  

Based on the study of erosion and sedimentation at Balikpapan Bay, East Kalimantan funded by 

CRMP as part of Natural Resources Management Program USAID-BAPPENAS and USAID-

CRC/URI, Coastal Resources Management Program (CRMP) in 2001, the suspended sediment 

(TSS) at Rico River estuary is 273 mg/l. Based on the Ministry of Environmental Regulation No. 51 

Year 2004 regarding Seawater Quality for Fisheries, it significantly exceeds the threshold limit (80 

mg/l).  Therefore, the quality of Rico River’s estuary is poor condition. 



Source:
- Administration from BPS, Year 2010
- Balikpapan RU V from Pertamina ( Drawing date 10-05-2016)
- Watershed from Spatial Plan Map of Balikpapan City (2005-2015)

G:\Project\Active_Projects\PER7967-BG\Layout\Watershed.mxd

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT
PERTAMINA BALIKPAPAN RU V UPGRADE

Watershed

CLIENT

Project Number:PER7967

Checked:AJ
Drawn:IA

Size: A3

Version: 01

Approved:EW

Scale:

Index

3/6/2017Date:

Coordinate System: GCS WGS 1984
Datum: WGS 1984
Units: Degree

: Mapped area

")
")

Hutan Produksi
Muara Sei Riko

B
a

li
k

p
a

p
a

n
B

a
y

M A K A S S A R
S T R A I T

Penajam

Balikpapan

Wain
Watershed

Lamara-Seloapi
Watershed

Batakan-Manggar
Watershed

Somber
Watershed

Pandansari
Watershed

Klandasan
Kecil-Gng.

Dubbs Watershed

Sepinggan
Watershed

Ampal
Watershed

117°0'0"E116°57'0"E116°54'0"E116°51'0"E116°48'0"E116°45'0"E
1°

3'
0"

S
1°

6'
0"

S
1°

9'
0"

S
1°

12
'0

"S
1°

15
'0

"S
1°

18
'0

"S

LEGEND

") City

River
Balikpapan RU V

Watershed Boundary
Ampal
Batakan-Manggar
Klandasan Kecil-Gng. Dubbs
Lamara-Seloapi
Pandansari
Sepinggan
Somber
Wain

²
0 2 4 61

Km

1:120,000



Source:
- Administration from BPS, year 2010
- Pipeline and Project Layout from Pertamina and Sucofindo (Drawing No.
  20070-203-PI-F000-J1001)
- River and Road from RBI scale 1:50K, year 2000
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4.9.3 Raw and Surface Water Quality 

The sampling of raw and surface water at Balikpapan and Lawe-Lawe areas was conducted from 24 

September to 8 October 2016 in 7 sampling locations as the following: 

 Sei Wain Upstream (RWQ-1); 

 Sei Wein Downstream (RWQ-2); 

 Plant’s Surface Water/Sei Wain Basin (RWQ-3); 

 Kampung Atas Air (RWQ-4); 

 Pertamina’s Lagoon, Lawe-Lawe (RWQ-5); 

 Chevron’s Lagoon, Lawe-Lawe (RWQ-6); and 

 WTP Pancur (RWQ-7). 

The parameter values are compared with the Raw Water Quality Standard as stipulated in the 

Government Regulation No. 82 Year 2001 for the Class I category (raw water that can be used for 

drinking water and/or similar usage). The laboratory analysis results are presented in Table 4.6 

below. 
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Table 4.6 Laboratory analysis results of raw and surface water quality. 

Parameter Unit 
Threshold 

Limit Value *) 

Laboratory Analysis Results 

RWQ - 1 RWQ - 2 RWQ - 3 RWQ - 4 RWQ - 5 RWQ - 6 RWQ - 7 

Temperature on site °C Normal ± 3 28.4 28.2 28.1 35.6 31.5 31.6 29.5 

Dissolved Solid mg/L 1000 24 18 18 36200  628 413 20 

Suspended Solid mg/L 50 77  45 46 23 < 10 11 23 

pH on site - 6 – 9 7.7 5.6 6 6.7 7.3 8.8 8.8 7.1 

BOD 5 days 20 °C mg/L 2 6.50  5.85 4.55  11.7  8.46 5.20  3.90  

COD by K2Cr2O7 mg/L 10 16.3  14.6  11.4  29.3  21.1  13.0 9.76 

Dissolved Oxygen mg/L 6 7.34 7.15 7.25 6.59 6.87 7.34 7.06 

Total Phosphate as P mg/L 0.2 0.23  0.24  0.26  < 0.2 0.22  < 0.2 0.38  

Nitrate as N  mg/L 10 < 0.15 0.26 0.22 1.41 < 0.15 < 0.15 0.19 

Ammonia as N  mg/L 0.5 < 0.02 < 0.02 < 0.02 < 0.02 0.61  0.1 < 0.02 

Arsenic Dissolved mg/L 0.05 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 

Cobalt Dissolved mg/L 0.2 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

Barium Dissolved mg/L 1 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 

Boron Dissolved mg/L 1 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 

Selenium Dissolved mg/L 0.01 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 

Cadmium Dissolved mg/L 0.01 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 

Chromium Hexavalent mg/L 0.05 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 

Copper Dissolved mg/L 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 

Iron Dissolved mg/L 0.30 0.45  0.36 0.33  0.23 0.08 0.04 0.29 

Lead Dissolved mg/L 0.03 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 

Manganese Dissolved mg/L 0.1 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 
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Parameter Unit 
Threshold 

Limit Value *) 

Laboratory Analysis Results 

RWQ - 1 RWQ - 2 RWQ - 3 RWQ - 4 RWQ - 5 RWQ - 6 RWQ - 7 

Mercury Dissolved mg/L 0.001 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 

Zinc Dissolved mg/L 0.05 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 

Chloride mg/L 600 3.49 2.25 < 1.50 12581  225 151 3.43 

Cyanide mg/L 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 

Fluoride mg/L 0.5 < 0.06 < 0.06 < 0.06 1.18  0.09 < 0.06 < 0.06 

Nitrite as N mg/L 0.06 < 0.005 < 0.005 < 0.005 < 0.005 0.06 < 0.005 < 0.005 

Sulfate mg/L 400 < 1.44 < 1.44 < 1.44 950  38.1 11.9 < 1.44 

Free Chlorine mg/L 0.03 Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected 

Sulfur as H2S mg/L 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

Fecal Coliform per 100 mL 100 210 5 11 12 0 23 0 0 

Total Coliform per 100 mL 1000 470 210 36 32 42 0 0 

Oil & Grease mg/L 1000 < 200 < 200 < 200 < 200 < 200 < 200 < 200 

Surfactants Anionic as MBAS mg/L 200 < 30 < 30 < 30 < 30 < 30 < 30 < 30 

Phenol Compound mg/L 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 

Source: Analysis of  PT Sucofindo Laboratory, 2016 

*) The Government Regulation No. 82 Year 2001 for the Class I category (raw water that can be used for drinking water and/or similar usage). 
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4.10 HYDROGEOLOGY AND GROUNDWATER  

In associate with the expansion of Lawe-Lawe Terminal facility, PT Pertamina RU V intends to 

construct 3 additional deep wells. This chapter presents the baseline of the hydrogeological and 

groundwater quality which is based on a desktop study from the previous study and groundwater 

sampling at the project site vicinity. The data is obtained from the Technical Review Study of 

Groundwater Potential at Groundwater Basin of Samarinda for Penajam’s Segmen (Kajian Teknis 

Potensi Air Tanah pada Cekungan Air Tanah Samarinda Segmen Penajam), prepared by the Mining 

and Energy Agency, East Kalimantan Province. The groundwater potential was evaluated from the 

results of geoelectric survey and its interpretation. The study also evaluated the groundwater quality 

at the groundwater basin area.  The study area for hydrogeological and groundwater quality 

comprises the project site and a wider area to put the information in perspective. 

In the discussion of hydrogeological baseline, it is therefore essential to relate the project location to a 

Groundwater Basin. The vicinity of the proposed deep wells is part of the groundwater basin (CAT) of 

Samarinda for Penajam Paser Utara Regency. 

The hydrogeological baseline of Balikpapan refinery area and the surrounding area is extracted from 

the Hydrogeological Map (Masdjuri, Nanar Iskandar, Bandung, 1995) while the groundwater potential 

baseline is based on the potential groundwater survey and electric well logging investigation 

conducted in 2011. 

4.10.1 Balikpapan Refinery Area 

The project vicinity in Balikpapan is part of Balikpapan Basin where covers overall area of Balikpapan 

Municipality (Regional Level II) with the boundary coordinates of 116O 44’ 00” – 107O 02’ 00” E and 1O 

02’ 00” – 1O 18’ 00” S.  The total area of the Balikpapan basin is about 500 km2. 

Based on the investigation on the hydrogeology of Balikpapan City by Directorate Environmental 

Geology (Sjaiful Ruchiyat, Arismunandar, Wahyudin, 1995), the main aquifer system of Balikpapan 

basin is formed by Alluvial deposits, Upper Balikpapan formation, and Lower Balikpapan formation 

which the groundwater flow system is intergranular flow and combination between fissures and 

interstices flow. The characteristic of aquifer is unconfined aquifer or shallow aquifer and confined 

aquifer or deep aquifer. 

The groundwater volume of Balikpapan basin estimated by water balance method is about 197.8 

million m3/year or around 16% of the annual rainfall at the basin vicinity. Based on the hydro-

geological investigation, the average annual rainfall in the study area is 1,500 – 2,676 mm. Most of 

the groundwater flow normally to the aquifer system, i.e. about 15.3 million m3/year. 

The morphology of the Balikpapan city encompasses hilly unit and plain unit. The hilly morphology 

unit is in the elevation of 10 -101 m above seawater level with slope of 10o – 50o.  In general, the 

morphology is formed by tertiary deposits of Lower Balikpapan formation, Upper Balikpapan formation 

and Kampung Baru formation which consists of sandstone, sandy claystone, shale, and conglomerate 

with marl, coal and limestones intercalation. The flow pattern of rivers is sub dendritic. The project 

area in Balikpapan is located in hilly area. 

The Baseline condition of hydrogeology and groundwater is also obtained from the Final Report of 

Potential Groundwater Survey at deep well area – P.9A and P.1D (Laporan Akhir Survei Keberadaan 

Air Bawah tanah di Area Sumur Dalam P.9A dan P.1D), April 2011 and Final Report of Electric Well 
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Logging Investigation (Laporan Akhir Penyelidikan Electric Well Logging, 2011) conducted by PT. 

Budi Indah Abadi.  Currently, both of the deep wells have been operating to supply water demand for 

housing at refinery area and supporting operational activities. 

The area of groundwater investigation and the well logging interpretation is presented in Figure 4.23 

and Table 4.7. 

Table 4.7 The area of groundwater investigation and the well logging 
interpretation. 

Code Coordinate 
Resistivity 

(Ohm-meter) 

Depth of Aquifer 

(m) 

Thickness of Aquifer 

(m) 

P.9A  (1) 
01O 15’ 14.5” S 85.00 16.02 – 80.46 64.4 

116O 49’ 58.8” E 54.00 122.27 – 241.68 119.41 

P.9A (2) 
01O15’ 14.1” S 82.00 17.77 – 78.62 60.85 

116O 49’ 59.6” E 52.00 121.28 – 245.52 124.24 

P.1D (1) 
01O 15’ 11.2” S 84.00 14.72 – 78.82 64.10 

116O 49’ 32.9” E 56.00 122.48 – 243.68 121.20 

P.1D (2) 
01O 15 ’12.5” S 87.00 15.09 – 79.72 64.63 

116O 49’ 37.8” E 57.00 124.07 – 243.68 118.79 

Source: Laporan Akhir Survey Keberadaan Air bawah tanah di area Sekitar Rencana Sumur dalam P.9A dan P.1D di 

Area Refineri Unit V Balikpapan, PT Budi Indah Abadi, 2011. 

Based on the potential groundwater survey and well logging, the aquifer in the Balikpapan refinery 

area was identified at the range of 60.85 – 64.63m (layer of sand and clay sand) and 118.79 -

124.24m depth (sand, clay sand, clay with coal intercalation). 

The productive aquifer was found at the range of the depth between 100m to 300m. In relate to the 

geological setting, the survey area is predominantly located within Balikpapan Formation (Tmbp) 

which its productivity is moderate to high. The groundwater recharging is sourced from rainfall which 

the average rainfall is about 2,600mm/year through interstices flow. 

The area of Balikpapan outcrop is about 15 Km2 (IWACO, 1987).  Assuming the intake area of 

groundwater is originated in Balikpapan city itself. Thus, evaporation and flow of water infiltrated into 

the Balikpapan Formation up to 100m depth is about 17.5 million m3/year and for the depth of 100-

300m is about 36 million m3/year.  In addition, assuming that the groundwater recovery is 2/3, thus the 

groundwater at the area of Balikpapan could be extracted around 35.7 million m3/year or 17 l/s/km2 for 

shallow and deep wells. It is recommended that the maximum flow of wells should be 70 – 

100m3/hour for the depth of 200 – 250m approximately. For the sustainability, the extraction of 

groundwater should be 50 – 70% of the resulted maximum flow. 
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Figure 4.23 Groundwater investigation area and the well logging interpretation. 

 

4.10.2 Lawe-Lawe Terminal 

The construction of additional 3 deep wells to support the operation of Lawe-Lawe Terminal facilities 

is proposed in Lawe-Lawe Sub-district, Penajam District, Penajam Paser Utara Regency. The 

groundwater potential assessment at North Penajam Paser is based on the overview of groundwater 

basin (CAT).  
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Based on Presidential Decree No. 26 Year 2011 on the Establishment of Groundwater Basin (CAT), 

Appendix 1, List of Groundwater Basin in the Indonesian, the project vicinity is part of the CAT 

Samarinda-Bontang with boundary coordinates 116o33’4.73” – 116044’46.90” E and 00051’33.45”N – 

01025’49.74” S with an area of 7,720 km2 that encompasses Penajam Paser Utara Regency, East 

Kutai Regency, Samarinda City, Bontang City and Kutai Regency. 

4.10.3 Lithology and Presence of Groundwater Aquifer 

The morphology of Penajam Paser Utara area is divided into 3 units those are: (i) Plain and coastal 

unit; (ii) Moderate slope hill unit; and (iii) Steep hills unit. 

Lithology of the groundwater study area at Penajam consists of Balikpapan formation (sandstone with 

coal intercalation, carbon flakes), Kampung Baru formation (sandstone, claystone, silty stone, loose 

sand, iron oxides lens) and alluvium (sand and gravel). 

In the study area, an anticlinal structure dips from North to South which is revealed in Sepaku District.  

Regional geological conditions of North Penajam Utara Regency area are shown on Geological Map 

Figure 4.12. 

Soil permeability test was also conducted which the result shown the soil type is clay and sand clay 

with low permeability coefficient at alluvium area in Sepaku, Penajam, Waru and Babulu Districts. The 

lithology interpretation indicates stone layers that aquifer potential consists of sand clay, tuf 

sandstone, sand with fine to moderate grains with thickness of 5m up to 200m. 

Based on Geoelectric log, it is indicated a potential confined aquifer with depth of 2m – 80m and 

unconfined aquifer with depth of 70m – 300m.  The spread of aquifer was in North Sepaku, East 

Penajam, East Waru and East Babulu Districts. 

A groundwater aquifer flows through interstices. 

Groundwater direction of North area was indicated from West to North, North to South, East to West 

towards Makassar Strait. Whereas the groundwater direction of South area at Penajam, Waru and 

Babulu Districts was from West to East. 

Groundwater potential in Penajam Paser Utara is categorized as moderate and high potential. The 

regional hydrogeological map is shown Figure 4.24. 

4.10.4 Groundwater Quality 

Based on evaluation on the laboratory analytical data of groundwater samples from the previous 

groundwater study, in general groundwater quality at the study area met the threshold limit of the 

Ministry of Health Regulation No. 416 year 1990 Attachment II concerning Clean Water Quality 

Standard.  However, the groundwater quality nearshore and Eastern area had TDS value varied from 

20 to 3,906 mg/L and the conductivity varied from 30 µs/cm up to 11,611 µs/cm.  

During this study, there were groundwater sampling in 6 locations: (i) Pump Operator’s Room of Wain 

River (GWQ-1); (ii) Jabbal An-Nur Mosque at Perum Pertamina (Pertamina Housing), Lawe-Lawe 

(GWQ-2); (iii) WTP Pancur (GWQ-3); (iv) Head Office of PT. Pertamina RU V Balikpapan (GWQ-4); 

(v) OBM Office, Lawe-Lawe (GWQ-5); and (vi) Plant Area of BPP I (GWQ-6). 

The results of the groundwater laboratory analysis are presented Table 4.8 below. 



Source:
- Administration from BPS, Year 2010
- Terminal Lawe-lawe and Balikpapan RU V from Pertamina (Drawing No. 
  20070-203-PI-F000-J1001 and Drawing date 10-05-2016)
- Hidrogeology from Ministry of Energy and Mineral Resources sheet 
  1814 Balikpapan, Year 1995)
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Table 4.8 Laboratory analysis results of groundwater quality (clean water quality). 

Parameter Unit 
Threshold Limit 

Value*) 

Laboratory Analysis Result 

GWQ - 1 GWQ - 2 GWQ - 3 GWQ - 4 GWQ - 5 GWQ - 6 

Physical  

Color TCU 50 8 < 2.63 < 2.63 < 2.63 < 2.63 4 

Odor - Odourless Odourless Odourless Odourless Odourless Odourless   

Taste - Tasteless Tasteless Tasteless Tasteless Tasteless Tasteless   

Turbidity NTU 25 87.8  < 1.18 < 1.18 < 1.18 17.2 19.7 

Dissolved Solid mg/L 1500 95 52 57 89 100 59 

Temperature on site °C Ambient Temp ± 3°C 26.4 29.3 29.5 26.7 30.3 30.5 

Inorganic Chemical 

pH on site - 6.5 – 9.0 7.7 7.9 5.7 6 7.7 7.2 8.1 

Iron Total mg/L 1 1.73  < 0.03 < 0.03 0.04 0.12 1.05 

Manganese mg/L 0.5 0.05 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 

Zinc mg/L 15 < 0.03 0.04 < 0.03 < 0.03 6.23 0.65 

Chloride mg/L 600 9.38 2.43 1.75 8.31 1.73 2.14 

Fluoride mg/L 1.5 0.22 < 0.06 < 0.06 < 0.06 0.07 0.18 

Nitrate as N mg/L 10 1.07 < 0.40 0.42 0.41 0.05 0.46 

Nitrite as N mg/L 1 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 

Sulfate mg/L 400 18.7 8.57 9.53 9.9 2.69 11.7 

Arsenic mg/L 0.05 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 

Cadmium mg/L 0.005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 

Cyanide mg/L 0.1 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 

Chromium Hexavalent mg/L 0.05 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 

Lead mg/L 0.05 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 

Mercury mg/L 0.001 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 

Selenium mg/L 0.01 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 

Total Hardness as CaCO3 mg/L 500 58 9 8 14 61 6 

Microbiological  

Coliform  MPN/100 mL 10 7.8 < 1.8 6 < 1.8 < 1.8 22 5 

Organic Chemical  

Surfactants Anionic as MBAS  mg/L 0.5 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 

Organic Matter by KMnO4 mg/L 10 9.91 1.4 1.98 1.05 0.35 13.0  

Source: Analysis of  PT Sucofindo Laboratory, 2016. *) The Ministry of Health Regulation No. 416 year 1990 Attachment II concerning Clean Water Quality Standard. 
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4.11 BAY AND MARINE CONDITIONS 

4.11.1 Bathymetry 

Bathymetry is a description of seafloor condition showing the ocean’s depth value in a specific 

location. Bathymetric map is usually figured in contour shape which represents the depth of a point of 

an area and also the topography of its surrounding. Generally, the data is collected from field survey 

or depth measurement, and then used in many applications such as shipping, coastal construction 

planning, modelling inputs, and also hydro-oceanography study for AMDAL works.  

Bathymetric map used in this EIA study was derived from Pertamina RU V Balikpapan (primary data) 

and PUSHIDROSAL (secondary data) that was utilized to describe the seawater condition of RU V 

Balikpapan oil refinery. This map is shown in 2 m depth contour with 2 study areas: Pertamina RU V 

Balikpapan at Balikpapan Bay and Tanjung Jumlai. Bathymetry for both areas are shown in  

Figure 4.25. 

Not only to describe the seafloor condition, bathymetry data is also applied in hydrodynamic modelling 

as data input using SMS 10 program in the study area and described in two-dimension form. The data 

is also figured in vertical section to showing the slope condition. These results can be seen in  

Figure 4.26 (Balikpapan Bay and Tanjung Jumlai). This data was processed by creating geometric 

model with the main requirement that the elevation is represented by scatter point and a closed 

resulted from arc feature. In this study, bathymetry data used is in *.dxf because it is known to be 

easier to use compared to other formats. The result of geometric data processing is shown in meshing 

shape for Balikpapan Bay and Tanjung Jumlai (Figure 4.27). This meshing result contains 9228 

elements and 19049 nodes (Balikpapan Bay) and 8776 elements and 17989 nodes (Tanjung Jumlai). 

The results are then figured in contour shape to define the depth value in Balikpapan Bay and 

Tanjung Jumlai (Figure 4.28).  



Source:
- Administration from BPS, year 2010
- Pipeline and Project Layout from Pertamina (Drawing No. 20070-203-PI-
  F000-J1001) and Drawing date 10-05-2016
- River and Road from RBI scale 1:50K, year 2000
- Bathymetry and nautical data from Nautical Map of Pushidros sheet 130
  scale 1:200,000 updated on 2015
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Figure 4.26 Vertical section of the depth in pipeline location at Balikpapan Bay 
(above) and Tanjung Jumlai (bottom). 

 

 

Figure 4.27 Meshing result in Balikpapan Bay (left) and Tanjung Jumlai (right). 
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Figure 4.28 Bathymetry in Balikpapan Bay (left) and Tanjung Jumlai (right). 

   

4.11.2 Tides 

Tides are the fluctuation of sea level because of the combined effects of gravitational forces, mainly 

by the sun and the moon towards the sea water mass on the earth within the periods of 12 hours and 

25 minutes or 24 hours and 50 minutes, which depends on the tidal type. The source of tidal forcing is 

astronomical objects, but actually this condition is influenced mostly by local factors, such as sea 

bottom topography, strait’s width, physiology of the bay (Nontji, 2007). Data used in this study is 

secondary data from PUSHIDROSAL for 29 days in January which represents the condition and tidal 

characteristic that shown in Figure 4.29 and Table 4.9. 

Figure 4.29 Graphic of tides type at Balikpapan Bay. 
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Table 4.9 Tidal characteristic of Balikpapan Bay. 

Tides Characteristic Elevation (cm) 

HHWL 280 

HWL 187 

MSL 140 

LWL 93 

LLWL 30 

The data is then processed using admiralty method to get the tidal constituents and Formzahl value 

which is shown by Table 4.10. 

Table 4.10 Tidal constituents. 

Constants Number Admiralty 

  

  
S0 M2 S2 N2 K1 O1 M4 MS4 K2 P1 

A  Cm 140 64 52 6 22 12 2 5 14 7 

g °   6 192 335 259 133 127 301 192 259 

These constituents are further used to determine the tides type by calculating the Formzahl value 

using the following equation: 

      5264

1222
F






 
 
F = 0,293 
 

where AK1 = The diurnal tides component of amplitude caused by the Sun 

gravitational forces. 

 AO1 = 

 

The diurnal tides component of amplitude caused by the Moon 

gravitational forces. 

 AM2 = 

 

The semi-diurnal tides component of amplitude caused by the 

Moon gravitational Forces. 

 AS2 = The semi-diurnal tides component of amplitude caused by the 

Sun gravitational Forces. 

 

Tides type is classified by Formzahl score (F) from the requirements below: 

0 < F < 0,25  the tides is semi diurnal type. 

0,25 ≤ F ≤ 1,50  the tides is mixed semi diurnal dominant. 

1,50 ≤ F ≤ 3,00  the tides is mixed diurnal dominant. 

F > 3,00  the tides is diurnal type. 
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The result shows that the Formzahl value is 0.293, hence the tides type in Pertamina RU V 

Balikpapan area is mixed semi diurnal dominant. In addition, tides data can be used as well to 

calculate the value of lowest sea level (Z0). This value can be derived to get the safe limits of the 

activity around the study area. From the calculation based on least-square method, the value of Z0 is 

1.4 m. 

4.11.3 Sea Waves 

Sea waves is mostly generated by wind as the result of energy transfer from the wind to the sea 

surface that caused by air pressure fluctuation on the sea surface. This happens in an area that is 

called wind wave generating area. Air pressure will cause a tension in the sea surface that disturbs 

the flat surface and creates ripples. If wind speed is larger, the ripples will get bigger and form sea 

waves. The longer and stronger the wind, the waves formed will be greater. The height and the period 

of sea waves are depended on the wind speed, wind duration, and fetch. 

Wave analysis in the study area is using secondary data from BMKG. Primary data collection within 

the location was not conducted due to the short-time period and it won’t represent the existing data. 

This data is then calculated to get the height of sea waves in specific period (Figure 4.30). 

Figure 4.30 Sea waves height in Balikpapan Bay (blue) and Tanjung Jumlai (red). 

 

The wave data is collected from 1 – 11 January 2017 in daily form. Based on this data  

(Table 4.11), the maximum sea wave height is 0.81 m (Balikpapan Bay) and 0.73 m (Tanjung Jumlai). 

Even though the maximum height in Balikpapan Bay is higher than Tanjung Jumlai, the average value 

and minimum height of Tanjung Jumlai is greater with 0.25 m differences. 

Table 4.11 Sea waves height in Study Area. 

Wave (H) Balikpapan Bay Tanjung Jumlai 

H max (m) 0.81 0.73 

H average (m) 0.36 0.38 

H min (m) 0.18 0.21 
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4.11.4 Sea Current 

In this study, tidal current data is used to analyze the sea current. Tidal current is a vertical movement 

of sea surface water that caused by the tidal effect in an area and its interaction with the boundaries 

of the waters which generates horizontal movement of water bodies. This current occurs in estuary or 

river-mouth. Tidal current is characterized by bi-directional movement. The direction of sea current in 

highest water level (HWL) condition is usually different from the direction of sea current in lowest 

water level (LWL) condition. Tidal current velocity minimum or zero happens during the HWL or LWL 

(slack water) when the direction of tidal current is changed. Meanwhile, tidal current velocity maximum 

occurs in the mean sea water level. Tidal current data is described for two locations (Figure 4.31), 

Balikpapan Bay and Tanjung Jumlai. The points of location for both areas are 1o014’52.36” S and 

1160048’44.03” E (Balikpapan Bay), 1o026’11.15” S and 1160044’43.66” E (Tanjung Jumlai). 

Figure 4.31 Current velocity in October 2016 at Balikpapan Bay (blue line) and 
Tanjung Jumlai (red line). 

 

In addition to using primary data of current, tidal current pattern can be analyzed using hydrodynamic 

model with RMA2  (Resources Management Associates 2) module which is one of the modules from 

SMS 10 program to calculate hydrodynamic flow horizontally in 2-dimension in the depth average.  

This method requires data input to run the program to suit the modeling process. Basic equation used 

in this model is the 2-dimension equation in the depth average for sub-critical condition. Average-

depth velocity component in horizontal x-axis and y-axis can be defined as the following mathematic 

equation (Sugianto, 2009): 

dzu
h

U
hzb

zb


1

 and  

dzv
h

V
hzb

zb


1

 
 

Where: h = Depth of the water (m). 

 zb =  Elevation of the river bottom (m). 

 zb+h =  Elevation of the sea level (m). 

 u, v =  Speed of the x-axis and y-axis (m/s). 
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The continuity equation of two-dimensional equation at the depth average can be written as the 

following equation: 

0)()( 
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Where: 

x, y =  Cartesian coordinate 

t =  Time (second). 

The equation of momentum Conservation vertically integrated into non-conservative is (Susiati dkk, 

2010): 
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Where:  f = Coriolis parameter. 

  ps =  Atmosphere pressure of the surface water 

ρ = Water density (kg/m3). 

  g = Gravitational acceleration (m/s2). 

η = Elevation of sea level relative against geoid (m). 

  α = Earth elasticity factor. 

ηe =  Tides potential at the equilibrium. 

Mx, My = Momentum diffusion. 

  Dx, Dy = Momentum dispersion. 

  τsx, τsy =  Surface pressure. 

Τbx, τby= Bottom pressure. 

The equation used into RMA2 module for the current pattern analysis in the two-dimensional flow is: 
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Where:  E = Eddy viscosity coefficient. 

  xx =  Normal direction x-axis. 

  yy =  Normal direction y-axis. 

  yx, xy =  Direction of shear stress on the surfaces. 

  a =  Bottom elevation (m). 

  n = Manning’s rigidity. 

  ξ = Wind drag coefficient. 

1.486 =  Conversion from SI unit into non-SI unit. 

  Va = Wind speed (m/s). 

  Ψ = Wind direction (o). 

  ω = Earth rotation angle. 

  Φ = Local latitude of the earth. 

Modelling result is presented in 4 (four) conditions: near HWL, at HWL, near LWL, and at LWL. These 

conditions are used to represent the time when the current velocity reach its maximum and the 

change of current direction occurs, and also represent the condition of the seawater for 15 days. This 

model is then validated with observation data. The result for Tanjung Jumlai area during the near LWL 

and near HWL period are shown in Figure 4.32 and Figure 4.33. The result shows that the current 

velocity near LWL is 0.057 m/s and 0.048 m/s near HWL. This explains that the velocity during near 

LWL is higher than during HWL period. 

Figure 4.32 Current pattern during near LWL period. 
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Figure 4.33 Current pattern during HWL period. 

 

 

Figure 4.34 Comparison of the current velocity of the model (red line) and 
observation (blue line). 

 

Data from the modelling result is then used to analyse the differences with the observation data. This 

can be applied to compare the correction value of modelling as shown in Figure 4.34. The 

comparison between the two data shows an error estimation for 18%. 

4.11.5 Sediment 

Sediment is the materials or fractions from rock, mineral, and organic material that drifting in the 

water, air, or even deposited in the bottom of the river or the sea by other natural carrier. Sediment in 

the coastal area can be originated from coastal erosion, land and carried by the river, and also from 

the resuspension or bottom transported. Sediment is the main materials that creates topography and 



ESIA 4-48 Pertamina RU V Balikpapan RDMP 

bathymetry in the coastal area, originated from the fragmentation resulted from weathering process. 

Sediment could cause the change of coastal morphology which is caused by sediment transport 

through erosion mechanism, transportation, and deposition. 

Based on the characteristics, the sediment is classified into its natural characteristic, e.g. grain size, 

settling velocity, composition, density, porosity, shape and others. The grain size of sediment is the 

important parameter for the sediment transport study, because it is used to present its resistance 

against carrier agent. The grain size of sediment is represented by its diameter and symbolized as ‘d’, 

while the common unit is millimeter (mm) and micrometer (µm). To determine the sediment types or 

classifications based on the grain size in Wentworth scale, the following figure shown their 

classification as mud, sand, and gravel. 

Figure 4.35 Wentworth scale for sediment classification based on the grain size 
(Poerbandono, 2005). 

 

Coastal sediment transport is a sediment movement in the coastal area that caused by the wave and 

sea current which determine a sedimentation or erosion in the coastal area. Sediment transport can 

be distinct into two types: sediment transport towards and leaves the coastal area (onshore-offshore 

transport) with perpendicular direction and along transport of the coast (longshore transport). 

The perpendicular sediment transport can be seen by the basic form and coastal slope, usually in the 

bay area and the calm-wave relatively coastal area. Sediment transport along the coast (or longshore 

transport) is occurred on the coastal area that is directly bordered with the ocean and easily seen 

because this type gives an influence on the coastal buildings that projected to the sea. 

Coastal form is affected by the wave attack, sediment character e.g.: density of the sediment mass 

and erosion resistance, particle size and shape, wave and current condition, and coastal bathymetry. 

Material movement in the sea, particularly the sediment movement that is carried by the current will 

be deposited on the calm-dynamic area such as: river-mouth, bay, jetty, and others, causes 

sedimentation. Generally, it is explained that sedimentation is caused by the current effect, tides, and 

density (Kramadibrata, 2002). 

To figure out the sediment material in the study area, sediment sampling is then analyzed in the 

laboratory. The sediment sampling was held in 2 different locations, Balikpapan Bay and Tanjung 

Jumlai. The sediment sampling in Balikpapan Bay was located on the 2 points, 1°14'32.73"S - 

116°48'20.60"E (TL-1) and 1°14'49.93"S - 116°48'19.09"E (TL-2). Meanwhile, sediment sampling in 

Tanjung Jumlai is also located on the 2 points, 1°24'48.76"S - 116°44'8.94"E (TJ-1) and 1°25'12.83"S 
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- 116°43'33.28"E (TJ-2). Furthermore this result from the sediment sampling is analyzed in the 

laboratory (Appendix 17c). 

Based on the survey and laboratory analysis, the sediment in Balikpapan Bay is dominated by the 

subtle grain with 86.55% in TL-1 and 67.41% in the TL-2. Meanwhile, in Tanjung Jumlai, 

concentration of the sediment grain is dominated by subtle grain too with 54.31% in the TJ-1 and 

63.96% in the TJ-2. The result distribution of the sediment detail is showed on the following table: 

Table 4.12 Analysis of grain distribution. 

Type of Measurement Unit 
Sample from 

Tanjung Jumlai 
Sample from 

Balikpapan Bay 

TJ-1 TJ-2 TL-1 TL-2 

Analysis of Grain Distribution 
(Gradation): 

     

ASTM D 422-90; SNI 03-3423-2000      

- Gravel % 4.27 1.60 0.07 0.00 

- Sand % 41.42 34.43 32.53 13.45 

- Fine grain (silt + clay) % 54.31 63.96 67.41 86.55 

Source: Soil and Rock Mechanic ITS Lab 2016 

Where : Sediment material in the Tanjung Jumlai = Brown sand silt 

  Sediment material in the Balikpapan Bay = Grey clay  

Concentration of the sediment collected from the sampling and analysis activity can be used as input 

data for sedimentation modelling. Sedimentation modelling can be resulted from hydrodynamic model 

using SED2D module. The result from modelling can be implemented to know the concentration of 

the sediment distribution in the study area. 

Sedimentation modelling is conducted to get the concentration of the sediment distribution and 

sedimentation level in the water and also the rate of sedimentation spreading. Sedimentation in the 

water can be figured with numerical model to explain the spreading mechanism of the sediment or 

sedimentation pattern. Program of the numerical model used to figure the sediment distribution or 

pattern is SMS version 10 with the SED2D module (sedimentation for 2-dimension).  

SED2D module is the SMS 10 program which is used to obtain the sediment pattern on its 

concentration. The module can analyze 2 categories, cohesive sediment (clay) and non-cohesive 

(sand). Also, the numerical model only analyze one effective grain size in every running process, 

while the process and result are depended on the RMA2 module. The boundary condition on the 

SED2D module is used to include the sediment concentration in the area of model. The concentration 

value on the boundary condition is sediment data resulted from the observation in the field. If the 

concentration is lower, the sediment movement is far from the boundary. 

Suspended sediment concentration can be calculated using convection-diffusion method, and it is 

completed with a bed source term as describe in the equation below (Letter, 1998): 
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Where:  c = Sediment concentration (kg/m3). 

  Dx = Effective diffusion coefficient on the x-axis (m2/s). 
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  Dy = Effective diffusion coefficient on the y-axis (m2/s) 

  α1 = Coefficient for the basic shape (1/s). 

  α2 = Equilibrium concentration from the basic shape (kg/m3/s). 

SED2D module is used to know about the sediment distribution around the Pertamina jetty. Data from 

the running process with SED2D module is showed at the HWL condition (5th day and 18th time step) 

and LWL condition (6th day and 10th time step). The sedimentation model result is studied on the 

discussion below. 

4.11.5.1 Sedimentation at the Highest Water Level (HWL) 

Sedimentation model at the HWL condition showed for the 7th day and 17th time step. Sedimentation 

model is analyzed to know about the sediment distribution on the early environment color condition 

and underwater constructing pipeline activity. This condition is taken because the pipeline installation 

may cause the increment of the sediment distribution or total suspended solid (TSS). Sediment 

distribution is showed on the Figure 4.36 and Figure 4.37. 

Figure 4.36 Early condition of the sediment distribution color in Tanjung Jumlai at 
HWL. 

 

Figure 4.37 Distribution of the sediment for underwater constructing pipeline 
activity at HWL. 

 
 

Model result is obtained to know about the concentration of sediment and the distribution shows the 

average of the sediment distribution in Tanjung Jumlai (0.0420 mg/l). The sediment distribution 
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condition in the surrounding coral reefs area is 0.0540 mg/l. When the constructing pipeline was held 

in the study area, the increase on TSS or sediment concentration affecting coral reefs condition in the 

Tanjung Jumlai. Model result is also represented for the construction stage that shows the value of 

sediment concentration in this location is to become 0.0430 mg/l, while in the surrounding coral reefs 

area, the concentration of sediment is 0.0552 mg/l. Although the increment TSS is occurred in the 

surrounding coral reefs area, the location still satisfy the living requirement of coral reefs.  

4.11.5.2 Sedimentation at the Lowest Water Level (LWL) 

Sedimentation model at the LWL condition worked in Tanjung Jumlai area is figured on the 6th day 

and 10th time step. The timing is used to describing sedimentation when the sea level is lower than 

mean sea level (MSL). The model result showed when the LWL condition has near value with the 

HWL condition. The result of model shows the sediment concentration dominant is 0.006 mg/l in the 

Tanjung Jumlai. However, the sedimentation in Tanjung Jumlai at the LWL condition shows that the 

distance and concentration of the sedimentation are higher than the HWL condition. The sediment 

concentration in the mouth-river is 0.012 mg/l with the distance reach 200 m from the mouth-river. The 

condition shows that sedimentation around Pertamina jetty has small effect to shoaling. 

Sedimentation model at the LWL is worked on the 5th day and 7th time step. The timing is used to 

describe the sedimentation for LWL condition and early description of the sediment distribution when 

the construction of pipeline in the subsea was held. The condition is used to describing TSS 

distribution at the LWL condition. The sediment model results at the LWL condition are figured on 

Figure 4.38 and Figure 4.39. 

Figure 4.38 Early condition of the sediment distribution color in Tanjung Jumlai at 
LWL. 
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Figure 4.39 Distribution of the sediment when the constructing pipeline was held at 
LWL. 

 

 

Sediment distribution from model at LWL condition in Tanjung Jumlai shows that the average of 

sediment concentration is 0.0120 mg/l, while in the coral reefs area is 0.0280 mg/l. The sediment 

distribution at early LWL condition is lower than construction activity condition. On the sediment 

concentration in LWL condition from the model, the average of sediment distribution is 0.0160 mg/l 

and in the surrounding coral reefs, the average of sediment distribution is 0.0320 mg/l, which is higher 

about 0.0040 mg/l. Although the increment of sedimentation is occurred, the coral reefs location still 

has chance for satisfying the requirement life. 

4.11.6 Seawater Quality 

Seawater quality is the condition depicting the water quality in the sea. The sources of the impact 

influencing seawater quality in this activity are SPM addition activity, jetty construction, pipeline 

installation, and also waste disposal from the existing activity in the Pertamina RU V Balikpapan. 

Based on the seawater quality measurement in the study area, most parameters measured still below 

quality standard of the Ministry of Environment Regulation (Ministerial decree of the Ministry of 

Environment and Forestry No. 51/2004) about quality standard of the seawater. The result of 

measurement is showed on the following table. 
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Table 4.13 Result of seawater quality analysis. 

Parameters 
Location 

Unit Requirement AL-1 AL-2 AL-3 AL-4 AL-5 AL-6 AL-7 AL-8 AL-9 AL-10 

Physical 

Brightness  Meter 

5 (Coral) 

Coral Coral Coral Lamun  Lamun  Lamun  Lamun  Lamun  Lamun  Lamun  - (Mangrove) 

> 3 (Lamun) 

Current speed  m/s 
 

- - - - - - - - - - 

Direction Degree 
 

- - - - - - - - - - 

Odour  - Natural Natural Natural Natural Natural Natural Natural Natural Natural Natural Natural 

Turbidity NTU < 5 11.3 12.2 2.3 2.9 4.4 2.6 2 5 9.2 2.17 

Total Suspended Solid mg/L 

20 (Coral) 

< 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 80 (Mangrove) 

20 (Lamun) 

Floating Matter  - Nihil Nihil Nihil Nihil Nihil Nihil Nihil Nihil Nihil Nihil Nihil 

Temperature on Sie °C Natural 31.17 31.16 29.41 29.9 29.45 29.74 29.85 31.92 31.23 30.49 

Oil Film  - Nihil Nihil Nihil Nihil Nihil Nihil Nihil Nihil Nihil Nihil 
 

Chemical 

pH on Site - 7.0 – 8.5 7.73 7.41 5 7.36 7.79 7.79 7.74 8.01 7.9 8.15 

Salinity o/oo 

Natural 

27.6 24.8 28.2 23.4 27.5 27.1 28.4 32.9 27.9 33.8 
33 – 34 (Coral) 

34 (Mangrove) 

33 – 34 (Lamun) 

Dissolved Oxygen mg/L > 5 7.45 12.82 8.11 4.12 17.73 11.86 8.4 10.22 8.62 7.43 

BOD 5 days 20°C mg/L 20 10.3 15.6 15 9.1 6.5 14.3 < 2 11.7 12.4 15.5 

Ammonia Total mg/L 0.3 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.02 

Phosphate as P mg/L 0.015 < 0.015 < 0.015 < 0.015 < 0.015 < 0.015 < 0.015 < 0.015 < 0.015 < 0.015 < 0.015 
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Parameters 
Location 

Unit Requirement AL-1 AL-2 AL-3 AL-4 AL-5 AL-6 AL-7 AL-8 AL-9 AL-10 

Nitrate as N mg/L 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 0.33 

Cyanide mg/L 0.5 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 

Sulfide mg/L 0.01 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

Polyaromatic Hydrocarbon (PAH) mg/L 0.003 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 

Phenol Compound mg/L 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 

Polychlorinated Biphenyl (PCB) mg/L 0.01 < 0.008 < 0.008 < 0.008 < 0.008 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 

Surfactant Anionic as MBAS mg/L 1 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 

Oil & Grease  mg/L 1 < 0.45 < 0.45 < 0.45 < 0.45 < 0.45 < 0.45 < 0.45 < 0.45 < 0.45 < 0.45 

Pesticide 

DDT µg/L 0.01 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 

Endrin µg/L 0.01 < 0.003 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 

Endosulfan µg/L 0.01 < 0.003 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 

Heptachlor µg/L 0.01 < 0.0005 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 

Tributhyl Tin (TBT) µg/L 0.01 < 0.002 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 

Heavy Metals 

Mercury mg/L 0.001 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 0.0235 < 0.0008 < 0.0008 < 0.0008 

Chromium Hexavalent mg/L 0.005 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 

Arsenic mg/L 0.012 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 

Cadmium mg/L 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 

Copper    mg/L 0.008 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 

Lead mg/L 0.008 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 

Zinc mg/L 0.05 0.61 < 0.03 < 0.03 0.21 < 0.03 0.22 < 0.03 0.19 < 0.03 < 0.03 

Nickel mg/L 0.05 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 
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Parameters 
Location 

Unit Requirement AL-1 AL-2 AL-3 AL-4 AL-5 AL-6 AL-7 AL-8 AL-9 AL-10 

Microbiology 

Coliform ** 
MPN/ 

100 mL 
1000 12 14 < 1.8 27 < 1.8 < 1.8 < 1.8 10000 20000 < 1.8 

Pathogen (Vibrio Cholerae) 
colony/ 

100 mL 
Negative Negative Negative Negative Negative Negative Negative Negative Negative Negative Negative 

Source  : Analysis of PT Sucofindo Laboratory, 2016. 

Where: 

AL-1 CWI 1°14'53.30"S 116°48'45.99"E 

AL-2 RPAL 1°14'34.87"S 116°48'45.36"E 

AL-3 Dock 1°15'26.22"S 116°48'42.67"E 

AL-4 Kampung Baru 1°14'16.91"S 116°48'39.48"E 

AL-5 Jetty 4-5 1°15'46.56"S 116°48'39.54"E 

AL-6 Jetty 3-4 1°15'55.16"S 116°48'36.87"E 

AL-7 Jetty 1-2 1°16'03.51"S 116°48'29.78"E 

AL-8 Gudang B3 1°15'11.03"S116°48'43.58"E 

AL-9 PPU 1°14'40.20"S 116°46'48.30"E 

AL-10 Tanjung Jumlai 1°24'56.60"S 116°43'55.60"E 
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Seawater quality analysis was conducted in 10 locations around the Pertamina RU V Balikpapan area 

and it is expected to inform the seawater quality condition in Pertamina RU V area activities. The 10 

locations were: CW1, RPAL, Dock, Kampung Baru, Jetty 4-5, Jetty 3-4, Jetty 1-2, Gudang B3, PPU, 

and Tanjung Jumlai. The above result analysis shows that the value of the chemistry parameter is still 

in the range of threshold. 

Figure 4.40 The result of seawater quality measurement. 
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Table 4.14 Sediment analysis result. 

Inorganic Unit TCLP - A TCLP - B 

Location 

CWI RPAL DOCK 
Kampung 

Baru 
Jetty 4-5 Jetty 3-4 Jetty 1-2 

Gudang 

B3 
PPU 

Tanjung 

Jumlai 

Arsenic mg/L 3 0.5 0.045 0.062 0.03 0.054 0.043 0.057 0.033 0.112 0.041 0,03 

Barium mg/L 210 35 0.52 0.44 0.41 0.27 0.29 0.15 0.4 0.12 0.14 < 0.3 

Boron mg/L 150 25 0.58 0.58 0.86 0.39 0.54 0.34 0.4 0.45 0.44 0,36 

Cadmium mg/L 0.9 0.15 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

Chromium mg/L - - < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 

Copper mg/L 60 10 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 

Free Cyanide mg/L 21 3.5 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 

Fluoride mg/L 450 75 0.4 0.33 0.36 0.39 0.47 0.29 0.32 0.56 0.26 0,16 

Lead mg/L 3 0.5 0.04 0.04 0.04 0.07 0.04 0.04 0.06 0.04 0.04 < 0.03 

Mercury mg/L 0.3 0.05 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 

Nitrate + Nitrite mg/L - - < 0.191 < 0.191 0.2 < 0.191 < 0.191 < 0.191 < 0.191 < 0.191 < 0.191 2,11 

Nitrite mg/L 900 150 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

Selenium mg/L 3 0.5 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 

Silver mg/L 40 5 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 

Zinc mg/L 300 50 1.47 1.21 0.88 1.59 0.91 0.46 0.43 0.56 0.59 0,24 

Total Petroleum 

Hydrocarbon 
mg/kg - 20 432 734 1555 410 796 610 775 348 913 < 0.1 

Benzene mg/kg - 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Toluene mg/kg - 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Ethyl Benzene mg/kg - 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Xylene mg/kg - 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
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Inorganic Unit TCLP - A TCLP - B 

Location 

CWI RPAL DOCK 
Kampung 

Baru 
Jetty 4-5 Jetty 3-4 Jetty 1-2 

Gudang 

B3 
PPU 

Tanjung 

Jumlai 

Naphthalene mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Acenaphtylene mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Acenapthene mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

9H-Fluorene mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Phenantrene mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Antrachene mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Fluoranthene mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Pyrene mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Benz (a) antrachene mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Chrysene mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Benz( e) acephenanthrylene mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Benzo (k) flueranthe mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Benzo (a) pyrene mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Indeno (1,2,3-cd) pyrene mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Dibez (a,h) anthracene mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Benzo (ghi) perylene mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Source: Analysis of PT Sucofindo Laboratory, 2016.
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4.12 GOVERNMENT SPATIAL PLAN AND LAND USE 

4.12.1 Project Site Conformity with Local Spatial Plan 

The project site for the Pertamina RU V development plan is located in two administrative areas, 

namely Balikpapan City and Penajam Paser Utara Regency, both in East Kalimantan Province. 

Review on conformity with spatial plans is conducted based on Provincial and City/Regency Spatial 

Plan. This review is based on spatial plans as stated in East Kalimantan Government Regulation 

No.01 Year 2016 regarding Spatial Plan for East Kalimantan Province for 2016-2036, Balikpapan 

Government Regulation No.12 Year 2012 regarding Spatial Plan for Balikpapan City for 2012-2032, 

and Penajam Paser Utara Government Regulation No.03 Year 2014 regarding Spatial Plan for 

Penajam Paser Utara Regency for 2011-2031. 

4.12.2 Spatial Plan for East Kalimantan Province 

Based on East Kalimantan Government Regulation No.01 Year 2016 regarding Spatial Plan for East 

Kalimantan Province for 2016-2036, the planned project site in Balikpapan City and Penajam Paser 

Utara Regency is situated in areas allocated for industry as stated in article 33 paragraph (1) and (2) 

which describes and affirm this statement in greater detail. Also, based on the Provincial Strategic 

Region Map, the planned project site is situated in the strategic region which possesses economical 

strategic values which will impact the provincial economic growth. 

Moreover, based on the Spatial Structure Plan Map for East Kalimantan Province, the planned project 

site for Pertamina RU V in Balikpapan City is already consistent with the City System Plan which 

allocate the area as Center for National Activities (Pusat Kegiatan Nasional/PKN) for Oil and Gas 

Processing Center, while the planned project site in Penajam Paser Utara Regency is allocated as 

Center for Promotion Activities (Pusat Kegiatan Wilayah Promosi/PKWP).  

4.12.3 Spatial Plan for Balikpapan City 

Conformity with Balikpapan City Spatial Structure Plan 

The planned Pertamina RU V project which include jetty activities as supporting facility for the main 

activity for oil refineries in Balikpapan City Industrial Area is in conformance with the Balikpapan City 

Spatial Structure Plan. In Chapter IV of the Spatial Structure Plan, in the third section of the Plan for 

City Infrastructure System, on article 13 paragraph (b) it is mentioned that the sea lane transportation 

system is stated as main infrastructure network system. Also, on article 22 paragraph (2) regarding 

harbor management, jetty for harbor purposes is a special harbor which, according to paragraph (b), 

is part of the sea lane transportation within the spatial structure plan. 

Conformity with Balikpapan City Spatial Scheme Plan 

The business and activities being planned is regarded as an industrial activity which is situated within 

an industrial area. The spatial scheme which is regulated in Chapter V of Balikpapan Government 

Regulation No.12 Year 2012 article 53 paragraph (1) and (2) states that the planned project site is 

located in Karang Jati Village, which together with other villages such as Baru Ilir, Margomulyo, 

Margasari, Muara Rapak, Tegal Sari, Karang Jati and Karang Rejo, is allocated as Industrial Area. 
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Description on project site conformity with spatial plan as stated in  Penajam Paser Utara Government 

Regulation No.03 Year 2014 has been assessed based on the Regency spatial structure plan and 

spatial scheme plan as follows (Figure 4.41) 

4.12.4 Spatial Plan for North Penajam Paser Regency 

Conformity with Balikpapan City Spatial Structure Plan 

The planned construction and development of supporting facility for Pertamina RU V in Balikpapan 

which is located in Penajam Paser Utara Regency, include the construction of distribution pipe 

network. As mentioned previously, the planned project site in Penajam District is in compliance with 

the Regency Spatial Plan as stated in Penajam Paser Utara Government Regulation No.03 Year 

2014, Chapter II, Article 15 paragraph (3) regarding Energy Infrastructure Network, because of the 

presence of oil and gas pipe network. 

Conformity with Penajam Paser Utara Spatial Scheme Plan and Strategic Area 

One of the item of the planned project in Penajam Paser Utara Regency is the construction of 

underground tank and other facilities as supporting facilities for the main activities in Pertamina RU V 

in Balikpapan. The project site which is situated in Lawe-lawe Village in Penajam District, is in 

compliance with the Spatial Plan as described in Chapter IV Article 29 of Penajam Paser Utara 

Government Regulation No.03 Year 2014 which states that the project site is located in areas 

designated as industrial area. 

Also, based on Chapter V of Penajam Paser Utara Government Regulation No.03 Year 2014 which 

describes allocation for Strategic Economic Areas, the project site is situated in Regency Strategic 

Areas as it is regarded as a Lawe-Lawe Terminal Area. 

Based on the above explanations which refers to relevant applicable Government Regulations, the 

project site for Pertamina RU V is in conformance with Spatial Structure Plan and Spatial Scheme 

Plan in each corresponding city and regency. Also, based on assessment on the Indicative Map for 

Moratorium of Issuance of New Permit (Peta Indikatif Penundaan Pemberian Izin Baru/PIPPIB) 

revision X, oil and gas activities in Balikpapan City and Penajam Paser Utara Regency are all located 

in areas that are excluded as stated in Presidential Instruction No.08 Year 2015. 

The assessments conducted above are based on spatial plans as presented in the following figure. 

 

 



Source:
- Administration from BPS, year 2010
- Pipeline and Project Layout from Pertamina (Drawing No. 20070-203-PI-
  F000-J1001) and Drawing date 10-05-2016
- River and Road from RBI scale 1:50K, year 2000
- Spatial Plan from Regional Regulation no 12 Year 2012 about Spatial Plan of
  Balikpapan City Year 2012-2032 and Regional Regulation no 3 Year 2014 
  about District Spatial Plan of Penajam Paser Utara Year 2011-2031
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5.0 TERRESTRIAL ECOLOGY BASELINE 

5.1 EXISTING HABITATS 

The habitat for terrestrial ecology of Pertamina RU V Balikpapan are dominated by natural habitat. 

The land use of the landscape still covered by forest, even dominated by industrial and residential 

area. 

5.1.1 Natural Habitat 

From IFC PS 6: Natural habitats are areas composed of viable assemblages of plant and/or animal 

species of largely native origin, and/or where human activity has not essentially modified an area’s 

primary ecological functions and species composition. 

The client will not significantly convert or degrade natural habitats, unless all of the following are 

demonstrated: 

 No other viable alternatives within the region exist for development of the project on modified 

habitat; 

 Consultation has established the views of stakeholders, including Affected Communities, with 

respect to the extent of conversion and degradation; and 

 Any conversion or degradation is mitigated according to the mitigation hierarchy. 

In areas of natural habitat, mitigation measures will be designed to achieve no net loss of biodiversity 

where feasible. Appropriate actions include: 

 Avoiding impacts on biodiversity through the identification and protection of set-asides; 

 Implementing measures to minimize habitat fragmentation, such as biological corridors; 

 Restoring habitats during operations and/or after operations; and 

 Implementing biodiversity offsets. 

Based on the survey consistent with IFC PS 6, there are natural terrestrial habitat exist within study 

area. It consist of terrestrial habitat of Gunung Sepuluh Barat, Lawe-lawe Terminal and Wanapatra 

Town Forest. The natural habitat within the study area shown on Figure 5.1. 
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5.1.2 Modified Habitat 

From PS 6: Modified habitats are areas that may contain a large proportion of plant and/or animal 

species of non-native origin, and/or where human activity has substantially modified an area’s primary 

ecological functions and species composition (This excludes habitat that has been converted in 

anticipation of the project). Modified habitats may include areas managed for agriculture, forest 

plantations, reclaimed coastal zones, and reclaimed wetlands. 

This Performance Standard applies to those areas of modified habitat that include significant 

biodiversity value, as determined by the risks and impacts identification process required in 

Performance Standard 1. The client should minimize impacts on such biodiversity and implement 

mitigation measures as appropriate. 

Based on the description of modified habitat of IFC PS 6, there are no modified terrestrial habitat 

within the study area. 

5.2 PROTECTED AREAS 

Based on the regional spatial plan from Regional Regulation no. 12 year 2012 about Spatial Plan of 

Balikpapan City year 2012-2032 and Regional Regulation No.3 Year 2014 about District Spatial Plan 

of Penajam Paser Utara year 2011-2031, there are no protected areas within the study area. The 

regional spatial plan shown on Figure 4.41. 

5.3 FLORA AND FAUNA 

5.3.1 Flora 

This section presents the baseline results for terrestrial flora or vegetation. Terrestrial flora has an 

important role in the ecosystem. These components are very sensitive to environmental changes and 

will be impacted by activities on its surrounding especially land clearance. 

5.3.1.1 Gunung Sepuluh Barat Forested Areas  

Based on the 2014 Ecopedition 2 documentation, the flora or vegetation type within this area is 

dominated by tree in Sapotaceae and Myrtaceae family: Palaquium quercifolium (Sapotaceae), 

Syzygium sp., and Tristanopsis whiteana. There are no primary forests within this area, field 

observation recognized this area as secondary forest. Consistent with Soerianegara & Indrawan 

(2002), secondary succession occurs when the normal succession climax is disturbed or destroyed. If 

interference or damage was not great then this secondary succession can reach climax earlier. If the 

rain forest is damaged by natural or human activities (cultivation and harvesting), secondary 

succession usually begins with grass and shrub vegetation. Table 5.1 provides a list of flora species 

documented within the Ecopedition 2 documentation. 
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Table 5.1 Plant Species listed in Gunung Sepuluh Barat 2014 Ecopedition 2 
documentation. 

Species Family 

Conservation Status1 

IUCN 

Redlist2 
CITES 

Nationally 

Protected 
Endemism 

Acacia auriculiformis Leguminosae LC - - - 

Adenanthera sp. Fabaceae - - - - 

Alstonia angustiloba Apocynaceae - - - - 

Alstonia scholaris Apocynaceae LC - - - 

Archidendron clypearia Fabaceae - - - - 

Archidendron sp. Fabaceae - - - - 

Artocarpus dadah Moraceae - - - - 

Artocarpus elasticus Moraceae - - - - 

Artocarpus heterophyllus Moraceae - - - - 

Artocarpus nitidus Moraceae - - - - 

Baccaurea parviflora Phyllanthaceae - - - - 

Barringtonia sp. Lecythidaceae - - - - 

Castanopsis argentea Fagaceae - - - - 

Casuarina equisetifolia Casuarinaceae - - - - 

Casuarina sp. Casuarinaceae - - - - 

Cratoxylum arborescens Guttiferae LC - - - 

Dillenia suffruticosa Dilleniaceae - - - - 

Diospyros borneensis Ebenaceae - - - - 

Diospyros buxifolia Ebenaceae - - - - 

Diospyros microphylla Ebenaceae - x - - 

Dipterocarpus sp. Dipterocarpaceae - x - - 

Dracontomelon dao Anacardiaceae - x - - 

Durio acutifolius Bombacaceae VU x - Endemic 

Dyera sp. Apocynaceae - x - - 

Ficus benjamina Moraceae - x - - 

Ficus rumphii Moraceae - x - - 

Gluta wallichii Anacardiaceae - x - - 

Hopea sp. Dipterocarpaceae - - - - 

Knema sp. Myristicaceae - - - - 

Koompassia excelsa Leguminosae LC - - - 

Lagerstroemia speciosa Lythraceae - - - - 

Lithocarpus gracilis Fagaceae - - - - 

Litsea firma Lauraceae - - - - 
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Species Family 

Conservation Status1 

IUCN 

Redlist2 
CITES 

Nationally 

Protected 
Endemism 

Macaranga gigantean Euphorbiaceae - - - - 

Macaranga triloba Euphorbiaceae - - - - 

Mallotus sp. Euphorbiaceae - - - - 

Mangifera foetida Anacardiaceae LC - - - 

Mangifera sp. Anacardiaceae - - - - 

Memecylon sp. Melastomataceae - - - - 

Nauclea officinalis Rubiaceae - - - - 

Ochanostachys amentacea Olacaceae DD - - - 

Oncosperma horridum Arecaceae - - - - 

Palaquium quercifolium Sapotaceae - - - - 

Pentace sp. Malvaceae - - - - 

Peronema canescens Lamiaceae - - - - 

Polyalthia glauca Annonaceae - - - - 

Pternandra rostrata Melastomataceae - - - - 

Pterocarpus indicus Leguminosae VU - - - 

Quercus argentata Fagaceae - - - - 

Rhodamnia sp. Myrtaceae - - - - 

Sandoricum koetjape Meliaceae - - - - 

Santiria sp. Burseraceae - - - - 

Schima wallichii Theaceae - - - - 

Shorea balangeran Dipterocarpaceae CR - - - 

Sindora wallichii Leguminosae - - - - 

Sterculia sp. Malvaceae - - - - 

Syzygium sp. Myrtaceae - - - - 

Terminalia catappa Combretaceae - - - - 

Tristaniopsis whiteana Myrtaceae - - - - 

Vatica sp. Dipterocarpaceae - - - - 

Vitex pinnata Lamiaceae - - - - 

Xanthophyllum sp. Polygalaceae - - - - 

1Source: IUCN Red List Database (https://www.iucnredlist.org), Convention on International Trade in Endangered Species of 

Wild Fauna and Flora, and Government Regulation No. 7 of 1999 on Preservation of Wild Plants and Animals; 
2CR = critically endangered, VU = vulnerable, LC = least concern, DD = data deficient. 

 

From the plant species listed in Gunung Sepuluh Barat, one species is identified by the IUCN Red List 

Data Base as Data Deficient (DD): Ochanostachys amentacea. Five plant species are identified as 

Least Concern (LC): Ear-leaf Acacia (Acacia auriculiformis), White Cheesewood (Alstonia scholaris), 

Cratoxylum arborescens, Koompassia excelsa, and Horse Mango (Mangifera foetida). Two plant 
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species are identified as Vulnerable (VU): Durio acutifolius and Burmese Rosewood (Pterocarpus 

indicus). One plant species is identified as Critically Endangered (CR): Red Balau (Shorea 

balangeran). One plant species is endemic and/or species with limited distribution in Kalimantan: 

Durio acutifolius. 

Flora Species Diversity, Richness, Evenness and Dominance Index 

In the Gunung Sepuluh Barat forested areas, the value of diversity index (H’) is 2.93. It means all 

vegetation was categorized as high diversity with high individual distribution within each species, and 

high community stability (all values of diversity index >2). Species richness (Margalef index) was 

categorized as good criteria with 9.05 index value. Dominance values were also low with 0.09 index 

value. Conversely, evenness index values were relatively high with 0.71, indicates that the species 

abundance are all equal. 

Figure 5.2 Index value of flora species in Gunung Sepuluh Barat 2014 Ecopedition 
2 documentation. 

 

5.3.1.2 Centralized Crude Lawe-Lawe Terminal 

The forested areas in Lawe-Lawe Terminal recognized as secondary forest, supplementary field 

observation was identified common vegetation such as Fig (Ficus spp.), Acacia cf. crassicarpa, 

Dillenia suffruticosa, Artocarpus spp., Acacia mangium, and Vitex pinnata. Based on the 2013 ANDAL 

documentation, vegetation consisting of estuarine vegetation is distributed around Lawe-Lawe 

Terminal Areas. These areas are dominated by Hibiscus tiliaceus, Holly-leaved Acanthus (Acanthus 

ilicifolius), and Golden Leather Fern (Acrosticum aureum). 

5.3.1.3 Forested Areas within Balikpapan Refinery Unit Area 

Based on the 2014 Ecopedition 2 documentation, besides of Gunung Sepuluh Barat, there were 

seven sites of forested area where protected as city forests by PT Pertamina Refinery Unit V 

Balikpapan area: Bunyu-Gunung Pancur consists of 43 species of flora belonging to 22 families, 

Dowel Besar consists of 34 species of flora belonging to 22 families, Dowel Kecil consists of 19 

species of flora belonging to 14 families, Gunung Balikpapan consists of  85 species of flora 

belonging to 38 families, Gunung Pancur Barat consists of 95 species of flora belonging to 32 
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families, Gunung Sepuluh Timur consists of  60 species of flora belonging to 28 families, and Gunung 

Teknik consists of 34 species of flora belonging to 22 families. 

Figure 5.3 Comparison of species and families of flora within the forested areas in 
Balikpapan Refinery Unit Area. 

 

5.3.2 Fauna 

5.3.2.1 Avifauna  

A total of 27 species of birds have been recorded within the PT Pertamina (Persero) Refinery Unit V 

Balikpapan during supplementary field survey in 2016. There were 11 species of birds recorded at 

Gunung Sepuluh Barat forested areas, and 22 species of birds recorded at Lawe-Lawe Terminal  

(Table 5.2). 

Table 5.2 Avifauna species recorded in Gunung Sepuluh Barat and Lawe-Lawe 

Terminal. 

Species Local name English Name Location1 

Conservation Status2 

IUCN 

Redlist3 
CITES 

Nationally 

Protected 

Acridotheres cristatellus Kerak jambul Crested Myna GSB LC - - 

Aethopyga siparaja 
Burung-madu 
sepah-raja 

Crimson 
Sunbird 

LL LC - Protected 

Amaurornis phoenicurus Kareo padi 
White-breasted 
Weterhen 

LL LC - - 

Anhinga melanogaster Pecuk ular Asia Oriental Darter LL NT - Protected 

Arachnothera flavigaster 
Pijantung 
tasmak 

Spectacled 
Spiderhunter 

LL LC - Protected 

Ardeola speciosa Blekok sawah 
Javan Pond-
heron 

LL LC - - 

Cacomantis sonneratii Wiwik lurik 
Banded Bay 
Cuckoo 

LL LC - - 

Caprimulgus macrurus Cabak maling Large-tailed LL LC - - 
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Species Local name English Name Location1 

Conservation Status2 

IUCN 

Redlist3 
CITES 

Nationally 

Protected 

Nightjar 

Chalcophaps indica 
Delimukan 
zamrud 

Grey-capped 
Emerald Dove 

GSB, LL LC - - 

Collocalia esculenta Walet sapi Glossy Swiftlet GSB, LL LC - - 

Dendrocygna javanica Belibis batu 
Lesser 
Whistling-duck 

LL LC - - 

Dicaeum trigonostigma 
Cabai bunga-
api 

Orange-bellied 
Flowerpecker 

GSB, LL LC - - 

Elanus caeruleus Elang tikus 
Black-winged 
Kite 

LL LC II Protected 

Geopelia striata Perkutut Jawa Zebra Dove LL LC - - 

Haliaeetus leucogaster 
Elang-laut 
perut-putih 

White-bellied 
Sea-eagle 

GSB LC II Protected 

Haliastur indus Elang bondol Brahminy Kite GSB LC II Protected 

Lanius schach Bentet kelabu 
Long-tailed 
Shrike 

LL LC - - 

Lonchura fuscans 
Bondol 
Kalimantan 

Dusky Munia LL LC - - 

Macronous borneensis 
Ciung-air 
coreng 

Bold-striped 
Tit-babbler 

LL - - - 

Merops viridis Kirik-kirik biru 
Blue-throated 
Bee-eater 

LL LC - - 

Orthotomus ruficeps Cinenen kelabu Ashy Tailorbird LL LC - - 

Orthotomus sericeus Cinenen merah 
Rufous-tailed 
Tailorbird 

GSB LC - - 

Passer montanus 
Burung-gereja 
Erasia 

Eurasian Tree 
Sparrow 

GSB LC - - 

Pycnonotus aurigaster Cucak kutilang 
Sooty-headed 
Bulbul 

GSB, LL LC - - 

Pycnonotus goiavier 
Merbah 
cerukcuk 

Yellow-vented 
Bulbul 

GSB, LL LC - - 

Stachyris maculata 
Tepus tunggir-
merah 

Chestnut-
rumped 
Babbler 

GSB, LL NT - - 

Streptopelia chinensis Tekukur biasa Spotted Dove LL LC - - 

1GSB = Gunung Sepuluh Barat, LL = Lawe-Lawe Terminal; 
2Source:  IUCN Red List Database (https://www.iucnredlist.org), Convention on International Trade in Endangered Species of 

Wild Fauna and Flora (https://www.cites.org), and Government Regulation No. 7 of 1999 on Preservation of Wild 

Plants and Animals;  

3LC = least concern, NT = near threatened. 

Among all avifauna species recorded in Gunung Sepuluh Barat and Lawe-Lawe Terminal, six species 

listed as a protected by Indonesian government regulation No. 7/1999: Crimson Sunbird (Aethopyga 

siparaja), Oriental Darter (Anhinga melanogaster), Spectacled Spiderhunter (Arachnothera 

flavigaster), Black-winged Kite (Elanus caeruleus), White-bellied Sea-eagle (Haliaeetus leucogaster), 

and Brahminy Kite (Haliastur indus). 
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There were 24 species of birds classified by the IUCN Red List data base as Least Concern (LC): 

Crested Myna (Acridotheres cristatellus), Crimson Sunbird (Aethopyga siparaja), White-breasted 

Weterhen (Amaurornis phoenicurus), Spectacled Spiderhunter (Arachnothera flavigaster), Javan 

Pond-heron (Ardeola speciosa), Banded Bay Cuckoo (Cacomantis sonneratii), Large-tailed Nightjar 

(Caprimulgus macrurus), Grey-capped Emerald Dove (Chalcophaps indica), Glossy Swiftlet 

(Collocalia esculenta), Lesser Whistling-duck (Dendrocygna javanica), Orange-bellied Flowerpecker 

(Dicaeum trigonostigma), Black-winged Kite (Elanus caeruleus), Zebra Dove (Geopelia striata), 

White-bellied Sea-eagle (Haliaeetus leucogaster), Brahminy Kite (Haliastur indus), Long-tailed Shrike 

(Lanius schach), Dusky Munia (Lonchura fuscans), Blue-throated Bee-eater (Merops viridis), Ashy 

Tailorbird (Orthotomus ruficeps), Rufous-tailed Tailorbird (Orthotomus sericeus), Eurasian Tree 

Sparrow (Passer montanus), Sooty-headed Bulbul (Pycnonotus aurigaster), Yellow-vented Bulbul 

(Pycnonotus goiavier), and Spotted Dove (Streptopelia chinensis). Two species of birds were 

classified as Near Theratened (NT): Oriental Darter (Anhinga melanogaster) and Chestnut-rumped 

Babbler (Stachyris maculate). 

Three species of birds are listed in CITES Appendix II: Black-winged Kite (Elanus caeruleus), White-

bellied Sea-eagle (Haliaeetus leucogaster), and Brahminy Kite (Haliastur indus). 

Figure 5.4 Lesser Whistling-duck (Dendrocygna javanica) observed in Lawe-Lawe 
Terminal. 

 

Avifauna Species Diversity, Richness, Evenness, and Dominance Index. 

The most diversity was in Lawe-Lawe Terminal, with a diversity index (H’) value of 2.946, followed by 

Gunung Sepuluh Barat with a diversity index (H’) value of 2.253. The highest species richness 

(Margalef index) and evenness index (e) was in Lawe-Lawe Terminal with values of 6.059 and 0.953 

respectively. Conversely, the lowest species richness (Margalef index) and evenness index (e) was in 

Gunung Sepuluh Barat with index values of d = 3.607 and e = 0.939. Gunung Sepuluh Barat had the 

highest dominance index value at 0.125, and Lawe-Lawe Terminal had the lowest dominance index 

value at 0.063.  

The Diversity index is a standard value for measuring the level of diversity of an ecosystem. Species 

diversity consists of two major components: (1) species richness which reflects the total number of all 
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species found, and (2) species evenness which describes the relative proportions of individuals 

among each species (Odum 1971).  

Figure 5.5 Diversity, species richness, evenness and dominance index for birds 
within the Gunung Sepuluh Barat and Lawe-Lawe Terminal. 

 

5.3.2.2 Mammals 

A total of eight species of mammals were identified based on 2014 Ecopedition documentation and 

supplementary field survey in 2016. There were four species of mammals listed within Gunung 

Sepuluh Barat: Common Palm Civet (Paradoxurus hermaphroditus), Malaysian Field Rat (Rattus 

tiomanicus), Nicobar Crab-eating Macaque (Macaca fascicularis), and Plantain Squirrel (Callosciurus 

notatus). Six species of mammals were listed within Lawe-Lawe Terminal: Bearded Pig (Sus 

barbatus), Nicobar Crab-eating Macaque (Macaca fascicularis), Plantain Squirrel (Callosciurus 

notatus), Sambar (Rusa unicolor), Sunda Pangolin (Manis javanica), and Yellow-throated Marten 

(Martes flavigula). 

Table 5.3 Conservation status of mammals observed within the Gunung Sepuluh 

Barat and Lawe-Lawe Terminal. 

Species Local name 
English 

Name 
Location1 

Conservation Status2 

IUCN 

Redlist3 

CITES 

Appendix 

Nationally 

protected 

Callosciurus notatus Bajing Kelapa 
Plantain 
Squirrel 

GSB LC - - 

Rusa unicolor Rusa Sambar Sambar LL VU - Protected 

Macaca fascicularis Monyet Kra 

Nicobar 
Crab-
eating 
Macaque 

GSB LC - - 

Manis javanica4 Trenggiling 
Peusing 

Sunda 
Pangolin 

LL CR II Protected 

Martes flavigula 
Musang Leher-
kuning 

Yellow-
throated 
Marten 

LL LC - - 
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Species Local name 
English 

Name 
Location1 

Conservation Status2 

IUCN 

Redlist3 

CITES 

Appendix 

Nationally 

protected 

Paradoxurus 
hermaphroditus 

Musang Luwak 
Common 
Palm 
Civet 

GSB LC - - 

Rattus tiomanicus Tikus Belukar 
Malaysian 
Field Rat 

GSB LC - - 

Sus barbatus Babi Berjenggot 
Bearded 
Pig 

LL VU - - 

1GSB = Gunung Sepuluh Barat, LL = Lawe-Lawe Terminal; 
2Source:  IUCN Red List Database (https://www.iucnredlist.org), Convention on International Trade in Endangered Species of 

Wild Fauna and Flora (https://www.cites.org), and Government Regulation No. 7 of 1999 on Preservation of Wild 
Plants and Animals;  

3LC = least concern, VU = vulnerable, CR = critically endangered; 
4Information gathered from interviewed. 
 

Five species of mammals were classified by the IUCN Red List data base as Least Concern (LC): 

Common Palm Civet (Paradoxurus hermaphroditus), Malaysian Field Rat (Rattus tiomanicus), 

Nicobar Crab-eating Macaque (Macaca fascicularis), Plantain Squirrel (Callosciurus notatus), and 

Yellow-throated Marten (Martes flavigula). Two species of mammals were classified as Vulnerable 

(VU): Bearded Pig (Sus barbatus) and Sambar (Rusa unicolor). One species of mammal was 

classified as Critically Endangered (CR): Sunda Pangolin (Manis javanica). 

One species of mammal was listed on Appendix II of CITES: Sunda Pangolin (Manis javanica), and 

two species of mammals were listed as a protected by Indonesian government regulation No. 7/1999: 

Sambar (Rusa unicolor) and Sunda Pangolin (Manis javanica). 

Figure 5.6 Yellow-throated Marten (Martes flavigula) observed in Lawe-Lawe 
Terminal. 

 

5.3.2.3 Herpetofauna  

A total of 10 species of herpetofauna have been identified within the Gunung Sepuluh Barat and 

Lawe-Lawe Terminal based on 2014 Ecopedition documentation and supplementary field survey in 

2016. These 10 species composed of three species of frog belonging to three families (Bufonidae, 
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Microhylidae, and Rhacophoridae) and seven species of reptiles belonging to six families (Agamidae, 

Colubridae, Elapidae, Pythonidae, Scincidae, and Varanidae). 

Table 5.4 Conservation status of herpetofauna observed within the Gunung 

Sepuluh Barat and Lawe-Lawe Terminal. 

Species Local name English Name Location1 

Conservation Status2 

IUCN 

Redlist3 

CITES 

Appendix 

Nationally 

Protected 

Amphibians 

Duttaphrynus 
melanostictus 

Kodok Buduk  
Black-spectacled 
Toad 

GSB LC - - 

Kaloula 
baleata 

Belentuk 
Smooth-fingered 
Narrow-mouthed 
Frog 

GSB LC - - 

Polypedates 
lecuomystax 

Katak Pohon 
Bergaris 

Four-lined Tree 
Frog 

GSB, LL - - - 

Reptiles 

Bronchocela 
cristatella 

Bunglon 
Green Crested 
Lizard 

GSB, LL - - - 

Eutropis 
multifasciata 

Kadal Kebun 
Common Sun 
Skink 

GSB, LL - - - 

Malayophyton 
reticulatus 

Ular Sanca 
Batik 

Reticulated Python GSB, LL - II - 

Ophiophagus 
hannah 

Ular King 
Kobra 

King Cobra GSB, LL VU II - 

Pareas 
nuchalis 

Ular Siput 
Barred Slug-eating 
Snake 

GSB LC - - 

Varanus 
salvator 

Biawak 
Common Water 
Monitor 

GSB, LL LC II - 

1GSB = Gunung Sepuluh Barat, LL = Lawe-Lawe Terminal; 
2Source:  IUCN Red List Database (https://www.iucnredlist.org), Convention on International Trade in Endangered Species of 

Wild Fauna and Flora (https://www.cites.org), and Government Regulation No. 7 of 1999 on Preservation of Wild 
Plants and Animals; 

3LC = least concern, VU = vulnerable  

Four species of herpetofauna were classified by the IUCN Red List data base as Least Concern (LC): 

Black-spectacled Toad (Duttaphrynus melanostictus), Common Water Monitor (Varanus salvator), 

Barred Slug-eating Snake (Pareas nuchalis), and Smooth-fingered Narrow-mouthed Frog (Kaloula 

baleata). One species was classified as Vulnerable (VU): King Cobra (Ophiophagus hannah). Four 

other species observed were not currently listed with the IUCN.  

Three species of herpetofauna were listed on Appendix II of CITES: Common Water Monitor (Varanus 

salvator), King Cobra (Ophiophagus hannah), and Reticulated Python (Malayophyton reticulatus). 

5.3.2.4 Introduced Pests 

There were no introduced pests or invasive alien species identified during supplementary field survey 

2016 in Gunung Sepuluh Barat forested area and Lawe-Lawe Terminal. 
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5.4 CRITICAL AND SENSITIVE HABITATS 

From IFC PS 6: Critical habitats are areas with high biodiversity value, including (i) habitat of 

significant importance to Critically Endangered and/or Endangered11 species; (ii) habitat of significant 

importance to endemic and/or restricted-range species; (iii) habitat supporting globally significant 

concentrations of migratory species and/or congregatory species; (iv) highly threatened and/or unique 

ecosystems; and/or (v) areas associated with key evolutionary processes. 

Table 5.5 Important species of flora and fauna observed within the Gunung 
Sepuluh Barat and CCT Lawe-Lawe consistent with IFC Performance 
Standard 6. 

Critical Habitat 
Criterion1 Description Flora and Fauna 

Associated 
Habitat 

1 Habitat of significant 
importance to Critically 
Endangered and/or 
Endangered species. 

Shorea balangeran and Manis 

javanica. 

Gunung Sepuluh 
Barat forested 
area and Lawe-
Lawe Terminal. 

2 Habitat of significant 
importance to endemic 
and/or restricted-range 
species. 

Durio acutifolius, Lonchura fuscans  
and Pareas nuchalis  

Gunung Sepuluh 
Barat forested 
area and Lawe-
Lawe Terminal. 

5 Key evolutionary processes Manis javanica Lawe-Lawe 
Terminal. 

1Source:  2014 Ecopedition 2 documentation; 2016 data from supplementary field survey; habitat type assessment using IFC-
PS6 criteria; and http://www.edgeofexistence.org/index.php. 

 

Based on the IFC-PS6 Criterion 1 definition, 2014 Ecopedition 2 documentation and PTHI 

supplementary field surveys in 2016, two important species have been identified within the Gunung 

Sepuluh Barat forested area and Lawe-Lawe Terminal as Critically Endangered: Red Balau (Shorea 

balan) and Sunda Pangolin (Manis javanica). 

Three other species observed within the Gunung Sepuluh Barat forested area, are classified as 

Endemic and/or restricted-range species (Criterion 2 above). These species are consist of one 

species of plant: Durio acutifolius; one species of bird: Dusky Munia (Lonchura fuscans); and one 

species of reptile: Barred Slug-eating Snake (Pareas nuchalis). 

One site potentially associated with key evolutionary processes were assessed under Criterion 5: 

Lawe-Lawe Terminal. The criterion based on evolutionary significant units (ESUs) and Evolutionary 

Distinct and Globally Endangered Species (EDGE) species were defined by Zoological Society of 

London (ZSL). A single species is known and potentially occurred in Lawe-Lawe Terminal namely 

Sunda Pangolin (Manis javanica). This species is ranked 92nd out of more than 5.000 species, on the 

Evolutionary Distinct and Globally Endangered (EDGE) mammals list due to its combinations of high 

evolutionary distinctiveness and critically endangered threat status (Owen 2014). 

Based on the above description on habitats and flora/fauna, the critical habitat are shown on  

Figure 5.7. 
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6.0 AQUATIC BIOTA ECOLOGY BASELINE 

This section describes the aquatic biota ecology baseline covering the freshwater ecology and marine 

ecology. The freshwater ecology described in this section including the habitat (natural and modified 

habitat), plankton, benthic macroinvertebrate and the critical and sensitive habitats. The marine 

ecology not only explains the existing habitat, but also mangrove, coral reef, fishery areas, invasive 

species, and marine protected areas & species. These will be described in detail in the following 

sections.  

6.1 FRESHWATER ECOLOGY BASELINE 

6.1.1 Existing Habitat 

To determine the baseline situation in the Pertamina (Persero) Refinery Unit V Balikpapan, an aquatic 

biota survey was conducted by nine different locations at the site (Wain River In, Wain River Out, 

Wain Dam, Atas Air Village, Pertamina Lawe-Lawe Lagoon, Chevron Lawe-Lawe Lagoon, Lawe-

Lawe Outlet, Bendali Helipad, Drainage Jl. 213 (inside refinery area). Coordinates and locations are 

presented in Table 6.1 and Figure 6.1.  

Table 6.1 Locations for aquatic biota survey around the Pertamina (Persero) 
Refinery Unit V Balikpapan. 

Location 
Locations 

Longitude Latitude 

Wain River In 116° 50' 14.700" E 1° 8' 30.100" S 

Wain River Out 116° 50' 11.970" E 1° 8' 44.150" S 

Wain Dam 116° 50' 11.170" E 1° 8' 39.220" S 

Atas Air Village 116° 49' 34.930" E 1° 14' 33.760" S 

Pertamina Lawe-Lawe Lagoon 116° 41' 14.150" E 1° 19' 47.590" S 

Chevron Lawe-Lawe Lagoon 116° 41' 1.630" E 1° 20' 10.000" S 

Lawe-Lawe Outlet 116° 41' 40.550" E 1° 19' 47.400" S 

Bendali Helipad 116° 49' 14.310" E 1° 15' 17.070" S 

Drainage; Jl. 213 (inside refinery area) 116° 49' 40.410" E 1° 14' 54.570" S 

Source: Sucofindo, 2016 

 

The supplementary field survey in 2016 aquatic biota was conducted in two site areas in RU V 

Pertamina Balikpapan refinery and Lawe-Lawe Terminal in Penajam Paser Utara District. Four habitat 

types of aquatic biota were recognized in the study area: river, dam, lagoon, and drainage. Based on 

the inventory survey at least 12 genus of phytoplankton from three classes, six genus of zooplankton 

from four classes, and six genus of benthic macroinvertebrates from four classes were recorded. The 

existing condition sample location in wain river is within Sei Wain Protected Forest. While, the sample 

location in dam, lagoon, and drainage is around Pertamina (Persero) Refinery Unit V Balikpapan. 
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6.1.1.1 Natural Habitat 

River Habitat 

River habitat as natural habitat type is common on the project site. The Balikpapan refinery will use 

Wain River as a watercourse in Sei Wain Protected Forest. Phytoplankton recorded in river habitat 

type are generally from three classes: Bacillariophyceae, Cyanophyceae, and Chlorophyceae. A total 

of nine genus of phytoplankton were recorded which included three classes. The genus are 

Coscinodiscus sp, Fragilaria sp, Nitzchia sp, Diatoma sp, Rhizosolenia sp, Oscillatoria sp, 

Merismopedia sp, Spirogyra sp and Micrasterias sp. A total of five genus of zooplankton from four 

classes (Crustacea, Ciliata, Dinoflagellida, and Rotatoria) were found in the river habitat: Cyclops sp, 

Ciliata, Urostyla sp, Phacus sp,and Notholca sp. Four genus of benthic macroinvertebrates were 

found in the river habitat: Parathelphusa sp, Nereis sp,  Polychaeta sp, and Lumbriculus sp. There 

were no endemic and protected benthic macroinvertebrates, based on the government and 

international regulations. 

6.1.1.2 Modified Habitat 

In the Pertamina RU V Balikpapan : Pertamina Lawe-Lawe lagoon and Chevron Lawe-Lawe lagoon 

was found modified habitats such as Logoon habitat, dam habitat and freshwater habitat (drainange).  

Lagoon Habitat 

There are two lagoons in the Balikpapan refinery project areas: Pertamina Lawe-Lawe lagoon and 

Chevron Lawe-Lawe lagoon. Phytoplankton recorded in lagoon habitats are generally from three 

classes: Bacillariophyceae, Cyanophyceae, and Chlorophyceae. A total of ten genus of phytoplankton 

were recorded, which included three classes. The genus are Coscinodiscus sp, Fragilaria sp, Nitzchia 

sp, Diatoma sp, Pleurosigma sp, Rhizosolenia sp, Oscillatoria sp, Merismopedia sp, Microcystis sp, 

and Staursatrum sp. A total of six genus of zooplankton from four classes (Crustacea, Ciliata, 

Dinoflagellida, and Rotatoria) were found in the lagoon: Cyclops sp, Daphnia sp, Ciliata, Urostyla sp, 

Phacus sp, and Notholca sp. Seven genus of benthic macroinvertebrates from four classes (Bivalvia, 

Gastropod, Crustacean, Annellida) were found in the lagoon habitat: Corbicula sp, Tylomelania sp, 

Parathelphusa sp, Mysis sp, Nereis sp,  Polychaeta sp, and Lumbriculus sp. 

Dam Habitat 

Dam habitat is located in the northern part of Balikpapan rerfinery near the Wain River or the water 

from Wain River. More dam habitat is at the Balikpapan refinery, namely at the Bendali Helipad. A 

total of eight genus of phytoplankton were recorded which included three classes (Bacillarophyceae, 

Cyanophyceae, and Chlorophyceae). The genus are Coscinodiscus sp, Fragilaria sp, Nitzchia sp, 

Pleurosigma sp, Rhizosolenia sp, Oscillatoria sp, Microcystis sp, and Micrasterias sp. 

A total of four genus of zooplankton from three classes (Crustacea, Ciliata, and Dinoflagellida) were 

found in the dam habitat: Cyclops sp, Daphnia sp, Ciliata, and Phacus sp. Six genus of Benthic 

macroinvertebrates were found in the dam habitat: Corbicula sp, Tylomelania sp, Parathelphusa sp, 

Nereis sp, Polychaeta sp, and Lumbriculus sp. 
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Freshwater Habitat (Drainange) 

In the development site of Pertamina RU V Balikpapan refinery is found four drainage there are Atas 

Air Village, Lawe-lawe Outlet, and Drainage in refinery area. Aquatic biota freshwater habitat 

(drainange) in Balikpapan Refinery Area are Atas Air village and Drainage in refinery area, while in 

Lawe-Lawe is found at Lawe-Lawe Outlet.  

Phytoplankton recorded in freshwater habitat (drainange) type are generally from two classes, namely 

Bacillariophyceae and Cyanophyceae. A total of seven genus of phytoplankton recorded which 

included into two class. The genus are Coscinodiscus sp, Fragilaria sp, Nitzchia sp, Diatoma sp, 

Rhizosolenia sp, Oscillatoria sp, and Merismopedia sp. A total of five (5) genus of zooplankton from 

three class (Crustacea, Ciliata, and Dinoflagellida) were found in the drainage which include Cyclops 

sp, Daphnia sp, Ciliata, Urostyla sp, and Phacus sp. Five genus of benthic macroinvertebrates were 

found on the drainage habitat which include Tylomelania sp, Parathelphusa sp, Nereis sp,  

Polychaeta sp, and Lumbriculus sp from three class (Gastropod, Crustacean, Annellida). 

6.1.1.3 Protected Areas 

Based on forest status from Ministry of Environmental and Forestry, Decree No. 718-Menhut II-2014 

Sei Wain Reservoir was in protected area. Sei Wain Protected Forest has a variety of natural wealth 

of flora and fauna. Wain River Protection Forest is a protected forest with an area of 10,025 ha 

through which the river Wain 18,300 m long and with a clear watery mangrove forests either side. 

Water from this river used as a source of clean water for Housing and Pertamina Oil Refinery in the 

city of Balikpapan. There is a water storage reservoir located within the protected forest area also 

Pertamina. 
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6.1.2 Plankton 

6.1.2.1 Phytoplankton 

Plankton is a vital component of the aquatic food chain. Plankton, particularly phytoplankton, are 

primary producers and are the first chain in the food web. Phytoplankton grows in the presence of 

sunlight, nutrients and sediment load, and in response to grazing by larger zooplankton. The amount 

of phytoplankton in the water column reflects the influence of a number of environmental factors and 

processes (Rissik and Suthers 2009). It has been used as a water-quality indicator, both in terms of 

standing crop and species composition. Plankton strongly influences non-biological aspects of water 

quality (e.g. pH, color, taste, oxygen concentration, and odor). The composition of a phytoplankton 

community also indicates food quality for zooplankton which has an implication for fisheries (APHA 

2012). 

According to laboratory analysis results, there are 12 genus of phytoplankton found in river, dam, 

drainage, and lagoon habitats around the project site, which are members of three classes: 

Bacillariophyceae, Cyanophyceae, and Chlorophyceae. 

Phytoplankton samples were collected at nine sampling sites. The community metrics for each 

sampling site are described in Table 6.2. The highest abundance was found at Chevron lagoon Lawe-

Lawe while the lowest abundance was found at Bendali Helipad. The highest richness was found at 

Chevron lagoon Lawe-Lawe and Waduk Sungai Win while the lowest richness was found at Lawe-

Lawe Outlet and Bendali Helipad. The higher the taxa richness does not necessarily indicate a high 

level of abundance. 
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Table 6.2 Phytoplankton around the Pertamina Refinery Unit (RU) V Balikpapan project site. 

Kinds of Organism 
Wain 

River In 

Wain 

River 

Out 

Wain 

Dam 

Atas 

Air 

Village 

Pertamina 

Lawe-

Lawe 

Lagoon 

Chevron 

Lawe-

Lawe 

Lagoon 

Lawe-

Lawe 

Outlet 

Bendali 

Helipad 

Drainage 

Jl. 213 (inside 

refinery area ) 

Phytoplankton                   

  Cell/l Cell/l Cell/l Cell/l Cell/l Cell/l Cell/l Cell/l Cell/l 

Bacillarophyceae          

Coscinodiscus sp. 40 40 0 24 32 40 48 48 48 

Fragilaria sp. 48 0 24 0 0 42 0 32 40 

Nitzchia sp. 72 64 72 64 48 56 32 0 56 

Diatoma sp. 24 0 0 40 64 48 0 0 0 

Pleurosigma sp. 0 0 40 0 0 0 0 0 0 

Rhizosolenia sp. 0 24 48 56 40 72 72 64 72 

Cyanophyceae 
         

Oscillatoria sp. 48 0 24 32 56 0 0 32 48 

Merismopedia sp. 0 16 0 0 0 32 32 0 0 

Microcystis sp. 0 0 40 0 40 24 0 0 0 

Chlorophyceae  
         

Spirogyra sp. 16 0 0 0 0 0 0 0 0 

Micrasterias sp. 0 16 40 0 0 0 0 0 0 

Staursatrum sp. 0 0 0 0 32 0 0 0 0 

Abundance (Cell./l) 232 208 288 216 280 314 184 176 264 

Taxa (S) 6 6 7 5 6 7 4 4 5 
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The highest diversity index value is observed at Cevron Lawe-Lawe Lagoon as shown in Figure 6.3. 

It can be seen that diversity values ranged from (H’= 1.91 to 2.73). Using this approach, sample 

stations conditions associated with diversity index are categorized as follows H’ < 1.0 = heavily 

polluted; H’ 1.0 – 3.0 = moderately polluted; and H’ > 3.0 = unpolluted. Diversity of plankton (H’) in the 

study area indicating that nine sampled were moderately polluted  

The Pileou Evenness indices values range between 0-1. The closer the value to 1 indicates the more 

even the distribution of phytoplankton. In theory, the diversity and evenness index will be high when 

the dominance index is low and vice versa. Laboratory analysis results shows that the evenness 

indices for the collected samples range from (E= 0.92 to 0.98.The highest evenness index value was 

found at drainage inside refinery area and Pertamina Lawe-Lawe Lagoon.  

The dominance indices values range from zero (0) to one (1). The closer the value is to 0, the more 

evenly taxa are distributed, while dominance values closer to 1 indicate that some taxa are dominant 

in the community (Motwani et al, 2014). The dominance index values in all sampling sites showed that 

evenly taxa are distributed. 

Figure 6.3 Diversity index, evenness index and dominance index of phytoplankton 
samples around Pertamina Refinery Unit (RU) V Balikpapan. 

 

 

 

 

 

 

 

 

 

 

6.1.2.2 Zooplankton 

Zooplankton are typically tiny animals found near the surface in aquatic environments. Together with 

phytoplankton, zooplankton are key components of surface water ecosystems forming the base of 

most food webs. The analysis result for abundance of zooplankton in all samples range from 120 to 

216 cell/l; while the taxa richness varied from 3 to 5 taxa. The highest abundance was found at 

Pertamina Lawe-Lawe lagoon while the lowest is at SWQ 3 as shown in Table 6.3. The highest taxa 

richness is found at SWQ 6. Based on the abundance and taxa compositions, Ciliata had the highest 

composition at all sampling sites, followed by Crustaceae, Dinoflagellida and Rotatoria. 
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Table 6.3 Zooplankton around the Pertamina Refinery Unit (RU) V Balikpapan project site. 

Kinds of Organism 
Wain 

River In 

Wain 

River Out 

Wain 

Dam 

Atas 

Air 

Village 

Pertamina 

Lawe-

Lawe 

Lagoon 

Chevron 

Lawe-

Lawe 

Lagoon 

Lawe-

Lawe 

Outlet 

Bendali 

Helipad 

Drainage  Jl. 

213 (inside 

refinery 

area ) 

Zooplankton                   

  Cell/l Cell/l Cell/l Cell/l Cell/l Cell/l Cell/l Cell/l Cell/l 

Crustacea          

Cyclops SP. 40 56 48 16 72 40 0 64 56 

Daphnia sp. 0 0 8 0 8 0 16 0 0 

Ciliata          

Ciliata 48 64 72 48 56 56 72 56 0 

Urostyla sp. 0 24 0 32 0 24 56 0 40 

Dinoflagellida          

Phacus sp. 56 0 40 24 48 48 0 32 24 

Rotatoria          

Notholca sp. 0 16 0 0 32 0 0 0 0 

Abundance (Ind/l) 144 160 168 120 216 168 144 152 120 

Taxa (S) 3 4 4 4 5 4 3 3 3 

  Source: Analysis of PT Sucofindo Laboratory, 2016 
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Diversity, evenness, and dominance indices of zooplankton are measured for bio-assessment. The 

laboratory analysis of the samples are shown in Figure 6.4. The diversity indices of zooplanktoon 

ranged from H’= 1.38 to 2.09, as shown in Figure 6.4. Meanwhile, the evenness indices ranged from 

E= 0.87 to 0.99. The highest diversity index was observed at Pertamina Lawe-Lawe lagoon, and the 

highest evenness index was found at Wain River. 

The dominance indices range from D= 0.25 to 0.41. The dominance index of zooplankton is relatively 

low (close to 0) which indicates that the number of individuals for each species is quite evenly 

distributed. High evenness and low dominance usually indicates a balanced proportion of each 

organism living in a particular habitat. 

Figure 6.4  Diversity index, evenness index and dominance index of zooplankton 
samples around Pertamina Refinery Unit (RU) V Balikpapan. 

 

 

 

 

 

 

 

 

 

 

6.1.3 Benthic Macroinvertebrate 

Benthic macroinvertebrates have been widely used as a bio-indicator in assessing the state of 

freshwater ecosystems around the world. Some approaches have been developed on the basis of 

certain species’ sensitivity to impairment of the aquatic environment. These species detect the effects 

of different pollutants and disturbances over the relatively long periods of months to years. They are 

reliable because their life-cycle is attributed to recruitment potential and long life of organisms. The 

reason for their responses to pollution is that benthic organisms live in sediment and are able to 

accumulate contaminants over long periods. In addition, these organisms cannot move and migrate 

due to environmental pressures and disturbances (Paul et al. 2001; in Roozbahani et al. 2010). 

According to laboratory analysis results, there are seven genus of benthic macroinvertebrate found in 

habitats around the project site, from four classes: Bivalva, Gastropod, Crustacean, and Annellida. 

The abundance of benthic macroinvertebrate in samples from all sampling locations range from 48 to 

136 individuals/m2; while the taxa richness range from 2 to 5 taxa. The highest abundance was found 

at Lawe-Lawe outlet, while the highest taxa richness was found at Pertamina Lawe-Lawe lagoon 

(Table 6.4). 
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Table 6.4 Benthic macroinvertebrates around the Pertamina Refinery Unit (RU) V Balikpapan project site. 

Kinds of Organism 

Wain 

River 

In 

Wain 

River 

Out 

Wain 

Dam 

Atas 

Air 

Village 

Pertamin

a Lawe-

Lawe 

Lagoon 

Chevron 

Lawe-

Lawe 

Lagoon 

Lawe-

Lawe 

Outlet 

Bendali 

Helipad 

Drainage  

Jl. 213 

(inside 

refinery 

area ) 

Benthic macroinvertebrates                   

  ind/m2 ind/m2 ind/m2 ind/m2 ind/m2 ind/m2 ind/m2 ind/m2 ind/m2 

Bivalvia          

Corbicula sp. 0 0 8 0 8 0 0 0 0 

Gastropod          

Tylomelania sp. 0 0 0 0 8 0 0 8 8 

Crustacean          

Parathelphusa sp 8 8 8 16 0 16 0 0 8 

Mysis sp. 0 0 0 0 16 0 0 0 0 

Annellida          

Nereis sp. 0 16 0 8 32 16 72 16 48 

Polychaeta sp. 48 40 32 24 48 56 56 72 72 

Lumbriculus sp. 32 32 40 0 0 8 16 0 0 

Abundance (Ind/m2) 88 96 88 48 112 96 144 96 136 

Taxa (S) 3 4 4 3 5 4 3 3 4 

  Source: Analysis of PT Sucofindo Laboratory, 2016 
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Figure 6.5 below show the diversity indices of benthic macroinvertebrates range from (H’= 1.04 to 

1,98). The highest diversity index is found at Pertamina Lawe-Lawe lagoon while the lowest index at 

Bendali Helipad. Diversity of benthic macroinvertebrates (H’) in the study area indicating that nine 

sampled were moderately polluted.  

Meanwhile, the evenness indices ranges from (E’= 0.65 to 0.92). The highest evenness index is found 

at Atas Air village and the lowest evenness index is found at Bendali Helipad. The dominance indices 

range from (D= 0.29 to 0.59). Indicates that the number of individual for each species is quite evenly 

distributed. 

Figure 6.5 Diversity index, evenness index and dominance index of benthic 
macroinvertebrates samples around the Pertamina Refinery Unit (RU) V 
Balikpapan. 

 

6.1.4 Critical and sensitive habitats       

Base on observation none phytoplankton, zooplankton, benthic macroinvertebrates  species protected 

by IUCN Red List Database, Convention on International Trade in Endangered Species of Wild Fauna 

and Flora, and Government Regulation No. 7 of 1999 on Preservation of Wild Plants and Animals,  

Furthermore none important phytoplankton, zooplankton, benthic macroinvertebrates species, 

endemic spesies have been identified in Pertamina RU V Balikpapan refinery and Lawe-Lawe 

Terminal. 

There are no critical habitats for aquatic biota freshwater environment, neither critical freshwater 

species nor freshwater aquatic biota protected elaborated along the project route during the ESIA 

process. However, There is sensitive habitats in Sei Wain Reservoir located within the protected 

forest. 
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6.2 MARINE ECOLOGY BASELINE 

Marine ecology components include plants and animals, the distribution and abundance of the various 

species, and the habitats of communities. Species forming a community are often interdependent, so 

a direct environmental effect on one species is likely to have indirect effect on other species. This 

interference acts primarily through food chains but can also act through one species providing a 

habitat for another species. 

The development site of Pertamina RU V Balikpapan refinery is located in the waters of Balikpapan 

Bay and the marine waters of Tanjung Jumlai. Both locations are affected by some activities at the 

Pertamina refinery development. Balikpapan Bay and Tanjung Jumlai areas are the deployment 

location for oil pipelines and the existence of Single Point Mooring (SPM) in marine areas. The most 

obvious impact for marine ecology and biodiversity is loss of habitat and of individual animals. Some 

species in a large-scale ecosystem will be most affected, especially fishes and coral reefs. Due to 

this, the marine habitat in Balikpapan Bay, especially in Lawe-Lawe Terminal and Tanjung Jumlai, are 

expected to be affected by the development activities of the Pertamina RU V Balikpapan oil refineries. 

This section presents the baseline results for marine ecology and biodiversity potentially impacted 

directly and indirectly by the PT Pertamina (Persero) Refinery Unit V Balikpapan. The supplementary 

field survey in 2016 for marine ecology and biodiversity was conducted in two marine waters areas of 

PT Pertamina (Persero) Refinery Unit V Balikpapan: Lawe-Lawe Terminal and Tanjung Jumlai in 

Penajam Paser Utara District. 

6.2.1 Existing Habitat 

The habitat for marine ecology of Pertamina RU V Balikpapan are dominated by natural habitat. The 

Balikpapan Bay and Tanjung Jumlai area consist of a variety of tropical ecosystems in a good diverse 

array of biological life, including mangroves, coral reef, marine fisheries, and marine mammals. These 

regions are also important source of food and livelihood for subsistence and commercial fishermen, 

including the economically important fisheries resources.  

6.2.1.1 Natural Habitat 

From IFC PS 6: Natural habitats are areas composed of viable assemblages of plant and/or animal 

species of largely native origin, and/or where human activity has not essentially modified an area’s 

primary ecological functions and species composition. 

The client will not significantly convert or degrade natural habitats, unless all of the following are 

demonstrated: 

 No other viable alternatives within the region exist for development of the project on modified 

habitat; 

 Consultation has established the views of stakeholders, including Affected Communities, with 

respect to the extent of conversion and degradation; and 

 Any conversion or degradation is mitigated according to the mitigation hierarchy. 

In areas of natural habitat, mitigation measures will be designed to achieve no net loss of biodiversity 

where feasible. Appropriate actions include: 

 Avoiding impacts on biodiversity through the identification and protection of set-asides; 
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 Implementing measures to minimize habitat fragmentation, such as biological corridors; 

 Restoring habitats during operations and/or after operations; and 

 Implementing biodiversity offsets. 

Based on the survey consistent with IFC PS 6, there are natural terrestrial habitat exist within study 

area. It consist of mangrove habitat at Muan River Lawe-Lawe Terminal and coral reef habitat in 

Gusung Area and Tanjung Jumlai. The natural habitat within the study area shown on Figure 6.6. 
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6.2.1.2 Modified Habitat 

From PS 6: Modified habitats are areas that may contain a large proportion of plant and/or animal 

species of non-native origin, and/or where human activity has substantially modified an area’s primary 

ecological functions and species composition (This excludes habitat that has been converted in 

anticipation of the project). Modified habitats may include areas managed for agriculture, forest 

plantations, reclaimed coastal zones, and reclaimed wetlands. 

This Performance Standard applies to those areas of modified habitat that include significant 

biodiversity value, as determined by the risks and impacts identification process required in 

Performance Standard 1. The client should minimize impacts on such biodiversity and implement 

mitigation measures as appropriate. 

Based on the description of modified habitat of IFC PS 6, there are no modified terrestrial habitat 

within the study area. 

6.2.1.3 Protected Areas 

IUCN defines a protected area as a clearly defined geographical space, recognized, dedicated and 

managed, through legal or other effective means, to achieve the long-term conservation of nature with 

associated ecosystem services and cultural values. Protected areas – national parks, wilderness 

areas, community conserved areas, nature reserves and so on – are a mainstay of biodiversity 

conservation, while also contributing to people’s livelihoods, particularly at the local level. 

Based on the description above there are no marine protected areas and national parks near the area 

of influence, especially in Lawe Lawe Terminal and Tanjung Jumlai. The nearest national park (Kutai 

National Park) is about 260 kilometers from area of influence.  

6.2.2 Mangrove Habitat 

The mangrove habitat in the development site of Pertamina RU V Balikpapan (located in the Muan 

River around Lawe-Lawe Terminal) is still a natural mangrove habitat. This habitat is dominated by 

the Lumnitzera and Rhizopora genus. The sampling location of the mangrove ecosystem in the Muan 

River is shown in Table 6.5. 

Table 6.5 Mangrove habitat sampling locations in Muan River, Lawe-Lawe. 

Location 
Coordinate 

Latitude (S) Longitude (E) 

Sempadan Muan River 1 01012’26.500 116039'47.000 

Sempadan Muan River 2 01012’32.300 116039'48.000 

Source: Sucofindo, 2016. 

 

The results from this survey demonstrate that the type of the mangrove habitat in the Muan River 

consists of Rhizopora, Bruguiera, Ceriops, Lumnitzera, Excoecaria, Xylocarpus, and Acrostichum. 

The composition and density detail of mangrove habitat in the Muan River are shown in Table 6.6 to 

6.8. 
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Table 6.6 Composition and density of mangrove habitat in Muan River (tree level). 

Species 
Local 

Name 
Family 

ni Ka Kr 

Sta 1 Sta 2 Sta 1 Sta 2 Sta 1 Sta 2 

Lumnitzera 

littorea 
teruntum Combretaceae 31 8 1033.3 266.7 38.7 10.8 

Xylocarpus 

granatum 
nyirih Meliaceae 8 14 266.7 466.7 10 18.9 

Rhizopora 

stylosa 
bakau Rhizoporaceae 7 7 233.3 233.3 8.7 9.5 

Rhizopora 

apicunata 

bakau 

minyak 
Rhizoporaceae 17 35 566.7 1166.7 21.2 47.3 

Lumnitzera 

racemosa 
teruntum Combretaceae 2 1 66.7 33.3 2.5 1.4 

Bruguiera 

gymnorrhiza 

bakau 

merah 
Rhizoporaceae -  3 -  100  - 4.0 

Rhizopora 

mucronata 
bakau laki Rhizoporaceae  - 6  - 200 -  8.1 

Ceriops tagal tengar Rhizoporaceae 15  - 500  - 18.7 -  

Total 80 74 2666.7 2466.7 100 100 

Source: Sucofindo, 2016. 
Note: 
ni = Total mangrove species 
Ka = Species density per hectare 
Kr = Species density per total of species density in community or habitat 
 

 

Table 6.7 Composition and density of the mangrove habitat in Muan River (stake 
level). 

Species 
Indonesian 

Name 
Family 

ni Ka Kr 

Sta 1 Sta 2 Sta 1 Sta 2 Sta 1 Sta 2 

Lumnitzera 
littorea 

Teruntum Combretaceae 11 2 366.7 66.7 37.9 7.4 

Xylocarpus 
granatum 

Nyirih Meliaceae 7 6 233.3 200 24.1 22.2 

Rhizopora 
apicunata 

Bakau 
Minyak 

Rhizoporaceae 4 18 133.3 600 13.8 66.7 

Bruguiera 
gymnorrhiza 

Bakau 
Merah 

Rhizoporaceae - 1 - 33.3 - 3.7 

Ceriops tagal Tengar Rhizoporaceae 7 - 233.3 - 24.1 - 

Total 29 27 966.7 900 100 100 

Source: Sucofindo, 2016. 
Note: 
ni = Total mangrove species 
Ka = Species density per hectare 
Kr = Species density per total of species density in community or habitat 
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Table 6.8 Composition and density of mangrove habitat in Muan River (seed level) 

Species 
Indonesian 

Name 
Family 

ni Ka Kr 

Sta 1 Sta 2 Sta 1  Sta 2 Sta 1 Sta 2 

Acrostichum 
speciosum Paku Laut Pterydaceae 

178 5 5933.3 166.7 65.2 8.8 

Lumnitzera 
littorea Teruntum Combretaceae 

22 - 733.3 - 8.1 - 

Rhizopora 
apicunata 

Bakau 
Minyak Rhizoporaceae 

31 51 1033.3 1700 11.3 89.5 

Bruguiera 
gymnorrhiza 

Bakau 
Merah Rhizoporaceae 

- 1 - 33.3 - 1.7 

Ceriops tagal Tengar Rhizoporaceae 42 - 1400 - 15.4 - 

Total  273 57 9100 1900 100 100 

Source: Sucofindo, 2016. 
Note: 
ni = Total mangrove species 
Ka = Species density per hectare 
Kr = Species density per total of species density in community or habitat 
 

The mangrove habitat within the Muan River, Terminal Lawe Lawe study area, is primarily made up of 

Lumnitzera littorea and Rhizopora apicunata species, in common with the majority of mangroves in 

Indonesia. A total of eight species were recorded in two stations. They were dominated by Lumnitzera 

littorea in station 1 and Rhizopora apicunata in station 2.  

Based on the composition and density data, the mangrove habitat in the Muan River didn’t show clear 

zoning, with existing species growing up in same areas. The data also shows that no environmentally 

sensitive or rare species were found in the study area.   

6.2.3 Coral Reef Habitat 

The coral reef habitat around the marine waters of Gusung Area and Tanjung Jumlai is currently 

remains in good condition. These conditions should be preserved to maintain the survival of corals, 

and to inventory the coral reef. Therefore it is necessary to study, monitor and assess the latest 

conditions of this coral reef habitat. 

6.2.3.1 Coral Reef Habitat in Gusung Area 

A coral reef survey in Gusung Area was conducted in 2016. The plot points of the three locations in 

the marine waters of Gusung Area are shown in Table 6.9.  

Table 6.9 Coral reef survey locations in Gusung Area. 

Location 
Coordinate 

Latitude (S) Longitude (E) 

Gusung Selatan 01024'15.20" 116046'28.30" 

Gusung Utara 01022'42.80" 116047'17.30" 

Gusung Tengah 01023'03.70" 116046'24.10" 

Source: Sucofindo, 2016. 

Data collection for this survey was conducted using a 50-meter transect line parallel to the shoreline 

(Line Intercept Transect Method) to determine the types and condition of coral reef habitat. Detailed 
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results of the types, percent cover, and characterization of the coral reef habitat in the marine waters 

of Gusung Area are shown in Table 6.10 below. 

Table 6.10 Value and percent cover of coral reef life form in Gusung Area. 

Life Form Category 

Location 

Gusung Selatan 

(%) 

Gusung Utara 

(%) 

Gusung Tengah 

(%) 

ACB (Acropora Branching) 28.5 6.86 13.9 

ACD (Acropora Digitata) - 0.43 - 

ACS (Acropora Submassive) - - - 

ACT (Acropora Tabulate) - 0.47 20.88 

CB (Coral Branching) - - 29.01 

CE (Coral Encrusting) - - - 

CF (Coral Foliose) 0.78 37.23 27.26 

CM (Coral Massive) - 0.77 - 

CMR (Coral Mushroom) 0.22 - 0.74 

CS (Coral Submassive) - 13.87 - 

CHL (Coral Heliopora) 2.34 - - 

DC (Death Coral) - - 0.22 

DCA (Dead Coral Algae) - 8.17 2.46 

AA (Algal Assemblage) 5.18 - - 

MA (Macroalgae) 21.26 - - 

ZO (Zoantharia) 1.8 - - 

TA (Turf Algae) - - 0.88 

HA (Halimeda) - - - 

OT (Others) - 1.1 - 

R (Rubble) 0.88 9.47 4.64 

S (Sand) 39.04 20.47 - 

SI (Silt) - - - 

Total of Coral Living Cover (%) 31.84 59.63 91.8 

Source: Sucofindo, 2016. 

 

Based on SK Men LH No.04/MenLH/02/2001, the results from this survey demonstrate that the coral 

reef conditions in South Gusung are categorized as “medium level” (31.84 %), the conditions in North 

Gusung are categorized as “good level” (59.63 %) and the conditions in Gusung Middle are 

categorized as “very good level” (91.80 %). 

6.2.3.2 Coral Reef Habitat in Tanjung Jumlai Area 

A coral reef survey in Tanjung Jumlai was conducted on November 30, 2016. The plot points of the 

two locations in the marine waters of Tanjung Jumlai are shown in Table 6.11.  
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Table 6.11 Coral reef survey location in Tanjung Jumlai. 

Location 
Coordinate 

Latitude (S) Longitude (E) 

Tanjung Jumlai 1 001025'01.90 116046'01.10 

Tanjung Jumlai 2 001024'51.20 116046'29.40 

Source: Sucofindo, 2016. 

These survey points are within 3 km from the location of the deployment pipelines, and 7 km from the 

coast of Tanjung Jumlai. In these locations the surveys were conducted at two different depths (two 

and five meters) to represent the location and condition of coral reefs around the marine waters of 

Tanjung Jumlai (Figure 6.7). From the survey results, it was shown that the coral habitat in Tanjung 

Jumlai is the fringing reef type with a depth not exceeding 40 meters, and has an ecological 

association with the mainland. 
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An 800 m2 area of the coral reef in the marine waters around Tanjung Jumlai has been surveyed. The 

survey was conducted by scuba divers with direct observation and documentation of the coral reefs 

ecosystem. Data collection of this survey was conducted by using a 50-meter transect line parallel to 

the shoreline (Line Intercept Transect Method) to determine the types and condition of coral reefs 

habitat. Detailed results of the types, percent cover and characterization of the coral reef ecosystems 

in the marine waters of Tanjung Jumlai are shown in Table 6.12 – 6.13.  

Table 6.12 Percent cover of coral reef life forms in Tanjung Jumlai 1. 

Life Form 
Coverage 

(m) 

Percent Cover 

(%) 

ACB (Acropora Branching) 15,9 31,8 

CB (Coral Branching) 4,6 9,2 

CE (Coral Encrusting) 1,3 2,6 

CF (Coral Foliose) 2,4 4,8 

CHL (Coral Heliopora) 1,2 2,4 

DC (Dead Coral) 5,3 10,6 

R (Rubble) 8,0 16 

S (Sand) 1,7 3,4 

SC (Soft Coral) 6,7 13,4 

SI (Silt) 2,9 5,8 

Line Transect 50,0 100,0 

Source: Sucofindo, 2016. 

The condition of coral reef habitat in point 1 is dominated by Acropora Branching with 32% coverage. 

Other identified life forms include Soft Coral (13.4%), Coral Branching (9.2%), Coral Foliose (4.8%), 

Coral Encrusting (2.6%) and Coral Heliopora (2.4%). 

Table 6.13 Percent cover of coral reef life forms in Tanjung Jumlai 2. 

Life foam 
Coverage 

(m) 

Percent Cover 

(%) 

ACB (Acropora Branching) 38,6 77,2 

ACT (Acropora Tabulate)  1,4 2,8 

CA (Coraline Algae) 0,4 0,8 

CM (Coral Massive) 0,2 0,4 

CS (Coral Submassive) 0,9 1,8 

DC (Dead Coral) 4,6 9,2 

R (Rubble) 1,8 3,6 

RCK (Rock) 0,5 1 

S (Sand) 0,2 0,4 

SI (Silt) 1,4 2,8 

Line Transect 50,0 100,0 

Source: Sucofindo, 2016. 

The survey at 5 meters depth identified five different life form categories. The condition of the coral 

reef habitat in point 2 is also dominated by Acropora Branching with 77.2% coverage. Other life forms 
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include Acropora Tabulate (2.8%), Coral Submassive (1.8%), Coral Algae (0.8%) and Coral Massive 

(0.4%).   

Overall, based on SK Men LH No.04/MenLH/02/2001 and Gomez & Yap criteria (1988) in Manuputty 

(2004), the results from this survey demonstrate that the coral reef conditions in Tanjung Jumlai at 

point 1 are categorized as “Good Level” and at point 2 are categorized as “Very Good Level” because 

the total of percent cover are up to 50% (64.2% in point 1 and 83% in point 2). The comparison and 

conditions of coral reef habitat in Tanjung Jumlai are shown in Figure 6.8 to 6.9 below. 

Figure 6.8 Comparison of coral type and percent cover in Tanjung Jumlai. 

 

 

Figure 6.9 Coral reef habitat conditions in Tanjung Jumlai. 

Source: Sucofindo, 2016. 

6.2.4 Marine Species 

The supplementary field survey in 2016 for marine species was conducted in on site marine areas of 

PT Pertamina (Persero) Refinery Unit V Balikpapan, i.e. the marine water areas of Gusung Area and 

Tanjung Jumlai in Penajam District. Divers collected data on habitat features, reef fishes, benthic 

species and their abundance in accordance with the Line Intercept Transect (LIT) survey 

methodology.   
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6.2.4.1 Coral Reef 

A total of 14 species of coral were recorded within the PT Pertamina (Persero) Refinery Unit V 

Balikpapan during the supplementary field survey in 2016. Nine species of coral reef were recorded at 

the first point in Gusung Area, and 10 species coral reef were recorded at second point in Tanjung 

Jumlai. The marine areas include five species of coral found in both areas (Table 6.14). 

Table 6.14 Coral species recorded in Gusung Area and Tanjung Jumlai. 

Species Local name 
English 
Name 

Location1 

Conservation Status2 

IUCN 
Redlist3 

CITES 
Nationally 
Protected 

Acropora acuminata 
Karang 
Bercabang 

Coral 
Branching 

GA, TJ VU 
Appendix 

II 
- 

Acropora aspera 
Karang 
Bercabang 

Coral 
Branching 

TJ VU 
Appendix 

II 
- 

Acropora cervicornis 
Karang 
Bercabang 

Coral 
Branching 

GA, TJ VU 
Appendix 

II 
- 

Acropora digitata 
Karang 
Bercabang 

Coral 
Digitate 

GA, TJ VU - - 

Acropora hyachintus Karang Meja 
Coral 
Tabulate 

GA NE 
Appendix 

II 
- 

Acropora humilis 
Karang 
Bercabang 

Coral 
Branching 

TJ NT 
Appendix 

II 
- 

Favia sp Karang Otak Brain Coral  GA LC 
Appendix 

II 
- 

Fungia seychellenis 
Karang 
Jamur 

Coral 
Mushroom 

GA NE - - 

Heliopora coerulea 
Karang 
Helipora 

Coral 
Heliopora 

GA VU - - 

Millepora digitate Karang Api Fire Coral TJ NE - - 

Montipora aequituberculata 
Karang 
Lembaran 

Foliose 
C
o
r
a
l 

GA, TJ LC - - 

Montipora foliosa 
Karang 
Bunga 

Coral 
Encrusting 

TJ NT 
Appendix 

II 
- 

Porites sp 
Karang 
Keras/Masif 

Coral 
Massive 

GA, TJ NE - - 

Sacrophyton sp 
Karang 
Lunak 

Soft Coral  TJ NE - - 

1TJ =Tanjung Jumlai, GA = Gusung Area; 
2 LC = Least Concern, NE = Not Evaluated, NT= Near Threatened, VU= Vulnerable; 
3Source:  Sucofindo 2016, IUCN Red List Database 2016 (https://www.iucnredlist.org), Convention on International Trade in 

Endangered Species of Wild Fauna and Flora 2016 (https://www.cites.org), and Government Regulation No. 7 of 

1999 on Preservation of Wild Plants and Animals;  

 

There are five coral species classified by the IUCN Red List as Vulnerable (VU): Acropora acuminate 

Acropora aspera, Acropora cervicornis, Acropora digitate (Coral Branching), and Heliopora coerulea 

(Coral Heliopora). Two species of coral are classified as Least Concern (LC): Acropora humilis (Coral 

Branching) and Montipora foliosa (Coral Encrusting).  
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Seven species of coral are listed in CITES appendix II: Acropora acuminate, Acropora aspera, 

Acropora cervicornis, Acropora humilis (Coral Branching), Acropora hyachintus (Coral Tabulate), 

Favia sp (Brain Coral).  

The coral reef species within the Gusung Area and Tanjung Jumlai primarily consist of Acropora 

genus, in common with the majority of coral reefs in Indonesia. A significant feature of the results is 

the abundance of the species Acropora cervicornis and Acropora acuminate. These species have 

very high survival rates even in bad environmental conditions. The abundance of this species in this 

study is in contrast to the low numbers of other species recorded by other surveys undertaken within 

the study area. In order to investigate the ecosystem structure further, the results are presented in the 

next section which shows an abundance of reef fishes and marine invertebrates. 

In summary, based on the IUCN Red List Database, Convention on International Trade in 

Endangered Species of Wild Fauna and Flora and Government Regulation No. 7 of 1999 on 

Preservation of Wild Plants and Animals, there are no environmentally sensitive nor rare and 

endangered coral species found in the area of influence. 

6.2.4.2 Reef Fishes 

A total of 57 species of reef fishes were identified based on the supplementary field survey in 2016. 

These 57 species of reef fishes within Gusung Area and Tanjung Jumlai are listed below (Table 6.15). 

Table 6.15 Reef fish abundances in Gusung Area and Tanjung Jumlai. 

Species Family 

ni 

Gusung 
South 

Gusung 
North 

Gusung 
Centre 

Tanjung 
Jumlai 

Major Spesies          

Abudefduf sexfasciatus Pomacentridae 12 2 15 34 

Acanthurus auranticavus Acanthuridae  - 8 13 - 

Amblyglyphidodon curacao Pomacentridae 23 -  9 - 

Amphiprion ocellaris Pomacentridae 3 9 3 4 

Archamia macroptera Apogonidae 640 15 55 - 

Caesio caerulaureus Caesionidae 23  - -  - 

Caesio teres Caesionidae 385 27 82 19 

Carangiodes orthogrammus Carangidae 134  -  - - 

Carang melampygus Carangidae 3  - 7 - 

Centropyge vrolikii Pomacanthidae 2  - 2 - 

Cheilinus chlorourus Labridae 8  - 12 - 

Cheilodipterus guinguelineatus Apogonidae 12 32 -  - 

Choerodon anchorago Pomacentridae  - 1 3 - 

Chromis ternatensis Pomacentridae 245 -  12 - 

Chromis viridis  Pomacentridae  - 23 44 24 

Chrysiptera biocellata Pomacentridae 1 -   - - 

Chrysiptera unimaculata Pomacentridae 2  -  - - 

Dascyllus aruanus Pomacentridae 3 4  - - 



ESIA 6-26 Pertamina RU V Balikpapan RDMP 

Species Family 

ni 

Gusung 
South 

Gusung 
North 

Gusung 
Centre 

Tanjung 
Jumlai 

Dascyllus melanurus Pomacentridae  - 11  - - 

Dascyllus reticulata Pomacentridae 17 4 2 - 

Dascyllus trimaculatus Pomacentridae  - 24 -  - 

Diprotacanthus xanthurus Labridae 6 9 11 - 

Epibulus insidiator Labridae 2  - 9 - 

Halichoeres scapularis Labridae 21 38 12 - 

Hemigymnus melapterus  Labridae 17 4 6 - 

Labrichthys unilineatus Labridae 4  - 3 - 

Labroides dimidiatus Labridae 9 16 5 - 

Lenthrinus harak Lethrinidae 2  - -  - 

Lutjanus boutton Lutjanidae  -  - 2 - 

Lutjanus decussatus Lutjanidae 5 1 11 - 

Lutjanus fulviflamme Lutjanidae 13 38 10 8 

Lutjanus fulvus Lutjanidae 3 41 26 - 

Neoglyphidodon melas Pomacentridae 26 9 19 - 

Neopomacentrus cyanomos Pomacentridae  - 5 31 - 

Parapercis cylindrica Pinguipedidae  - -  -  - 

Parupeneus barberinus Muliidae 1  -  - - 

Pempheris vanicolensis Pempheridae 18 7 55 - 

Plectorinchus chaetodonoides Haemulidae  -  - 2 - 

Pomacanthus annularis Pomacanthidae 1 -  -  - 

Pomacentrus brachialis Pomacanthidae 44 21 17 - 

Pomacentrus mollucensis Pomacanthidae 48 24 81 - 

Pterocaesio chrysozona Caesionidae 15  - -  - 

Scarus rivulatus Scaridae 34 3 23 - 

Scarus tricolor Scaridae 1  -  - - 

Scolopsis ciliata Nemipteridae  - 19 3 - 

Scolopsis lineata Nemipteridae 24 2 24 - 

Scorpaenopsis oxycephala Scorpaenidae  - 1 -  - 

Siganus canaliculatus Siganidae 2  -  - - 

Siganus guttatus Siganidae 7  - 16 - 

Taeniura lymma Dasyatidae 1 1 -  - 

Thalassoma lunare Labridae 78 47 85 - 

Zanclus comutus Zanclidae  - 1  - - 

Indicator Spesies          

Chaetodon adiergastos Chaetodontidae  - 1 3 1 

Chaetodon melannotus Chaetodontidae 1 -  -  - 

Chaetodon octofasciatus Chaetodontidae 8 7 16 3 

Chelmon rostratus Chaetodontidae  - 2 4 - 
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Species Family 

ni 

Gusung 
South 

Gusung 
North 

Gusung 
Centre 

Tanjung 
Jumlai 

Target Spesies          

Epinephelus merra Serranidae 3 5 9 - 

Source: Sucofindo, 2016 

Note: ni = Total Reef Fishes 

The results from this survey demonstrate that the reef fish species within the Gusung Area are 

primarily made up of Archamia macroptera, Chromis ternatensis and Caesio teres. The abundance of 

these species in this study is in contrast to the low records of reef species in the Tanjung Jumlai Area 

that were primarily made of Abudefduf sexfasciatus and Chromis viridis species. This condition also 

could be seen from the total individuals and families recorded in both area. South Gusung Area has 

the highest total individual and family of reef fishes and Tanjung Jumlai has the lowest (Figure 6.10). 

Figure 6.10 Comparison of reef fish abundances in Gusung Area and Tanjung 
Jumlai. 

 

 

 

 

 

 

 

 

 

 

Based on the reef fish species abundances data above, there were no environmentally sensitive nor 

rare reef fish species found in the study area. There were some species categorized as indicator and 

target species, but they are not yet listed in the IUCN Red List Database, Convention on International 

Trade in Endangered Species of Wild Fauna and Flora and Government Regulation No. 7 of 1999 on 

Preservation of Wild Plants and Animals.  

6.2.4.3 Marine Invertebrate 

A total of two species of marine invertebrates have been recorded within the PT Pertamina (Persero) 

Refinery Unit V Balikpapan during the supplementary field survey in Gusung Area and Tanjung Jumlai 

Area (Table 6.16). 
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Table 6.16 Marine invertebrate recorded species in Gusung Area and Tanjung 

Jumlai. 

Species Local name 
English 

Name 
Location1 

Conservation Status2 

IUCN 

Redlist3 
CITES 

Nationally 

Protected 

Linckia sp 
Bintang 

Laut 
Sea Star TJ NE - - 

Holothuria sp Teripang 
Sea 

Cucumber 
TJ NE - - 

1TJ= Tanjung Jumlai, GA = Gusung Area ; 
2 NE = Not Evaluated; and 
3Source:  Sucofindo 2016, IUCN Red List Database 2016 (https://www.iucnredlist.org), Convention on International Trade 

in Endangered Species of Wild Fauna and Flora 2016 (https://www.cites.org), and Government Regulation No. 

7 of 1999 on Preservation of Wild Plants and Animals.  

Based on the IUCN Red List Database, Convention on International Trade in Endangered Species of 

Wild Fauna and Flora and Government Regulation No. 7 of 1999 on Preservation of Wild Plants and 

Animals, there were no there were no environmentally sensitive nor rare marine invertebrate species 

found in the study area. 

6.2.5 Fishery Areas 

Fishing on Balikpapan Bay is performed with static fishing gear. The capture location for this method 

is generally near the beach or bay close to mangrove vegetation within ± 8 km on the north of the 

Balikpapan Bay. The results from this survey show there were 23 identified static fishing gear units in 

Balikpapan Bay (Figure 6.11). 

Figure 6.11 Static fishing gear in Balikpapan Bay. 

 

 

 

 

 

 

 

Source: Sucofindo, 2016. 

In addition to Balikpapan Bay, fishing also occurs in the marine waters of Tanjung Jumlai. This type of 

fishing uses Fish Aggregating Device (FADs). A FADs is simply a floating object that attracts fish. 

Fishing beside/under FADs takes advantage of the fact that reef fishes and pelagic fishes naturally 

congregate around floating objects in the open ocean. This method can be substantially more efficient 

than setting on unassociated schools. 

25
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The location of each FADs in Tanjung Jumlai are identified as follows: 

Table 6.17 Location of fish aggregating devices (FAD) in marine waters of Tanjung 

Jumlai and distance from planned pipeline locations. 

Name 
Coordinate Distance from oil pipeline 

(meter) X Y 

FAD 1 1°24'00.30"S 116°43'15.80"E 70 

FAD 2 1°24'34.95"S 116°43'42.48"E 135 

FAD 3 1°24'57.80"S 116°43'04.50"E 1200 

FAD 4 1°25'15.90"S 116°43'51.00"E 370 

FAD 5 1°24'58.30"S 116°44'28.40"E 890 

Source: Sucofindo 2016 

Fishing by its very nature impacts the marine environment, yet fish are a vital source of protein and 

income for communities throughout the world. Fishing on both static fishing gear and FADs has some 

major impacts compared to fishing around free waters. The impact of both capture fishery method 

include: 

1. The decrease of sea water quality from the activity of the fishing boats movement in the bay.  

2. Disruption of marine biota with sea water quality changes due to the cruise ship activities and 

domestic activities in marine waters around the Balikpapan Bay. 

3. The current use and management of FADs do not meet Ministry of Marine Affairs and 

Fisheries expectations for sustainable fisheries. 

6.2.6 Invasive Species 

According to the International Finance Corporation, Performance Standard 6, invasive species are 

defined as intentional or accidental introduction of alien, or non-native, species of flora and fauna into 

areas where they are not normally found. These species can be a significant threat to biodiversity, 

since some alien species can become invasive, spreading rapidly and out-competing native species.    

Based on the definition above, there are no invasive alien species in the marine ecology identified 

during the supplementary field survey 2016 in Lawe-Lawe Terminal and Tanjung Jumlai Area. 

However, scientific research and management interventions are necessary to prevent invasive alien 

species and prepare basic data of species, biology, ecology, impact assessment and management 

guidelines.   

6.2.7 Protected Areas and Species 

Marine Protected Area and Species Review 

IUCN defines a protected area as a clearly defined geographical space, recognized, dedicated and 

managed, through legal or other effective means, to achieve the long-term conservation of nature with 

associated ecosystem services and cultural values. Protected areas – national parks, wilderness 

areas, community conserved areas, nature reserves and so on – are a mainstay of biodiversity 

conservation, while also contributing to people’s livelihoods, particularly at the local level. 
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There are no marine protected areas and national parks near the area of influence, especially in 

Lawe-Lawe Terminal and Tanjung Jumlai. The nearest national park (Kutai National Park) is about 

260 kilometers from the study area. However, based on RASI conservation foundation research, there 

is a diversity of marine mammals in Balikpapan Bay area.  

Marine mammal observation surveys were conducted in Balikpapan Bay in East Kalimantan between 

2000 to 2002, 2008, 2011 and 2015 in order to obtain information on cetacean diversity, total 

abundance, distribution patterns and threats. Three cetacean species, i.e. the Irrawaddy 

dolphin (Orcaella brevirostris), the Finless porpoise (Neophocaena phocaenoides), and the Indo-

Pacific bottlenose dolphin (Tursiops aduncus) were encountered during all surveys, as were 

dugongs (Dugong dugon). There are low densities of finless porpoise and bottlenose dolphins in the 

outer coastal bay segment, and very low densities of dugongs in several bay segments. Irrawaddy 

dolphins were the species most commonly encountered but were almost exclusively sighted in the 

upper parts of the bay after 2008, whereas during 2000 and 2001 they also significantly occurred in 

the lower bay segments downstream of Balikpapan Bay and near coastal area. Individual dolphins 

also show a high site-fidelity throughout the seasons (Kreb, 2009). 

Best estimates of mean abundance in 2008 were between 67 and 140 individuals based on the 

Burnham & Overton mark-recapture- and line-transect density analysis, respectively. The 

disappearance of Irrawaddy dolphins in the lower bay segments is likely caused by increasing boat 

traffic and industrial activities in the lower segments, as well as increased sedimentation impacting on 

fisheries in these areas due to mangrove conversion and coral reef destructions. The results of these 

surveys stressed the importance of conservation of the lower bay of Balikpapan, include Lawe-Lawe 

Terminal and Tanjung Jumlai waters area (Kreb, 2009). 

Table 6.18 Marine mammal species recorded in Balikpapan Bay and Tanjung 
Jumlai. 

Species Local name English Name Location1 

Conservation Status2 

IUCN 
Redlist3 

CITES 
Nationally 
Protected 

Orcaella 

brevirostris 
Pesut 

Irrawaddy 

dolphin  
TJ VU Appendix I - 

Neophocaena 

phocaenoides 

Lumba-

Lumba Licin 

Finless 

porpoise  
TJ VU Appendix I - 

Tursiops aduncus 

Lumba-

Lumba 

Hidung Botol 

Bottlenose 

dolphin 
TJ LC Appendix II - 

Dugong dugon Duyung Dugongs TJ VU Appendix I - 

1TJ = Tanjung Jumlai, BB= Balikpapan Bay 
2LC = Least Concern, VU= Vulnerable 
3Source: Kreb 2009 (RASI Foundation), IUCN Red List Database 2016 (https://www.iucnredlist.org), Convention on 

International Trade in Endangered Species of Wild Fauna and Flora 2016 (https://www.cites.org), and Government 

Regulation No. 7 of 1999 on Preservation of Wild Plants and Animals. 

There are 3 species of marine mammals classified by the IUCN Red List as Vulenerable (VU): 

Irrawaddy dolphin (Orcaella brevirostris), Finless porpoise (Neophocaena phocaenoides) and 

Dugongs (Dugong dugon). One species classified as Least Concern (LC): Bottlenose dolphin 

(Tursiops aduncus).  

https://www.iucnredlist.org/
https://www.cites.org/
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Three species are listed in CITES appendix I: Irrawaddy dolphin (Orcaella brevirostris), Finless 

porpoise (Neophocaena phocaenoides) and Dugongs (Dugong dugon). One species is appendix II: 

Bottlenose dolphin (Tursiops aduncus). 

6.2.8 Critical and Sensitive Habitats       

Base on baseline observation there are none marine habitat protected by IUCN Red List Database, 

Convention on International Trade in Endangered Species of Wild Fauna and Flora, and Government 

Regulation No. 7 of 1999 on Preservation of Wild Plants and Animals. Furthermore, there are none 

endemic, rare or endangered marine species identified in RU V Pertamina Balikpapan refinery and 

Lawe-Lawe Terminal. 

There are no critical and sensitives habitats for marine ecology, neither critical coral and mangrove 

species nor marine species protected elaborated along the project route during the ESIA process.  
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7.0 SOCIO-ECONOMIC AND CULTURAL BASELINE 

The socio-economic and cultural baseline information presented in this section are compiled from the 

surveys, discussions and observations collected at site, review of relevant and reliable literature and 

data obtained from the Kerangka Acuan (KA) or Terms of Reference (TOR) ANDAL document for the 

Balikpapan refinery. This section provides description of the socio-economic and cultural condition at 

the Project site, in relation to the existing refinery operation and other activities around the site, which 

provides baseline for assessing the potential socio-economic and cultural impacts. 

The Project is located in East Kalimantan Province, within two main administrative regions,  

Balikpapan City and Penajam Paser Utara District. The Balikpapan refinery includes the construction 

of new apartment, new warehouses and workshops is located in three villages: Prapatan, Karang, 

Baru Ilir and Margasari; and in three Sub-districts: Balikpapan City, Central Balikpapan and West 

Balikpapan Sub-districts. Lawe-Lawe facility development including New pipeline transfer line from 

Lawe-Lawe terminal  to Penajam area located in Lawe-Lawe, Nipah-Nipah, Nenang and Penajam 

Villages in Penajam Sub-district; Lawe-Lawe Terminal located in Lawe-Lawe Village, Penajam Sub-

district, Penajam Paser Utara District; and New pipeline transfer line from the new Single Point 

Mooring (SPM) offshore Tanjung Jumlai to the Lawe-Lawe Terminal located in Lawe-Lawe, Giri Mukti, 

Sidorejo, Saloloang Villages, Penajam Sub-district, Penajam Paser Utara District.   

7.1 POPULATION STRUCTURE 

This section describes about population density, sex ratio and gender issues, and also dependency 

ratio which will be explainded in detail in the following sections.  

7.1.1 Population Density  

Balikpapan Area 

The Balikpapan refinery, construction of new apartment and warehouses is located in several villages 

in Balikpapan area, namely Prapatan (Balikpapan City), Karang Jati Village (Central Balikpapan 

District), Margasari and Baru Ilir (West Balikpapan District). The upgrade and new developments are 

located on land that is owned by Pertamina RU V Balikpapan.  

The population at the Project site in Balikpapan area is around 66,165 or 9.0% of the total population 

of the City of Balikpapan. The population of the Baru Ilir Village is around 22,441 and is the highest 

compared to the other villages. The population of Karang Jati Village is around 15,158 and the lowest 

population is in the Margasari Village that is around 16,621. Prapatan Village has the largest area that 

is approximately 45.6 km2, followed by Karang Jati village of around 3.71 km2, while Margasari and 

Baru Ilir Villages have an area of less than 1 km2. 

The highest population density is in Baru Ilir Village (37,835 people/km2), followed by Margasari 

Village (20,638 people/km2), and the lowest population density is in Prapatan Village (328 

people/km2). Prapatan Village has the lowest population density because this district has a very wide 

area when compared to the other three villages. The details of population density in Balikpapan area 

is provided in Table 7.1. 

According to Law No. 56/PRP/1960, population density is categorized into four levels: Not dense (1-

50 people/km2); Low density (51-250 people/km2); Moderate density (251-400 people/km2); and High 
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density (≥ 401 people/km2).  As can be seen from the Table, Balikpapan city is classified into the high 

density which has population density of 1,463 people/km2 in 2016.  

Table 7.1 Population density in Balikpapan City 2016. 

District/Village Area (km2) Population 
Distribution 

(%) 

Density 

(People/km2) 

Balikpapan City Sub-district *) 78.48 102,139 13.9 1,301 

Prapatan Village**) 45.59 14,945 14.6 328 

Central Balikpapan Sub-

district *) 
11.07 122,103 16.6 11,030 

Karang Jati Village 3.71  15,158 12.4 4,086 

West Balikpapan Sub-district 

*) 
179.95 107,047 14.5 595 

Margasari Village **) 0.66 13,621 12.7 20,638 

Baru Ilir Village**) 0.59 22,441 21.0 37,853 

Size of Area  66,165 9.0  

Balikpapan City 503.30 736,372  1,463 

Source:  Kecamatan Balikpapan Kota, Balikpapan Tengah dan Kecamatan Balikpapan Barat dalam Angka, Book 
published by the Central Bureau of Statistics in Balikpapan, 2016. 

Note: *) = Density against City administrative region   **) = Density against Sub-District administrative region 

Lawe-Lawe Area 

The construction of new storage tanks at Lawe-Lawe terminal are administratively located in Penajam 

Sub-District and several villages which are Penajam, Neneng, Nipah-Nipah, Lawe-Lawe, Sidorejo, 

Giri Mukti and Saloloang.  

The population in Lawe-Lawe is around 37,643 people, or about 50.4% of the total population of the 

Penajam sub-district. The population in the Penajam Village is 15,568 and is the highest compared to 

the other villages. The population of Neneng Village is second highest (6,454) and the lowest 

population is in Saloloang Village (1,980). Nipah-Nipah Village has the largest area of around 71 km2 

and then Lawe-Lawe Village (60 km2), and then Girimukti Village (10.54 km2). 

The highest population density is in Girimukti Village (578 people/ km2), and then Penajam Village 

(337 people/km2 while the lowest population density is in Lawe-Lawe Village (47people/ km2). The low 

population density in Lawe-Lawe is because this district has a larger area compared to the other 

villages. Girimukti village has a population density that is relatively higher compared to other villages 

because the village is populated by people transmigrated from other regions under the Government’s 

transmigration program, which lead to a higher population. 

Based on population density categories (Law No. 56/PRP/1960), in 2014 Girimukti is categorized as  

high population density while Penajam and Nenang Villages are categorized as moderate density. 

The details of the population density in Penajam Paser Utara area including Lawe-Lawe is provided in 

Table 7.2. 
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Table 7.2 Population density in Lawe-Lawe 2014. 

District/Village 
Area 

(km2) 
Population  

Distribution 

(%) 

Density 

(People/km2) 

Penajam Village**) 46 15.568 20,8 337 

Nenang Village **) 25 6.454 8,6 257 

Nipah-Nipah Village **) 71 3.407 4,6 48 

Lawe-Lawe Village **) 60 2.085 2,8 47 

Girimukti Village **) 10,54 6.093 8,2 578 

Sidorejo Village **) 13,31 2.056 2,8 154 

Saloloang Village **) 21  1.980 2,6 95 

Size of Area **)  37.643 50,4  

Penajam Sub-District *) 1.209 74.747 48,5 72 

Penajam Paser Utara District 3.333,06 154.235  49 

Source:  Kecamatan Penajam dalam Angka, Book published by the Central Bureau of Statistics in Penajam Paser Utara 
District, 2015. 

Note: *) = City administrative region   **) = Sub-District administrative region 

7.1.2 Sex Ratio and Gender Issues 

Balikpapan Area 

The population in the study area in Balikpapan is around 66,145, consisting of male 31,765 and 

female, 34,380. The population in Prapatan Village is 14,945, consisting of male 7,760 and female 

7,165. The male to female sex ratio in the villages varies between 104 to 111 (average of 108), where 

this average value indicates there are 100 males to every 108 female.  

The number of households in Balikpapan area is around 22,204 families, Baru Ilir Village (7,714) and 

the least in Margasari Village (4,387) see Table 7.3. 

Table 7.3 Sex ratio of population in Balikpapan 2015. 

District/Village 
Population Head of 

Family 
Sex Ratio 

Total Male Female 

Balikpapan City Sub-district 102,139 53,113 49,026 35,711 108 

Prapatan Village 14,945 7,760 7,165 5,191 108 

Central Balikpapan Sub-
district 

122,103 63,080 59,023 40,726 107 

Karang Jati Village  15,158 7,869 7,289 4,912 108 

West Balikpapan Sub-
district 

107,047 55,747 51,300 35,233 109 

Margasari Village 13,621 6,954 6,667 4,387 104 

Baru Ilir Village 22,441 11,797 10,644 7,714 111 

Total in Study Area 66,145 34,380 31,765 22,204 108 

Source:  Kecamatan Balikpapan Kota, Balikpapan Tengah dan Kecamatan Balikpapan Barat dalam Angka , Book 

published by the Central Bureau of Statistics in Balikpapan, 2016. 
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Lawe-Lawe Area 

The population of at the study area in Lawe-Lawe is around 37,643 people, consisting of male 19 853 

and female 17,790. The population in Penajam Village is around 15,568, consisting of male 8,226 and 

female 7,342 with a male to female sex ratio of 112. The sex ratio for the villages in Lawe-Lawe area 

is between 103 to 113 and an average of 112. This figure indicates that there are 100 male to 112 

female in Lawe-Lawe area. 

The number of households in Lawe-Lawe area is around 9,812 families, Penajam Village (3,877) and 

the least in Girimukti Village (570) see Table 7.4. 

Table 7.4 Sex ratio of population in Lawe-Lawe  2014. 

District/Village 
Population Head of 

Family 
Sex Ratio 

Total Male Female 

Penajam District 74.747 39.616 35.131 19.166              113 

Penajam Village 15.568 8.226 7.342 3.877 112 

Nenang Village 6.454 3.392 3.062 1.318 111 

Nipah-Nipah Village 3.407 1.803 1.604 993 112 

Lawe-Lawe Village 2.085 1.080 1.005 857 108 

Girimukti Village 6.093 3.250 2.843 570 114 

Sidorejo Village 2.056 1.065 991 1.579 104 

Saloloang Village  1.980 1.037 943 618 110 

Total in Study Area 37.643 19.853 17.790 9.812 112 

Source:  Kecamatan Penajam dalam Angka , Book published by the Central Bureau of Statistics in Penajam Paser Utara 

District, 2015. 

7.1.3 Dependency Ratio 

Balikpapan Area 

Based on Law No. 13 Year 2003 regarding Labor, the productive age population (PUK) that is 

considered as the pool of labor are those aged 15-64. Population that is not within the productive age 

(PDUK) are those aged under 15 years (0-14 years old) and aged over 64 years (≥ 65 years). 

The composition of the total population by age group can give an indication of the dependency ratio 

(DR) of the population that is not productive compared to productive age population (PUK). The 

dependency ratio indicates the number of non-productive population that is dependent to every 100 

persons that are considered as the productive age population. According to Pollard et al. (1974) the 

value of DR 0-30 is considered having low dependency, 31-60 medium dependency and > 60 having 

high dependency. The dependency ratio, in general, can be used as an indicator of the economy of a 

region, the smaller the number of dependency, the better the region’s economy condition. 

In the three districts of the study in Balikpapan area, the majority of the population that is in the 

productive age (PUK), age group between 15-64 years, is around 238,218 people (72% of the 

331,104 population), while the population that is not at the productive age (under 15 years old and ≥ 

65 years) is around 92,886 people (28%). 
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The dependency ratio of the three districts at the study area in Balikpapan, is DR 36-42 with an 

average of 39. As such, the dependency ratio in the Balikpapan is having medium dependency, see 

Table 7.5. 

Table 7.5 Dependency ratio in Balikpapan City 2015. 

District Population 

Non-productive age 
Productive 

age  

% 

Dependency 

Ratio 

(%) 0-14 

years 
% 

> 64 

years 
% 15-64 years 

Balikpapan City 

Sub-district 
102,139 23,866 23.4 3,312 3.2 74,961 73.4 36 

Central Balikpapan 

Sub-district 
121,918 29,686 24.4 4,411 3.6 87,821 72.0 39 

West Balikpapan 

Sub-district 
107,047 27,906 26.0 3,705 3.5 75,436 70.5 42 

Total  331,104 81,458 24.5 11,428 3.5 238,218 72 39 

Source:   Data calculated from Kecamatan Balikpapan Kota, Balikpapan Tengah dan Kecamatan Balikpapan Barat dalam 

Angka ,  Book published by Central Bureau of Statistics in Balikpapan, 2016. 

Lawe-Lawe Area 

In the Penajam sub-district, Lawe-Lawe area, the population consist of mostly productive age (PUK, 

aged 15-64 years), 47,763 people (63.9% of the 74,747 population). The population that is not 

considered as productive population (PDUK, aged 0-14 years and ≥ 65 years) is approximately 

26,984 people (36.1%). 

The dependency ratio for Penajam Sub-district is DR 56 and is considered to have moderate 

dependency based on the criteria set by Pollard et al, see Table 7.6. 

Table 7.6 Dependency Ratio in Penajam Sub-district  2015. 

Sub-District Population 

PDUK PUK 

% 

Angka 

Ketergantungan 

Penduduk 

(%) 
0-14 th % > 64 th % 15-64 th 

Penajam 74,747 24,368 32.6 2,616 3.5 47,763 63.9 56 

Source:   Data calculated from Kecamatan Penajam dalam Angka , Book published by Central Bureau of Statistics in Penajam 

Paser Utara District., 2015 

 

7.2 EDUCATION 

This section describes education background for population over 5 years old in Balikpapan and Lawe-

Lawe study areas. The presented education background is started from elementary school, yunior 

and  senior high until university.          

            

     

    



ESIA 7-6 Pertamina RU V Balikpapan RDMP 

7.2.1 Education Background 

Balikpapan Area 

In Balikpapan study area, based on education background, the number of people who graduated from 

senior high school (SLTA) or High School/Vocational High School/Madrasyah Aliyah (SMU/SMK/MA) 

is the highest, 15,535 graduates (36.5% of the 42,537 population), elementary school (SD), 12,591 

graduates (29.6%), Diploma (D1-3), 7,937 graduates (18.7%), University graduates (Bachelor and 

Master degrees), 4,458 graduates (10.5%), and the fewest graduates, Diploma (D1), 85 graduates 

(0.2%). 

Baru Ilir Village has the most elementary school (SD) graduates, 5,160 graduates (39.8% of the 

12,591 population), while Prapatan Village has the least, 1,861 people (14.8%). Village Prapatan has 

the most university graduates, 2,031 people (45.5%), Karang Jati Village, 1,151 (25.8%),Baru Ilir 

Village, 716 (16.1%), and the least university graduates from Margasari Village, 560 people (12.6%), 

see Table 7.7. 

Table 7.7 Education background for population over 5 years old in Balikpapan 
2015. 

District/Village 

Highest Formal Education 

Graduates 

Elementary 

School 

Junior 

High 

School 

Senior High 

School 
University 

SD/MI 
SMP/   

MTs 

SMU/ 

SMK/ 

MA 

D1-2 D3 S1-2 S3 

Balikpapan City  Sub-

district 
14,311 13,969 39,217 212 3,047 7,462 3  

Prapatan Village 1,861 1,854 6,026 28 599 2,031 0 12,399 

Central Balikpapan Sub-

district 
17,069 14,385 40,532 343 2,876 9,270 1  

Karang Jati Village 2,246 - - 15 446 1,151 0 3,858 

West Balikpapan Sub-

district 
25,805 18,063 28,214 112 1,544 3,560 1  

Margasari Village 3,684 2,274 3,093 21 159 560 0 9,791 

Baru Ilir Village 5,160 3,809 6,416 21 366 716 1 16,489 

Total in Study Area 12,951 7,937 15,535 85 1,570 4,458 1 42,537 

Source:  Kecamatan Balikpapan Kota, Balikpapan Tengah dan Kecamatan Balikpapan Barat dalam Angka , Book published 

by the published by Central Bureau of Statistics in Balikpapan, 2016. 

Lawe-Lawe Area 

In Lawe-Lawe study area, based on educational background, the number of people who graduated 

from university (Bachelor to PhD degrees) is 2,018 graduates (2.7% of the 66,525 population) and 

Diploma (D1-3), 1,495 graduates (2.0%). The population who graduated from senior high school 

(SLTA), 12,707 graduates (19.1%), junior high school (SLTP), 13,230 graduates (19.9%), elementary 

school (SD), 18,537 graduates (27.9%), see Table 7.8. 
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Table 7.8 Education background for population over 5 years old in Lawe-Lawe  
2015. 

Highest Formal Education Graduates (%) 

No schooling  5,255 7.9 

Did/Have not completed elementary school (SD) 20,854 27.9 

Completed elementary school (SD) 18,537 24.8 

Completed Junior High School (SLTP) 13,230 17.7 

Completed Senior High School (SLTA) 12,707 17.0 

Diploma (D1/D2/D3) 1,495 2.0 

University (Bachelor/Master/PhD degree) 2,018 2.7 

Total 66,525 100 

Source: Kecamatan Penajam dalam Angka, Book published by the published by Central Bureau of Statistics in 

Penajam Paser Utara District, 2015. 

7.3 LOCAL ECONOMY AND LIVELIHOOD 

This section describes local economy and livehood in Balikpapan and Lawe-Lawe study areas. There 

are a lot of livehood of the community in Balikpapan explained in this section such as 

employees/office provession; Army/police; teachers, professional and others which will be described 

in detail in the following sections. 

Balikpapan Area 

Based on the data obtained from the statistics book for Balikpapan City, Central and Western sub-

districts, the community's livelihood, in general, are workers/employees. The majority of the 

population in Prapatan Village are workers/employees, 3,507 (31% of the working population 11,361), 

in Baru Ilir Village 3,169 are workers/employees (17.8%) and in the Margasari Village around 1,663 

workers (14.6%). Other major types of livelihood include field laborers and tradesman, civil servants 

and the army/police force, see Table 7.9. 

Table 7.9    Livelihood of the community in Balikpapan 2016. 

Livelihood 

 Sub-Districts 

Rata-

rata 

Balikpapan City 
Central 

Balikpapan  
West Balikpapan  

Prapatan Village 
Karang Jati 

Village 
Margasari Village Baru Ilir Village 

Persons (%) Persons (%) Persons (%) Persons (%) (%) 

Employee/office based 

profession 
3,507 31.0 N/A - 1,663 14.6 3,169 17.8 21.0 

Field laborer 677 6.0 573 7.7 588 5.2 1,085 6.1 6.2 

Civil servant 276 2.4 140 1.9 42 0.4 168 0.9 1.4 

Army/Police force 185 1.6 87 1.2 12 0.1 225 1.3 1.0 

Teacher 139 1.2 N/A - 56 0.5 101 0.6 0.6 

Tradesman 116 1.0 563 7.6 1,185 10.4 836 4.9 6.0 
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Livelihood 

 Sub-Districts 

Rata-

rata 

Balikpapan City 
Central 

Balikpapan  
West Balikpapan  

Prapatan Village 
Karang Jati 

Village 
Margasari Village Baru Ilir Village 

Persons (%) Persons (%) Persons (%) Persons (%) (%) 

Retired 100 0.9 N/A - 28 0.2 106 0.6 0.6 

Profesionals  15 0.1 130 1.7 33 0.3 89 0.5 0.6 

Craftsman 13 0.1 113 1.5 34 0.3 48 0.3 0.6 

Farmer 12 0.1 107 1.4 30 0.3 17 0.1 0.5 

Medical occupation 12 0.1 2 0 22 0.2 29 0.2 0.1 

Not/have not been 

working 
6,309 55.5 5,728 77.0 6,853 60.2 11,104 62.2 63.7 

Others -  -  832 7.3 869 4.9 - 

Jumlah 11,361 100 7,443  11,378 100 17,846 100 100 

Source:  Kecamatan Balikpapan Kota, Balikpapan Tengah dan Kecamatan Balikpapan Barat dalam Angka ,  Book published 
by the Central Bureau of Statistics in Balikpapan, 2016. 

 

The type of livelihood as illustrated above may potentially change. This means that people can be 

adaptive and change their particular profession that may be an advantage during the construction 

phase of the Project. During the construction phase, the high number of population that is 

unemployed and those that are working as field laborers and craftsman, have the opportunity and can 

be considered as potential local labors to work for the Project (under Pertamina). The number of 

potential work force who can change their profession and be engaged in the construction phase of the 

Project is as much as 33,125 people, approximately 6,999 people from the Prapatan Village, 6,414 

people from Karang Jati Village, 7,475 people from Margasari Village and 12,237 people from the 

Baru Ilir Village. 

Given the urban city setting of Balikpapan, the main type of livelihood in Balikpapan area is an office 

based profession (employee) working for a private company (17.8%).  This is in contrast to the main 

type of livelihood in Lawe-Lawe area where most of the population are farmers and fishermen who 

lives from cultivating the land or fish from the seas.   

Lawe-Lawe Area 

The population that is considered as the working age population in Penajam Sub-District is divided 

into 10 types of occupation groups or businesses, such as agriculture in a broad sense, mining, 

manufacturing, electrical, construction, etc. Table 7.10 provides the percentage of the population 

based on the various occupation groups.  

Table 7.10    Occupation groups in Lawe-Lawe  2015. 

Occupation group (%) 

Agriculture, Forestry, Hunting and Fisheries 32.79 

Mining 1.61 

Manufacturing 1.85 

Utilities (power/eelectricity, gas and water supply) 2.85 
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Occupation group (%) 

Construction  7.89 

Trading, restaurants dan acoomodation  17.62 

Transport, warehouse, and communication 2.37 

Financial institution, real estate, leasing, and other services 0.67 

Social services  31.76 

Others 0.59 

Soruce:  Kecamatan Penajam dalam Angka, Book published by the Central Bureau of Statistics in Penajam Paser Utara 
District, 2015. 

Based on the Table 7.10 above, most of the population in Lawe-Lawe study area is related to 

agriculture (farming, forestry, hunting and fishing) which is around 32.79%, followed by occupation in 

the field of social services of around 31.76% and trade, restaurant and accommodation services 

around 17.62%. Saloloang Village is located in the coastal region and as such most of the 

population’s occupation is fishermen, while most of the population in Lawe-Lawe, Desa Girimukti and 

Sidorejo Villages are farmers as these villages are located inland. 

One of the RDMP Project site is located in Penajam Sub-District where most of the land use in the 

area is for various scales of farming based on annual harvests. The main source of water for these 

cultivated lands is rainfall. Most of the land is cultivated for rice (Padi fields). The following Table 7.11 

provides information on the size of cultivated lands based on the types of crops in Penajam Sub-

District for Year 2015.  

Table 7.11    Occupation groups in Lawe-Lawe 2015. 

Type of Crop Harvested Area (Ha) Cultivated Area (Ha) 
Failed Harvest 

Area (Ha) 

Padi sawah 2,546 2,954 99 

Padi fields non-sawah 654 678 0 

Corn 41 257 8 

Soybean 50 89 56 

Peanut 28 29 0 

Green/Mung Beans 1 1 0 

Cassava 85 95 0 

Sweet Potatoes 96 72 0 

Source: Agriculture Office of Penajam Paser Utara District, 2016.  

7.4 COMMUNITY INCOME 

This section describes community income for Balikpapan and Lawe-lawe in relation to Gross Regional 

Domestic Product.  
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7.4.1 Gross Regional Domestic Product 

Balikpapan Area 

To give an idea of regional economic studies included in estimating the incomes of the population can 

be made through a Gross Regional Domestic Product (GDP) per capita Upper Constant Prices 

(ADHK). The GDP per capita ADHK is a picture and the average income received by each resident for 

one year in an area / region. The GDP per capita is obtained from the quotient between the GDP by 

the total population at mid year. The GDP per capita at constant prices has been free of the 

depreciation and indirect taxes, at least describe the level of real income on society. 

The GDP per capita shows the value of GDP per capita or a person resident is not a tool to measure 

well-being since the value of GDP are not necessarily owned by residents in the region. However, 

GDP per capita was able to show the average value of production of goods and services produced 

within a certain period of time. 

In 2015, the GDP of Balikpapan City per capita reached IDR 94.9 million/year or IDR 7.9 

million/month with oil and gas and IDR 45.6 million/year or IDR 3.8 million/month without gas. Based 

on these data the public in the city of Balikpapan have an income high enough, especially when 

compared to the minimum wage Balikpapan City in 2015 was only about IDR 2.2 million/month. 

Balikpapan City residents generally have more than one source of income (e.g. government 

employees run the business at the same time such as opening the shopm in their homes or running a 

vehicle rental business and others). 

Lawe-Lawe Area 

In 2015, the GDP Penajam Paser Utara per capita reached IDR 42 million/year or IDR 3.5 

million/month with oil and gas and IDR 34.5 million/year or IDR 2.9 million/month without gas. The 

GDP per capita is higher than the Minimum Wages District (UMK) Penajam 2015 Paser Utara IDR 

2.35 million/month 

Residents in the area Penajam Paser Utara majority, or approximately 33% was based on efforts 

agricultural sector broadly. This means that enterprises in the agricultural sector is still the place to 

earn income for the majority of the workforce or the number of people working in the sector was still 

much higher compared with other sectors. 

7.5 SOCIAL INFRASTRUCTURE  

The social infrastructure explained in this section covers physical insfrastructure in Balikpapan (road 

network, storm water driange, clean water network, electric network, health facility, education facility, 

worship facility, trade facility and service) and in Lawe-Lawe areas (road network, drainage, cleaned 

water, electricity,  and health,education & religious facilities.  
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7.5.1 Physical Insfrastructure 

7.5.1.1 Balikpapan Area 

The Road Network 

The road is the infrastructure of land transport covering all parts of the road, including complementary 

buildings and equipment intended for traffic, which is at ground level, above ground, below ground 

and / or water, as well as on the surface of the water, but to walk rail, road and street cable lorries. 

The length of roads in  Balikpapan city is 501.18 km to 282.42 km long asphalt road, 89.92 km gravel, 

soil and other 117.31 approximately 11.5 km. Good road conditions around 397 km (79%), was 86 km 

(17%) and damaged 18.66 km (4%) with the status of class III (Regional Development Information 

System (SIPD) Balikpapan City 2015). 

Storm Water Drainage 

Based on the status of streaming, then drainage of Balikpapan consisting of: Drainage Primer with a 

length of about 18.7 km with good conditions of about 12 km (64%), the remaining 6.7 km (36%) in 

the medium 3 km and 3.7 km damaged. It serves as the main drainage of water from the drainage 

area of the spill secondary and tertiary drainage to the sea before. Drainage is also the main streams 

in the city of Balikpapan. Primary drainage in the city of Balikpapan is Klandasan Sungai Besar, 

Sungai Small Klandasan, manggar Sungai Besar, Sungai Small Manggar, Batakan River, River 

Sepinggan, Sungai Pandan Sari, Somber and Sungai Wain River. Secondary Drainage around 7 km 

is a tertiary drainage drainage of the container prior to the primary drainage. The secondary drainage 

may be the tributaries of the primary drainage. Tertiary Drainage length of about 148.3 km with good 

conditions 76.5 km (52%) and moderate conditions - broken reaches 71.8 km. The drainage system is 

a drainage container which is generally a household sewage is located in the residential 

neighborhood and urban, (SIPD Balikpapan City 2015). 

Clean Water Network 

In fulfilling the needs of drinking water or clean water for the Balikpapan city, its mangement system is 

carried out by several sources, among others: 

Regional Water Company (PDAM) Balikpapan city takes water from the Manggar reservoir, 

Klandasan riverr, Gunung Sari Ilir spring water  distributed through pipes / plumbing as well as 

through water tankers. The areas that can be served by PDAM is still limited to areas that have a 

base height of less than 30 meters from the main pipeline 

Pertamina DAK managing and supplying water/clean water for the needs of employees and the needs 

of Pertamina oil refinery industry, where raw water is taken from Sungai Wain and boreholes.  

Private businesses that manage and supply the water needs for the community, especially in addition 

to PDAM’s consumer tand Pertamina DAK seek through drll wells located in the village of Gunung 

Sari Ilir and sell them through water tankers. Drinking water / water supply is made by a resident 

through a shallow well pump and pumps in and dug wells, (SIPD Balikpapan City 2015). 
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Electric Network 

The number of customer PLN Balikpapan Branch until the end of July 2014 were 124,492 customers, 

consisting of groups of tariffs adapted to the connected and use of power. In 2015, 1,300 VA power 

electricity tariff was priced at IDR 1,350 per kWh, while electricity subsidies of 900 VA to pay a tariff of 

IDR 586.23 per KWh which was subsidized by the government. Since the central government 

regulations to reduce the level of subsidy on electricity for the public energy then in 2015 one of the 

programs, namely PT. PLN in Balikpapan gave  free of charge for customers who wish to switch or 

alter the power of the 450 and 900 VA, so that by 2016 electricity subsidy has been eliminated. 

Rates for groups of S-1 (Socio-1) is no longer there, but for S-2 is as much as 1,877 while for groups 

Rates S-3 only four (4) customer. In the group of R fare (household) R-1 there are 109,495 customers 

with 115,927,050 KVA connected, (SIPD Balikpapan City 2015). 

Health Facilities 

Based on data obtained from Health Agency in Balikpapan City regarding the number of health 

facilities consisting of Posyandu 1,623 units, Polindes 6 units, Puskesmas 67 units (Puskesmas 27 

units, Puskesmas Pembantu 12 units, Puskesmas keliling 28 units). General Hospital by type and 

status in 2012 until 2015 there were six public hospitals with the government status and three private 

hospitals and 3 maternity hospitals and the general type B and C. 

In 2015 there were approximately 539 general practitioners, 172 specialists, 157 dentists. Along the 

fulfillment of health standards in the field of pharmaceuticals that there are about 187 pharmacists, in 

addition to the health services in the areas of nutrition, there are around 59 people, about 35 people 

laboratory analysts and experts Rontgen of 30 men. 

Health personnel like Mantri Kesehatan there are 860 people, and environmental health experts of 75 

people. The ratio of doctors per 100,000 population in 2015 was 56%. On the basis of these data it 

can be assumed that the needs of health workers for Balikpapan City is still not enough, given the 

increasing number of people compared to the capacity of health workers to meet the needs of 

community in Balikpapan city on health care services, (SIPD Balikpapan City 2015). 

Education Facility   

The number of schools from Kindergarten to Higher Education (University) in Balikpapan City in 2015 

as follows: The number of kindergarten with private status reaches 132 units, while Kindergarten with 

government status is only one unit; Special Schools with government status is only one unit and two 

units of private status; Number of Elementary School (SD) with governemnt status are 137 units and 

the private status of about 38 units; Number of Governemnt Junior High School (SMPN) 

approximately 22 units, Islamic Junior High School Government about 2 units and Private Junior High 

Schools are 33 units; The number of High School (SMU), there are 9 units, SMK  6 units and MA is 

only one unit with the  governemnt status  and  private status for high school are 11 units,  SMK  and 

MA 6 units, respectively; and facilities college education, there are 3 units of private universities and 

one unit for Governemnt University known as Kalimantan Technology Institute (CTI), (SIPD 

Balikpapan City 2015). 

Worship Facilities 

The number of religious facilities such as mosques is estimated at about 358 units, Violates at 260 

units, 103 units churches, temples 2 units, Vihara temple 7 units and  Klenteng 1 unit 
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Trade Facilities and Service 

The number of markets in Balikpapan city approximately 22 units with a population of 736 732 people, 

when viewed ratio of the total population by the number of markets (or the ratio), each market can 

serve 33,488 people. If it is viewed from the spread of the markets, then the region: In district of East 

Balikpapan there are two (2) market with population of 86,819 people or the ratio of 43,410. There are 

10 markets with total population of 154,183 people in District of South Balikpapan or the ratio of 

15,415. There is no market in the district of Central Balikpapan. In district of North Balikpapan there 

are five markets with population of 164,081 people or the ratio of 32,816 and in district of West 

Balikpapan there are five markets with population of 107,047 people or the ratio of 2,1400. 

These data shows the uneven distribution of the market in Balikpapan is (SIPD Kota Balikpapan 

Tahun 2015). 

7.5.1.2 Lawe-Lawe Area 

Road Network 

.In general, the condition of roads in the area of Penajam Paser Utara can connect all villages that 

exist, although in certain regions of existing road conditions are still inadequate, especially during the 

rainy season. These areas are generally located far from the center of growth and the road 

connecting the coastal areas so that the further the distance from the city center district. 

The length of roads in  Paser Penajam Utara about 900.4 km with a length asphalt road of 158.57 km, 

gravel 523.11 km, 164.01 and other land approximately 3.26 km. Good road conditions around 506.18 

km (56%), being broken 300.80 km (33%), damaged 68.31 km (8%), and severely damaged 25.15% 

(3%) with grade III road status. 

If it is viewed from the long proportions roads in good condition by district, Penajam sub-district has 

the greatest proportion that is equal to 45.05% of good road from the existing. For the sub-district of 

Penajam, the access road to Tanjung Jumlai  which is previously  road with a pavement layer 

subbase (LPB) now becomes asphalt treated base (ATB), (source: Medium Term Development Plan 

Area, (RPJMD) Penajam Paser Utara (PPU ) 2013-2018). 

Drainage 

The need for water resources for irrigation in agricultural areas in Penajam tends to increase as the 

water supply for agriculture come from rain-fed. Abundant water is found when the rainy season but in 

the dry season farmers had trouble getting water during dry season. 

The irrigation network in Penajam Paser Utara is very important to help handle the flood of routine. 

However, the irrigation networks are not fully integrated with the concept that flooding handlers, 

consequently flood is still sporadic. However, some locations that have been handled by the 

construction of drainage channels, especially in urban areas. For Penajam area floods that have 

successfully reduced by constructing drainage channels settlements and normalization, including: (1) 

Housing BTN KM 01; (2) Housing BTN KM 04; (3) Keluranan Gn. Steleng; (4) Real Estate Paret 

River; (5) Village Tunan; (6) Complex B Petung, (source: RPJMD Kab. PPU 2013-2018). 
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Cleaned Water 

The needs of clean water for households largely depend on rain water, river water and drill wells and 

tap water. Management of water conducted by PDAM has not been able to reach the entire regions. 

This limitation is due to the low capacity and capacity of raw water treatment plant that converts raw 

water into clean water. 

Based on data Suseda Penajam Paser Utara in 2013 that as many as 41.92% of households use 

bottled water. This condition is due to the growing depots, water refill and affordable prices for 

consumers and ease to buy bottled water and service water products in the packaging. 

Currently under construction Embung Lawe-Lawe, with a capacity of 1.3 million cubic meters of water 

that will meet the needs of clean water and optimize the region Penajam Paser Utara subdistrict 

especially Penajam (Mount Steleng Penajam, Nenang, Nipah-Nipah, Sei Parit up Petung and vicinity). 

It is also being built WTP (Water Treatment Process) Lawe Lawe to increase the current production 

capacity  from 100 litre  to 250-300 litre/sec. Development of distribution network by installing water 

mains pipe diameter 12 inc, along Lawe-Lawe, Penajam, Nenang, Nipah-Nipah until Sei Parit, 

(source: RPJMD Kab. PPU 2013-2018). 

Electricity  

In the aspect of energy, the number of households using electricity from State Electricity Company 

(PLN) is 33,000 households. It is estimated that approximately 21,000 households using the electricity 

meter with an installed power of 450 watts, while 12,000 households or 35.86%  using  electricity grid 

without a meter, (source: RPJMD Kab. PPU 2013-2018). 

Health Facility 

Based on data obtained from the Central Bureau of Statistics (BPS) PPU regency in  2015,  the 

number of health facilities consisting of 11 units of health centers, health center 43 units, 11 units of 

mobile health center. Regional General Hospital (Hospital) is 1 unit with domestic status and type B. 

The number of health workers, including doctors about 26 people, comprising 14 physicians and 8 

specialist doctors (specialists in internal medicine, obstetrician, specialist radiologists, orthopedic 

specialists and oral surgeons) and 4 dentists. Along the fulfillment of health standards in the field of 

pharmaceuticals that there are approximately 4 and 7 assistant pharmacist, in addition to the health 

services in the areas of nutrition, there are about 5 people, laboratory analysts 7 peple and Rontgen 

specialist of 6 people. The number of midwives around 118 people (55 people have been trained and 

have trained 63 people), nurses of 73 people. 

The number of general practitioners are 14 when compared with the population of 154 235 people, 

the ratio is 1 : 11,016, while the ideal ratio between the number of general practitioners and the total 

population is 1 : 2,500, the next ratio specialist 1 : 19,279, the ratio is ideally 1 : 16.000. Dentist ratio 

of 1 : 38 559 while the ideal ratio is 1 : 9,090. 

The number of health workers in 2015 in the region still showed a less than ideal. Based on these 

conditions that in meeting the needs of health personnel for Penajam and surrounding area is still not 

enough, given the increasing number of people compared to the capacity of health workers to meet 

the needs of citizens for health services. 
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Education Facility  

The number of schools from Kindergarten (TK) to an intermediate level in the region Penajam Paser 

Utara in 2015 as follows; The number of kindergarten with private status reaches 157 units, while 

Kindergarten state schools only 2 units; Number of Elementary School (SD) there are 97 state and 

private-status unit about 9 units.The amount of Government Junior High School (SMPN) 

approximately 25 units and junior high schools are private, there are 6 units and 11 units MTs; The 

number of Government High School (SMU) there are 7 units, which are private with only one unit and 

vocational private land of 6 units and three units, as well as MA teradapat 4 units. 

Religious Facility  

The number of religious facilities such as mosques around 195 units, 251 units and prayer langgar 26 

units and 53 units of the church. Based on data on the number of Moslems around 94% of the total 

population of the District. PPU (154,235 people), or about 144,981 people. The ratio of availability of 

places of worship in Islam, the religion of 144.981 : 195 = 1 : 743. Based on the standard rate per 

number of inhabitants of houses of worship hinted that the first house of worship can include 2,500 

people, which means that the availability of a place of worship for residents has reached proportions 

worthy. 

Trade and Service Facilities 

The number of markets in the region of 11 units with a population of 154 235 people, when viewed 

ratio of the total population by the number of markets, each market can serve 14,021 people. Overall 

number of traders as much as 1,469 traders. When viewed from spreading, then the region 

Sharpening the District there are five markets, the population of 74,474 people, 14,895 ratio; District 

of Babulu there are two markets, the population of 31,435 people, 15,717 ratio; District of Waru there 

is one market, the population of 17,485 people, 17,485 ratio; and District of Sepaku there are two 

markets, the population of 30,567 people, 15,284 ratio. From these data it looks still less uneven 

distribution of the market, so what is needed is the development and market deployment in the region 

is still not sufficient to improve service to the public as well as trading activities. 

7.6 INDIGENOUS PEOPLE  

The International Finance Corporation (IFC) Performance Standard 7 recognizes that Indigenous 

Peoples, as social groups with identities that are distinct from dominant groups in national societies, 

are often among the most marginalized and vulnerable segments of the population. 

The objective of this indigenous people are: To ensure that the development process fosters full 

respect for the dignity, human rights, aspirations, cultures and natural resource-based livelihoods of 

Indigenous Peoples; To avoid adverse impacts of projects on communities of Indigenous Peoples, or 

when avoidance is not feasible, to minimise, mitigate, or compensate for such impacts, and to provide 

opportunities for development benefits, in a culturally appropriate manner; To establish and maintain 

an ongoing relationship with the Indigenous Peoples affected by a project throughout the life of the 

project; To foster good faith negotiation with and informed participation of Indigenous Peoples when 

projects are to be located on traditional or customary lands under use by the Indigenous Peoples; and 

To respect and preserve the culture, knowledge and practices of Indigenous Peoples. 

East Kalimantan has several kinds of tribes. The Dayak tribe is widely known by the public as the 

main tribe in Kalimantan. However, there is another tribe, the Kutai Tribe that also plays an important 
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role in East Kalimantan. The Kutai tribe is a tribe native of Malay East Kalimantan, which originally 

inhabited coastal areas of East Kalimantan. At the beginning there were two Kutai Kingdoms, i.e., 

Martadipura Kingdom and Kutai Kartanegara Kingdom who then conquered the Kingdom of Kutai 

Martadipura, and then changed its name to the kingdom of Kutai Kartanegara. 

This Kutai Kartanegara Kingdom controls a large area in East Kalimantan (includes Kutai regency, 

East Kutai, Kutai Barat, Kota Samarinda, Balikpapan, Bontang, and a fraction of Paser and Penajam 

Paser Utara), where every king and his descendants has the ‘Aji’ title, and the title continues to be 

borne by each of his descendants until now. But because Kutai is a tribe that inhabited the town and 

coast then today there has been a process of assimilation with the tribes of newcomers that have 

already started losing its character, different from the Dayak tribes who until now still have the unique 

of Borneo in every aspect of their lives (dance, language, farming, hunting, etc.). 

Balikpapan Area 

The Dayak tribe has formed an organization in May 2001 called Majelis Adat Dayak Nasional 

(National Dayak Tribe Assembly). This organization is based in Balikpapan and has the objective to 

Unifying the Dayak ethnic comprising into one Dayak unity; Representing ethnic Dayak in national 

and international forums; Develop the Dayak people that are out and backward in all fields of life; 

Protecting the rights and interests of the Dayak people in all fields; Improve human resources and 

wellbeing of the Dayak; Preserving the values of the indigenous Dayak, art and culture; and Bridge 

the Dayak community interests with governments and with other ethnic community. 

In Balikpapan area, Dayak comprises a 19% of the total communities. According to the Balikpapan 

city website (Balikpapan.go.id), population composition based on the ethnic is as follows:Dayak 

(19.20%); Banjar (12.19%); Bugis (14.44%); Java (29.76%); Chinese (16.76%); Minahasa (6.81%); 

Batak (3.21%); Aceh (2.08%); and Gayo and Gorontalo (1.14%). 

The society of Balikpapan basically is ethnically diverse. Balikpapan city inhabited by many ethnic 

immigrants, such as Javanese, Bugis, Makasar, and other ethnicities. This has been driven up 

because of Balikpapan is a seaport and trading town since the Dutch East Indies. As a native ethnic 

communities Balikpapan is Paser, including Kutai, Dayak, and Banjar, mostly called as Dayak 

lineages1. Based on the Balikpapan local government data, there are 104 ethnic groups’ 

organizations2.  

This shows that the society in Balikpapan is heterogen. Refering to Indigenous People notion in 

accordance with KAT (Komunitas Adat Terpencil) by the Ministry of Social Affairs and the IFC actually 

is not established in this area. Indigenous people will be connected to “Komunitas Adat Terpencil” 

(KAT) or isolated people community, or “Masyarakat Adat” as customary society. Based on 

Presidential Degree No 186 of 2014, the government of Indonesia defines Indigenous people as 

a certain amount of people in a group that is bound by geographical unity, economic, and or socio-

cultural, poor, living in remote areas and having vulnerable socio-economic condition. This definition 

strongly emphasizes the social characteristics of the indigenous people that focus only on the 

conditions of isolation, both socially and environmentally. And the notion of IP by IFC more reference 

how they can represent themselves as uniqe group and manage their own territory. This is also 

                                                      
1 Syamsudin Harris,Desentralisasi dan Otonomi Daerah: Desentralisasi, Demokratisasi & Akuntabilitas Pemerintah daerah, 

Yayasan Obor & LIPI, 2007 

2 http://balikpapan.go.id/read/98/selayang-pandang 
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supported by data released by the Ministry of Social KAT 2008 and IP data released by NGO AMAN3 

that IP is not established in Balikpapan. 

Lawe-Lawe Area 

Lawe-Lawe is part of the district Penajam, North Penajam regency. In North Penajam regency alone 

had at least 18 ethnic groups living in area spread out evenly in the four districts. Ethnic Paser are 

natives in Penajam numbering about 9.730 people, or 7.84% from total population 130.024 inhabints; 

while the Javanese have the largest population of about 53.074 people or 40.8% of the total 

population. Other ethnic Bugis ethnic pretty much that as many as 26.879 people or 20.67% and 

amounted to 11.680 people or 8.98% of Banjar4. The number of ethnic Javanese due to 

transmigration from Java island a few decades ago. As in Lawe-Lawe and its surroundings, the village 

of Giri Mukti, Giripurwa, Sidorejo, and village others. If connecting with the notion of Indigenous 

People in area of Lawe lawe, we will not found IP community, and this is supported by the data of 

KAT from the Social Ministry of Social  and IP information of AMAN that IP in East Kalimantan 

provinces mostly on north part area. 

With today's conditions Ethnic Paser position of a minority in its own territory. Ethnic Paser became 

resistance more strongers to demand land rights. However, Paser Indigenous Peoples Council holds 

a strong role in controlling the social and political force with regard to customs. Not only related to 

hold tradition but also fight for the right to land. Inter-ethnic and religous forum among ethnic groups 

have also been developed to discuss and resolve conflicts that may arise. 

7.7 CUSTOMS AND NORMS 

There are various ethnic groups residing in the Project area of influence. The majority of the 

population in Balikpapan and also Lawe-Lawe area are settlers from other regions of the country. The 

Javanese ethnic group is the most dominat of the settlers in East Kalimantan. Other major ethnic 

groups that can be found in East Kalimantan include Malay, Bugis, Paser, Banjar, Madura, Toraja and 

Sundanese groups.  

The ethnic diversity indicates that there is relatively high tolerance and openness for new settlers 

coming into the region. This level of openness is not only in terms of accepting new settlers but also 

acceptance of new company establishing business in the area. Based on site observation, 

communication among these ethnic groups tends to be positive with no major barriers.  

Cooperation among the community is manifested in the activities of mutual cooperation. Gotong-

royong activities are generally carried out for development activities and improvement of public 

facilities and infrastructure such as sewer repairs around the housing settlements. Besides religious 

activities and other ethnic or custom events, there is also encouragement of mutual assistance 

activities in the community.  

The local and formal leadership is assumed by the Village Head or Lurah who owns the power and 

formal authority with regard to government activities at urban and/or rural areas. Besides the Village 

Heads, the community leaders include religious leaders who have informal power and authority. The 

role of Village Heads and community leaders are very important in building perceptions and attitudes. 

                                                      
3 http://www.brwa.or.id 

4 Family Planning Data Collection - KB Office and PP, Year 2010 
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Balikpapan Area 

As a city that is heterogeneous, composed of various ethnic groups, there is no dominant ethnic 

culture in Balikpapan. According to research conducted by LIPI in 2007, it has been said that 

Balikpapan, there are four ethnic groups that stand out is the Banjar, Kutai, Dayak, and Paser, where 

all ethnic have the same culture as from same lineages, and then the culture of the another ethnic as 

immigrant; such as Java, Bugis, Madurese, Makassar and others. Each tribe manages their own 

tradition. As Erau celebration organized by Dayak traditional institutions in Balikpapan every year. 

However despite that the majority of Muslims so that it can be said that custom and norms that exist in 

Balikpapan based on custom and norms based on religion Islam. 

The following Table 7.12 provides illustration of the diverse ethnic groups in Margasari Village in 

Balikpapan (location of the refinery Project site). 

Table 7.12 Composition of ethnic groups in Margarsari Village. 

Ethnic Group Male Female Total 

Bugis 2250 2300 4550 

Banjar 1550 1590 3140 

Jawa 1300 1350 2650 

Makasar 1225 625 1850 

China 625 650 1275 

Madura 350 325 675 

Mandar 297 299 596 

Dayak 3 0 3 

Total 7600 7139 14739 

Source:  Potensi Desa dan Kelurahan, Desa Margasari, Book published by Balikpapan City authority, 2016. 

A summary of primary data (questionnaire) on the type of religion of around 200 respondents that was 

collected in Balikpapan area is presented as follows (Table 7.13). The table indicates that most of the 

population in Balikpapan are Moslems. 

Table 7.13 Respondents religion in villages. 

Agama 

Villages 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

Moslem 50 79.37 35 85.37 48 75.00 56 86.15 189 81.12 

Protestant 1 1.59 1 2.44 0 0.00 0 0.00 2 0.86 

Catholic 0 0.00 4 9.76 0 0.00 0 0.00 4 1.72 

No response 12 19.05 1 2.44 16 25.00 9 13.85 38 16.31 

Total 63 100 41 100 64 100 65 100 233 100.00 

Source: Field Survey, 2016. 

Lawe-Lawe Area 

Society in Lawe-Lawe is the majority is derived from the Javanese and followed by Bugis, which is 

mostly Moslems. For that reason customary use is traditional Javanese, who are more concerned with 
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the values of harmony. By holding the customary, Javanese society in the Lawe lawe will maintain 

relationships with other ethnics in Lawe lawe, particularly with ethnic Paser as indigenous ethnic 

group. Paser ethnic groups, although as an indigenous people in Penajam, emerged feeling that they 

have been marginalized by the immigrants. The alliance for indigenous peoples, AMAN, in Paser 

Penajam Utara District held a demonstration in March 2016, where they demanded establishing a 

Local Regulation as Recognition and protection of the rights of indigenous peoples; Implementing 

Regulation 52 of 2014 guidance and protection of indigenous peoples; Ensuring the construction of 

custom house (Kuta Partners Tatau) at district and sub-district of the city. 

The Government shall allocate a special budget that the empowerment of indigenous peoples to 

ensure the involvement of youth groups of Paser ethnic groups in private employment or recruitment 

of the country, as well as scholarships. The Government immediately conduct  placement of the 

names of the hero of Paser on any building or public facility. 

However, all the major ethnics in Penajam is Muslim, so it can be said that the custom and norm 

referenced are the norm derived from Islam. This could be a factor that unites all ethnic in Penajam 

Paser Utara District. 

7.8 LAND ACQUISITION AND INVOLUNTARY RESTTLEMENT  

Balikpapan Area 

Based on the letter No. 163 / C00000 / 2016-SO from the Pertamina Director, dated in March 2016, 

the Board of Commissioners of PT Pertamina, states that there was no sales procedures and transfer 

of assets except of dismantling some of the assets owned by RU V Pertamina Balikpapan for the 

RDMP project. So, no land acquisition processes are being undertaken because the land and building 

assets are owned by Pertamina RU V, Balikpapan. Based on the above mention letter, some assets 

affected are as follow: Company owned housing located in Dohor - RU V Balikpapan which consist a 

total of 27 buildings; Company owned houses, roads and drainage facilities, located in Dohor - RU V 

Balikpapan which consist of 23 buildings, so a total of 50 buildings. 

Then the above letter was addressed to the Minister of State-owned Enterprises of the Republic of 

Indonesia, and was replied by a letter No. S-396 / MBU / 07/2016 from the ministry, regarding the 

approval on the write-off immovable assets owned by PT Pertamina affected RDMP RU V 

Balikpapan, in July 2016. According to this letter the of 47 houses, there are three company owned 

houses that still have ‘under dispute’ status 

Because land assets are owned by Pertamina, it will refer to the internal regulation within Pertamina, 

the Working Procedures Organization (TKO) Land Procurement No. B-001 / K20000 / 2015-S9, 2015, 

where it is stated that all land is owned by Pertamina, so no land acquisition process. The land itself 

held a freehold status or locally known as HGB. The Organizations Working Procedures for Land 

Acquisition.  

There is a resettlement process that is of concern which is moving the staff and their family from the 

company owned housing complex to the apartment.  There are 50 houses that are affected which 

means there are impacts toward 50 households.  They are moved to a temporary housing facility 

which they are expected to move to the apartment complex by March 2017.  From this process, we 

know that the socialization process has been done by the HR department together with the employee 

union board of Pertamina; and That there are 280 households that will affected by the 4th stage.  
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Issue related to land acquisition is the transfer of the football stadium owned by Pertamina namely: 

Parikesit Stadium.  This stadium is used by the local football club and as it is designated to part of the 

RDMP area, the stadium cannot be use again. This problem raises the attention of relevant 

stakeholders and request for a replacement.  The whereabouts has not been determined yet. 

Pertamina already respond to this problem by issuing a statement number 441 / E15000 / 2016-SO 

expressing that the stadium cannot be used anymore because it will be destroyed so Pertamina 

asked the local government and relevant stakeholders to find solutions to solve the problem. The 

Comrel (Community Relation) has already coordinates with the stakeholders to replace Parikesit 

Stadium which is the current base stadium for Persiba-Balikpapan. Until now there is no clarity to 

resolve this problem as other football fields or stadium is not feasible. This could potential lead to 

social conflict   from the supporters of Persiba against Pertamina if not handled properly.  

Based on the site visit to Parikesit Stadium, it was also observed that there are a number of small 

food stalls selling food along one of the stadium walls. Since these food stalls are occupying 

Pertamina owned land that will be used as part of the RDMP Project development, the Project will 

also need to manage the relocation of these food stalls from the Parikesit Stadum area.  

According to informal sector traders who represented the cooperative board Kopekta UP V refinery 

Mandiri, there socialization and coordination related to resettlement plan area merchants because of 

the location will be used by Pertamina. Traders also have submitted a request to move the location 

(relocated) to be facilitated by Pertamina. 

In 2008 the stadium since lending by local government became the home base of soccer club of 

Persiba around this area to grow the business activities as much as 30 food vendors and also 

become one of the regions culinary Sentro, until the number of traders at around 60 units by 2012. 

Since the increase in theft case Parikshit residential area in 2014, the entrance to this area created a 

special door that led to the number of visitors reduced impact on the number of traders. It is currently 

estimated that only 26 units are still persist. 

According to informal sector traders who represented the cooperative board Kopekta UP V refinery 

Mandiri, there socialization and coordination related to resettlement plan area merchants because of 

the location will be used by Pertamina. Traders also have submitted a request to move the location 

(relocated) to be facilitated by Pertamina. 

Lawe-Lawe Area 

The status of land acquisition in Lawe lawe is also based on letter No. 163 / C00000 / 2016-SO from 

the Pertamina Director, dated March 2016. The Board of Commissioners of PT Pertamina, states that 

there was no sales procedures and transfer of assets except of dismantling some of the assets owned 

by RU V Pertamina Balikpapan for the RDMP project. So, no land acquisition processes are being 

undertaken because the land and building assets are owned by Pertamina RU V, Balikpapan.  

Because to the assets are owned by Pertamina, it will refer to the internal regulation within Pertamina, 

the Working Procedures Organization (TKO) Land Procurement No. B-001 / K20000 / 2015-S9, 2015, 

where it is stated that all land is owned by Pertamina, so no land acquisition process. The land itself 

held a freehold status or locally known as HGB. The Organizations Working Procedures for Land 

Acquisition. There is no resettlement process in necessary taken in Lawe-Lawe because all activities 

in Pertamina area.  
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7.9 LAND USE 

The new project facilities located in Balikpapan City District and Penajam Paser Utara District (Lawe-

Lawe village) will be constructed on land that is already owned by Pertamina RU V. As such, land 

acquisition is not required for the development of the RDMP Project.  

7.9.1 Balikpapan Area 

The RDMP Project will involve the construction of new workshops and warehouses (chemical storage) 

on a plot of land currently owned and used by Pertamina RU V as housing for Pertamina staff 

(Parikesit and Panorama Housing complex). At present, Pertamina RU V is constructing apartment 

units on Pertamina owned land that is located around 500 m from the Parikesit and Panorama 

Housing complex in West Balikpapan Sub-District. The new apartment is designed to accommodate 

around 1,200 units that is constructed on 24 floors.  After construction, Pertamina staff will be 

relocated from the existing housing in Parikesit and Panorama to the new apartment. The Human 

Resources (HR) Department of Pertamina RU V informed that they are preparing for the relocation of 

Pertamina staff. Several communications were conducted between the HR Department and the 

affected Pertamina through the Pertamina labor union regarding relocation of staff accommodation. 

The HR Department will also develop policies and procedures on staff accommodation and relocation.   

On Pertamina owned land and adjacent to the Parikesit and Panorama Housing, there is a soccer 

stadium that was previously used by Persiba Soccer Team Balikpapan as their home base stadium. 

Pertamina RU V plans to use this stadium as a laydown area for the RDMP Project and has sent 

written notification in December 2016 to the management of Persiba for the intention of using Persiba 

Stadium land area for the RDMP Project. Pertamina RU V asset management representative 

informed that the takeover of the Stadium will not interrupt the Torabica Soccer Competition as the 

competition ends in December 2016. 

A public access road, Minyak Street, runs between the Refinery Unit V and Pertamina Housing and 

the soccer stadium complex. Pertamina plans to divert public access from Minyak Street to the 

existing Yos Sudarso Street. Pertamina is in consultation with the local government authority in 

Balikpapan with regards to the diversion of Minyak Street to Yos Sudarso Street. Pertamina plans to 

conduct traffic engineering for the diversion or rerouting of Minyak Street to manage increased traffic. 

The key characteristics of the road network around Balikpapan Refinery Unit V Complex is as follows: 

Yos Sudarso Street (refer Figure 7.1) is the main access to reach Pertamina’s refinery complex and 

access to Kampung Baru and Balikpapan Port. The road has one lane for each direction, not divided 

by median and allows two way accesses. Road width is 10 m with 1 m wide drainage system on both 

shoulders of the road. Data on traffic volume on Yos Sudarso Street will be used as baseline data for 

assessing traffic impacts.  

Letjend Suprapto Street provides access to Kampung Baru and Balikpapan Port. The road has two 

lanes for each direction, divided by a median and allows two way accesses. The road width is 14 m 

with 1 m drainage system on both shoulders of the road. Ahmad Yani Street provides access to 

Kampung Baru and Balikpapan City (downtown area). The road as two lanes for each direction, not 

divided by median and allows two way accesses. The road width is 10 m with 1 m wide covered 

drainage on both shoulders of the road. Soekarno Hatta Street provides access to Kampung Baru and 

Balikpapan Port. The road has two lanes for each direction, not divided by a median and allows two 

way accesses. The road width is 10 m with 1 m drainage system on both shoulders of the road. 
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Figure 7.1 Current condition of Yos Sudarso street. 

 

7.9.2 Lawe-Lawe Area 

Saloloang to Lawe-Lawe (Terrestrial) 

The installation of new pipeline on land for transferring crude oil from Saloloang Village to the 

Centralized Crude Tank (Lawe-Lawe Terminal) in Lawe-Lawe crosses Sidorejo and Girimukti Villages 

and covers a distance of around 7 km. The new pipeline will be installed at a depth of 2 m and the 

alignment located on Pertamina owned land. Sidorejo and Girimukti are transmigration villages where, 

under government transmigration program, people from other regions of Indonesia are resettled in 

these villages between the years 1954-1958. Under the government’s transmigration program, each 

household is provided with a plot of land, 2.5 Ha in size. However, ownership of land at these villages 

have been reduced since the implementation of the transmigration program due to infrastructure 

developments and population growth. The typical land size for each individual land owner is around 

0.25 – 2 Ha for each household.   

The main livelihood in this area is farming. Land use is mainly for housing settlements, dry land 

farming (coconut plantations) and fish ponds. Land cultivation by the community is based on the 

household capacity and resource which commonly engage family members or neighbors as laborers. 

It is common for households to cultivate coconut on their land. For each, 1 Ha of land around 120 

coconut trees can be planted and cultivated. The production is around 1,500 coconuts per Ha of land 

for every 3 months or 6,000 coconuts per Ha per annum. The revenue for a price of Rp. 

3,000/coconut is around Rp. 18,000,000 per Ha per annum. The income is around Rp. 1,000,000 per 

month with expenses of around Rp. 6,000,000 per annum.    

Lawe-Lawe to Penajam (Terrestrial) 

The installation of the new pipeline for transferring crude oil from the location of the Centralized Crude 

Tank (Lawe-Lawe Terminal) to the coastal area of Penajam Village will cover a distance of around 15 

km crossing two other villages, Neneng and Nipah-Nipah. The new pipeline will be installed at a depth 

of 2 m along Pertamina owned land (right of way) on the left side of the existing public road 

connecting Penajam Village to Lawe-Lawe Village. The installation of the pipeline does not fully follow 

the existing public road where at some points the pipeline alignment will cross inland to reach Lawe-

Lawe area. The pipeline alignment is adjacent to housing settlements at Penajam, Neneng and 
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Nipah-Nipah. However, since signboards and markings are provided, the right of way for the pipeline 

is not occupied by the community.  

Infrastructure such as buildings, settlements, road access, bridge, power supply, public transportation, 

water supply, medical clinics, schools, worship places and traditional markets have been developed 

around this area (Penajam, Neneng, Nipah-Nipah Villages).  The main livelihoods in this region 

include general trading and other services. The majority of land ownerships is individual ownerships 

with an average size of 0.1 - 0.2 Ha for each ownership.  

SPM in Tanjung Jumlai (Marine) to Saloloang 

New marine pipeline will be installed from the new Single Point Mooring (SPM) in Tanjung Jumlai to 

Saloloang to transfer crude oil from the ocean tankers and SPM to Saloloang Village located onshore. 

The new marine pipeline will cover a distance of around 15 km, which is 5 km greater in distance 

compared to the existing marine pipeline operated by Pertamina RU V. Fishing activities are quite 

common in Saloloang Village. Other villages adjacent to Salolaong Village include Pejala and Tanjung 

Tengah Villages where fishing is quite common. 

Based on interviews during the site visit to Saloloang Village, the local fishermen community has 

established a fishing cooperative group under the name Sinar Bahari lead by Ab. Rasyid with around 

11 household members and also Pipos fishing cooperative group with the same number of members 

as Sinar Bahari. In Pejala Village, there is alos a fishing cooperative group, Tanjung Bersatu lead by 

H. Nasir with 17 household members, while in Tanjung Tengah Village the cooperative group has 

around 30 household members. In general, each fisherman under each group owns a motor boat and 

commonly fish around the waters of Tanjung Jumlai, Gusung Island and venturing as far as Makassar 

Strait. The distances to the fishing grounds are around 4 nautical miles to as far as 20-70 nautical 

miles that require 6-7 hours of travel time. The fishing activities are in between 05 AM to 8 PM (fish 

typically feeds around 6-9 AM and 4-6 PM each day). The fishermen tend to fish as close as possible 

to the existing SPM as fish are attracted to fixed structures at sea. However, Pertamina does not allow 

fishermen to enter a 2 nautical mile radius from the SPM. 

Based on information received from fishermen at site, the follow Table 7.14 provides information on 

the fishing seasons that is determined by the monsoon winds that is typical for tropical regions.  

Table 7.14  Monsoon winds and fishing activities. 

Month 1) Monsoon Wind Season Characteristics and Fishing 2) 

January - Mei  Northerly/Easterly  Light winds and low tides, normal fishing 

June - October South Relatively strong winds and high tides, reduced and 

more challenging for fishing due to unsuitable 

conditions 

November - December Transitional  Moderate winds and moderate tides, possible 

conditions for fishing  

Source :  Field Survey,2016. 

 

Fleet and Capture Device 

In general the fishermen in this region have a fleet of fishing boat shaped by the physical size of 

vessel length of 11 m, a width of 1.5-2 m and in the 0.8 to 0.9 m as well as the size of the engine 24, 
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26 and 30 PK. The type of fishing gear other than nylon fishing nets also nudge, dogol (net marsupial) 

while fishing tools such as rumpon and step charts. 

According to the fisherman as well as farmers coconut plantations, ownership of large boats need to 

struggle to get it because of government assistance through the Department of Fisheries. It is 

estimated that the price of the boat body around IDR 15-20 million/unit, the price of the machine 

around IDR 15 million/2 units, the life of an average of 8 years, care about 3 times the cost of IDR 

800,000/year. 

Fishing gear such as nets new price of about IDR 7 million/unit complete with rocks and buoys as well 

as the seeds of tin with a lifetime of about 3-4 years. While the outline tool to step generally use wood 

construction costs around IDR 10-15 million/unit. 

Operational Cost and outcomes 

Sometimes fishing activities around Rumpon or on location Bagan, depending on the natural 

conditions and the presence of fish with operating costs around Rp. 500,000 / day. The resulting fish  

obtained about 5-7 basket  (first basket of fish = 16 kg of fish) per day with a selling price of IDR 

150,000/basket, the sale value of between IDR 750,000 – IDR 1,050,000. The calculations show that 

the fishing around the SPM Tanjung Jumlai get an income of IDR 250,000 - IDR 500,000/day, except 

Friday because on this day the fishermen do not go to the sea. 

7.10 CULTURAL HERITAGE (BASELINE) 

Cultural heritage is defined as: “A unique and non-renewable resource that possesses cultural, 

scientific, spiritual or religious value and includes moveable or immoveable objects, sites structures, 

groups of structures, natural features, or landscapes that have archaeological, paleontological, 

historical, cultural, artistic, and religious values, as well as unique natural environmental features that 

embody cultural values” (IFC, 2012).  Following the Government of Indonesia regulation, cultural 

heritage is: “object or non-object or attribute that becomes identity of a community or people that 

inherited from previous generation, which is preserved for generations to come.  Cultural heritage 

objects may be in the form of: monuments, artifacts, an area, or non-object such as tradition, 

language and traditional ritual” (Subur, 2014). Indonesian regulations concerning cultural heritage are 

as follow: Law No. 11/2010 concerning Cultural Heritage; Government Regulation No. 10/1993 

concerning Implementation of the Law No. 5/1992 concerning Cultural Heritage Object; Ministry of 

Education and Culture Regulation No. 106/2013 concerning a Non-Object Cultural Heritage in 

Indonesia; Join Regulatioin of the Ministry of Home Affairs and the Ministry of Tourism and Cultural 

No. 42/2009 concerning Guidelines for Cultural Conservation; Ministry of Public Work and Publik 

Housing Regulation No. 01/PRT/M/2015 concerning Conserved Cultural Heritage Building; and Local 

Government Regulation No. 188.45-99/2010 concerning Establishment of Cultural Heritage Object as 

historical and tourism object in the City of Balikpapan; and Regulation No. 188.45-318/2011 

concerning Addition of Cultural Heritage Object as historical and tourism object in the City of 

Balikpapan. 

Balikpapan Area 

Based on field observation and review of the Local Government Regulation No. 188.45-99/2010 

concerning establishment of cultural heritage object as historical and tourism object of Balikpapan 

City, there are about 34 building units listed as cultural heritage object in the project area.  List of 
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cultural heritage objects within the project area (in relation to the plan for relocating Pertamina staff 

from Pertamina housing to Pertamina owned apartment) is presented in Table 7.15 below. 

Table 7.15  Address and Coordinate of cultural building object at the project sites. 

Object Address and Coordinates 

Traditional Houses on Stilts (16 
houses) 

 Pertamina Housing Complex (15 houses), Baru Ilir Village, West 
Balikpapan at the following coordinates: 

  [1°14'8.620" S-116°49'32.970" E] 

  [1°14'7.660" S-116°49'37.270" E] 

  [1°16'36.780" S-116°48'54.300" E]  

  [1°16'36.430" S-116°48'54.990" E] 

  [1°14'9.490" S-116°49'34.070" E] 

  [1°14'8.260" S-116° 49' 36.370" E] 

  [1°14'6.050" S-116°49'36.360" E] 

  [1°14'8.510" S-116°49'36.210" E] 

  [1°14'5.350" S-116°49'37.650" E]  

  [1°16'37.500" S-116°49'0.430" E] 

  [1°16'36.940" S-116°48'54.920" E]  

  [1°14'10.850" S-116°49'35.340" E] 

  [1°14'7.130" S-116°49'35.450" E] 

  [1°16'37.470" S-116°49'0.510" E] 

  [1°14'7.320" S-116°49'35.180" E] 

 Army Housing Complex, Prapatan Village, South Balikpapan 
(1°16'31.590" S-116°49'20.480" E) 

Army Museum  JL. Letjend Suprapto, RT. 024, RW. 005, Baru Tengah, Balikpapan 
Barat, (1° 14' 3.460" S - 116° 49' 4.480" E) 

Arch House (Rumah Lengkung)  Komplek Perum TNI AD, Kodam VI Mulawarman, Prapatan, Balikpapan 
Selatan: (1° 16' 33.430" S - 116° 49' 19.930" E), (1° 16' 42.000" S - 116° 
49' 7.820" E) 

Army Barrack and Housing of 
the Kodam VI Mulawarman 

 1° 13' 48.540" S - 116° 49' 14.210" E 

The Santa Theresia Church  1° 16' 28.580" S - 116° 49' 10.470" E 

The Light House  1° 16' 24.660" S - 116° 48' 29.880" E 

Mathilda Oil Well  Jl. Yos Sudarso (near the gate of Pertamina Complex), coordinate: 1° 16' 
11.760" S - 116° 48' 37.380" E 

Elementary School of Patra 
Dharma and Patra Dharma 1 

 1° 16' 37.360" S - 116° 49' 2.820" E 

 1° 14' 12.310" S - 116° 49' 59.940" E 

Cemetery  Kemendur Hill 

 1° 16' 23.300" S - 116° 48' 30.090" E 

Australian Monument  Jl. Jend Sudirman, Klandasan Ulu, South Balikpapan 

 1° 16' 48.190" S - 116° 48' 56.230" E 

Independence Monument 
(Tugu Demonstrasi) 

 Gate V Pertamina, Jl. Letjen Soeprapto, Muara Rapak, North Balikpapan 

 1° 14' 33.600" S - 116° 49' 41.520" E 

Balai Penghibur Stadium  1° 13' 59.670" S - 116° 49' 56.790" E 

The Canon  Jl. Sultan Hasanudin, Baru Tengah, West Balikpapan 

 1° 15' 9.390" S - 116° 50' 37.950" E 

 1° 16' 40.950" S - 116° 49' 21.100" E 

Source:  Field Survey, 2016. 
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Photographs of the cultural objects obtained during the site visit to Balikpapan area are presented in 

below figures. 

Figure 7.2 Traditional houses on stilts that are listed as local cultural heritage 
objects. 

  

  

Figure 7.3 Traditional arch houses. 

  

 

 

Figure 7.4 The army museum (left) and the canon (right). 
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Figure 7.5 The Amy barrack (left) and the independence monument (Tugu 
Demonstrasi – right). 

  

  

Figure 7.6 Gedung Penghibur stadium (left) and Santa Theresia church (right). 

  
  

Figure 7.7 The Mathilda well (left) and the cemetery at Kemundur hill. 

  

 

Based on information obtained from the Department of Education and Culture of Balikpapan city, 

there are 114 cultural heritage Pertamina known in the region there, as accordingly to the data 

collecting that begans in 2010, 2011, 2014 and 2015. Based on the review through documents 

investigation, with are list the following documents:  

 Decree of Balikpapan Mayor No. 188.45-331/2015 regarding Establishment of 17 Cultural 

Heritage Sites and Objects and Tourist Attractions in Balikpapan; 

 Decree of Balikpapan Mayor No. 188.45-308/2014 regarding Establishment of 13 Cultural 

Heritage Sites and Objects and Tourist Attractions in Balikpapan; 
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 Decree of Balikpapan Mayor No. 188.45-318/2011 regarding Establishment of 47 Cultural 

Heritage Sites and Objects and Tourist Attractions in Balikpapan; and 

 Decree of Balikpapan Mayor No. 188.45-99/2010 regarding Establishment of 37 Cultural 

Heritage Sites and Objects and Tourist Attractions in Balikpapan. 

Based on the Decrees issued by Balikpapan Major as listed above, the following is a summary of the 

cultural heritage sites located in Balikpapan (Table 7.16). 

Table 7.16 List of cultural building object the project sites. 

Heritage Type Based 
on Law No.11/2010 on 

Cultural Heritage 
Amount Condition Management by Pertamina 

Bunker 36 N/A Monitoring 

Well 3 Up kept Protected.  Build a fence 

Monument 3 Up kept Fenced 

Cannon 13 
Some were well taken care of 

and protected 
Monitor 

‘Rumah Panggung’ 39 

Some are well protected. 

Some are located near 

residential area 

Monitor 

Theresia Church  1 Protected and actively used Well maintained 

Unused Building  7 Some are not up kept Under Monitor 

Used Building 8 
Well-kept because it is actively 

used 
Well maintained 

Cemetery  3 Up kept Well maintained 

Lighthouse 1 Taken cared by Pertamina Under Monitor 

Source : Field Survey, 2016. 

From the above matrix, it is stated that (1) most of the cultural heritage character in the Pertamina’s 

area are monumental buildings owned by the state, and (2) have been registered. This means that 

data collection is already done and are protected by applicable law. Therefore, all processes that 

operated in compliance with the existing processes in the CB Law No.11/2010. Therefore, all 

processes that operated in compliance with the existing processes in the CB Law No.11 / 2010. 

In January 2016, Pertamina has conduct the planning and construction procedures to build the 

supporting housing facilities for employees of PT Pertamina, who live in a residential area in Dohor. 

Some licensing requirements have been passed, until then the process of public consultation in 

January-April 2016. From this process, we discover that there are several cultural heritage entities 

affected by development of the apartment for the employee.  

Based on the Agreement between the Government of Balikpapan with PT Pertamina on 

Implementation Support Development and Development Refinery Pertamina Refinery Unit V 

Balikpapan. No. 180/12/MOU/HUK/IV/2016 and No. 003/E15000/2016-50. 

Letter relating to the approval of the city government were willing to let go of Cultural Property in a 

residential area and Dohor Dohor 1 2 stilts, allowed to be dismantled on the recommendation of 
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BPCB Kaltim. As compensation, the city government asked the company to preserve the cultural 

heritage 9 in Dohor 3. 

Based on the confirmation to the BPCB office, the demolishing processes of 15 cultural heritage sites 

in residential Dohor 1 and Dohor 2 can be done because there are many of findings of the same kind 

of cultural heritage such as stilts houses in the Dohor-3 settlement, so that the demolishment of 

cultural heritage does not give effect to the other sites, and does not eliminate the real purpose of the 

protection is to protect the important values of cultural heritage for culture and education. Instead 

Pertamina agreed to preserve 9 others heritage buildings. 

Lawe-Lawe Area 

The observations during the site visit to Lawe-Lawe area and review of relevant literature did not 

indicate the presence of objects or sites that has cultural heritage values. 

7.11 LABOR AND WORKING CONDITIONS 

The following presents a summary of the labor and working conditions for the existing Pertamina RU 

V operations that involves the activities undertaken in Balikpapan and Lawe-Lawe areas.  

7.11.1 Collective Labor Agreement Hand Book 

Based on the site visit to Pertamina office in Balikpapan in November 2016, it is noted that the labor 

and working conditions of Pertamina’s operations are addressed in the Collective Labor Agreement 

Handbook or Perjanjian Kerja Bersama (PKB) for the period 2015-2017. Pertamina Human 

Resources (HR) Department informed that the PKB Handbook is distributed to all Pertamina 

employees, where receipt of distribution is kept and filed by Pertamina.  

The Pertamina PKB Handbook is used for all Pertamina operations and subsidiaries located in 

Indonesia and is signed and acknowledged by three parties: 

 Directorate General of Industrial Relations and Worker Social Security of the Ministry of 

Manpower and Transmigration through registration letter No. B.26/PHIJSK-

PKKAD/PP&PKB/II/2015 dated February 24, 2015; 

 PT Pertamina (Persero), corporate/head office in Jakarta; and 

 Pertamina Labor Union Federation (Federasi Serikat Pekerja Pertamina Bersatu, FSPPB). 

With regards to child labor arrangements, the letter of approval issued by the Manpower Ministry in 

2015 for the Pertamina PKB Handbook specified reference to Law No. 13 Year 2003 regarding Man 

Power. Law No. 13, articles 68 to 75 specifies that there is exception for child labor between the ages 

of 13 (thirteen) and 15 (fifteen) years and specific requirements and rules of employment that must be 

met. However, the PKB Handbook does not explicitly specify arrangements for recruitment and child 

labor. 

The following are the key items that are addressed in the PKB Handbook: 

 Employee status and family: contractual workers, employee levels and status, employment 

service and family dependents; 
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 Remuneration: benefits and salary, payments, salary increment, performance rewards, and 

honorarium; 

 Protection of the Safety and Health of Employees: working times and schedule, normal 

work times, statutory holidays, work attendance, work shifts, offshore work, overtime 

worktimes and remuneration, break times, annual leave entitlements, leave with and without 

pay, occupational health and safety, occupational accidents and personal protective 

equipment (PPE); 

 Facility and Welfare: facility categorization, medical benefits, medical checkup, medical 

insurance, health information, housing for employees, housing assistance program, 

scholarship for children, funeral assistance, Hajj assistance, specific condition assistance, 

worker cooperatives, retirement and pension arrangement, savings insurance program, labor 

union and non-company organization participation; 

 Assignment Outside Point of Hire and Rotations: business trip arrangements (domestic 

and international), assignment in specific areas, forest exploration, work equipment, drilling 

exploration and production activities, employee requirements and obligations for assignment 

outside the country, assignment outside point of hire and rotations; 

 Awards: types of awards; 

 Industrial Relations: penalty and types of disciplinary actions, reprimand, written warning 

letters, plead, temporary exemption from duties, internal and external settlement processes, 

internal grievance mechanism and resolution, and industrial relation dispute management; 

 Demotion and Termination: demotion and termination types and arrangements, resignation 

of employee arrangements, termination by company, retirement age, marriage with Pertamina 

colleague, surplus of labor, medical arrangement for illness or permanent disability, employee 

fatality at and not at work, failed work probation, missing person employee (more than 10 

continuous days not at work), company penalties, employee awards, severance, return of 

company facility and housing, and certificate of employment; 

 Ship Crew: employee levels and status for ship crews, marine certification, remuneration of 

ship crew, working times as ship crew, annual leave for ship crew, work protection for sip 

crew, business assignments, ship crew supplies; and 

 Human Resources Development: education and training, capacity building and 

development, roles and responsibilities, schooling assignments, short courses, mutation, 

promotion and appraisals, special salary increment, employee performance and evaluation. 

With regards to meeting the requirements of International Finance Corporation (IFC) Performance 

Standard 2 on Labor and Working Conditions, the contents of the Pertamina PKB Handbook has 

provided provisions for: 

 Internal grievance mechanism for raising, managing and resolution of grievances within 

Pertamina as a company; 

 The obligations and legal rights of employees have been clearly addressed and as such 

eliminates the risk of practicing forced labor; and 
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 The right of employees to participate in and join the labor union is assured.   

Other key information that was received during the discussions with the Pertamina HR Department is 

as follows: 

 Communication and consultations with the affected Pertamina staff who will be relocated from 

Pertamina Housing to the new Apartment is being conducted through participation from 

Pertamina Labor Union Federation (FSPPB); 

 Employee evaluation and appraisal is conducted twice per annum; 

 In general, work force is prepared (trained) and recruited 2-3 years prior to the operations of 

the new facility (RDMP). HR will conduct mixing for the recruitment process where there will 

be new hires from outside Pertamina and internal assignments within Pertamina. Internal 

hires will commonly be assigned as mentors or supervisors for the new hires; 

 It is common for Pertamina to engage the local Man Power office through its partnering 

contractors in conducting recruitment for large Projects such as the RDMP. Pertamina 

oversees their contractors in conducting the recruitment process through its contractor 

management procedures; 

 The contractor management procedures include checking of worker insurance (BPJS and 

Jamsostek), minimum wage for workers (UMP), medical benefits, worker tax identification 

(NPWP) that all refers to the Man Power Law; 

 The tendering of the Project for selecting the main contractor will be conducted by the 

Pertamina Head Office in Jakarta; and 

 Work force and unemployment issues in East Kalimantan is driven by the low prices of mining 

minerals and also crude oil leading to release of labor by mining and oil and gas companies. 

As such, there is increased competition in the local work force for finding employment 

especially when there are not a lot of employment opportunities. Hence, there is potential for 

social conflict with regards to recruitment for the RDMP Project.   

7.11.2 Pertamina RU V Workforce and Structure 

Pertamina RU V main office is located in West Balikpapan Sub-District. The work force includes the 

following key departments: 

 Engineering and Development; 

 Reliability and Facility Maintenance; 

 Operations and Production; 

 Procurement; 

 Health, Safety and Environment; 

 General Affairs; 

 Human Resources; 

 Finance and Accounting; and 
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 Information and Technology. 

Pertamina RU V Balikpapan workforce and composition is provided in the following Table 7.17. The 

total workforce at Pertamina Balikpapan is around 2,900 employees. 

Table 7.17 Pertamina RU V Balikpapan workforce composition. 

Position Male Female Total 

Senior Executive 1 0 1 

Executive 15 2 17 

Senior Staff 61 4 65 

Staff 534 42 576 

Junior Staff 384 5 389 

Outsourcing 1672 170 1842 

Total 2667 223 2890 

 Source: Field Survey, 2016. 

 

Figure 7.8 below provides information on the organization structure of Pertamina RU V. The HSE 

Manager is responsible for overseeing and implementing the Health, Safety and Environment 

Management System as part of the Refinery Operations Excellence Management System (ROEMS), 

while the Section Head Quality Management is responsible for maintaining the ROEMS.  
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Figure 7.8  Pertamina RU V organization structure. 
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7.12 LOCAL LABOR FORCE 

Balikpapan Area 

Labor Force Participation Rate 

The labor force is considered as the population who are in the productive age of 15-64 years, who 

had previously been working but is temporarily not working, or who are actively looking for a job. 

The productive age population that is not considered as the labor force are those who are in school or 

university, housewife (without formal salary), those who do not perform an economic activity but earn 

income from pension benefits, interest on deposits, or lease of property, including those whose lives 

are dependent on others, such as the elderly, disabled, imprisoned or sick. 

The population that is considered as the labor force in the Balikpapan study area is 148,886 people, 

while the number of people that is not considered as the labor force is 89,332 people. 

Based on the study data for the districts in 2015, the labor force participation rate is around 148,886 

people or 62.50% of the 238,218 population. The labor force can be further classified to be: around 

140,024 are employed and 8,862 are unemployed (3.72%). The higher the labor participation rate, the 

higher the availability of labor to produce goods and services in an economy. The labor force 

participation rate of 62.50% shows that for every 100 population aged ≥ 15, 62 people are available 

for work at a given period. 

Unemployment Rate 

Open unemployment rate in the study area can be determined by comparing the number of 

unemployed and the labor force. The unemployment rate is approximately 5.95% at the study area. 

Employment Opportunity 

Based on the figures in Table 7.18 it can be seen that the level of employment in the study area is 

around 94.05%. This value is derived from the number of the working population compared to the 

total number of the labor force. 

Table 7.18 Labor force at the productive age population (15-64 years of age) at the 
Study Area, 2015. 

 Category People % 

   Labor force 148,886  

 a. Eployed/Currently working 140,024  

 b. Unemployed 8,862  

  Non-Labor Force (in school, housewife, disabled, elderly etc) 89,332  

 Total 238,218  

 Labor Force Participation Rate = 1:Total = (%)   62.50 

 Unemployment rate = b:1 = (%)   5.95 

 Work opportunity rate = a:1 = (%)  94.05 

Source:  Calculated from Kecamatan  Balikpapan Kota, Balikpapan Tengah dan Balikpapan dalam Angka, Book 
published by the Central Bureau of Statistics in Balikpapan, 2016. 
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Lawe-Lawe Area 

The population that is considered as the labor force in the Lawe-Lawe study area is 30,392 people, 

while the number of people that is not considered as the labor force is 17,371 people. 

Based on the study data for the districts in 2015, the labor force participation rate is around 30,392 

people or 63.60% of the 47,763 population. The labor force can be further classified to be: around 

28,180 are employed and 2,212 are unemployed (4.63%). The higher the labor participation rate, the 

higher the availability of labor to produce goods and services in an economy. The labor force 

participation rate of 63.60% shows that for every 100 population aged ≥ 15, 64 people are available 

for work at a given period. 

Unemployment Rate 

Open unemployment rate in the study area can be determined by comparing the number of 

unemployed and the labor force. The unemployment rate is approximately 7.3% at the study area. 

Employment Opportunity 

Based on the figures in Table 7.19 it can be seen that the level of employment in the study area is 

around 92.70%. This value is derived from the number of the working population compared to the 

total number of the labor force. 

Table 7.19 Labor force at the productive age population (15-64 years of age) at the 
Study Area, 2015. 

Category People % 

  Labor force 30,392  

a. Eployed/Currently working 28,180  

b. Unemployed 2,212  

 Non-Labor Force (in school, housewife, disabled, elderly etc) 17,371  

Total 47,763  

Labor Force Participation Rate = 1:Total = (%)   63,6 

Unemployment rate = b:1 = (%)   7.3 

Work opportunity rate = a:1 =  (%)  92.7 

 Source: Calculated from Kecamatan Penajam dalam Angka, Book published by the Central Bureau of Statistics 
in Penajam Paser Utara District, 2015. 

7.13 CONSULTATION AND STAKEHOLDER ENGAGEMENT 

The process of project development plans RDMP RU V initiated through various licensing activities, 

consultation and involvement as well as the disclosure of information to local and national 

communities ditingkal. The collection of advice, opinion and public response to the business and / or 

planned activities obtained through the Public Consultation form of interactive dialogue conducted in 

two locations: Balikpapan City and Penajam Paser Utara. Public Consultation activities carried out in 

the framework of the preparation of the document Environmental Impact Assessment (EIA). Some 

consultation and outreach activities that have been conducted by Pertamina related to the project 

development plan RDMP RU V see Table 7.20 below.  
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Table 7.20 Consultation, coordination, and socialization activities that have been conducted by Pertamina related to the Project 
Development Plan (RDMP).  

Date Stakeholder Involved Arising Issue Location 

4 -5 October 2016 Public consultation with 

stakeholders about AMDAL, 

with participants: 

 Head of regency; 

 Environmental Agency  

 House of 

Representatives; 

 Command military 

districts; 

 National Land Agency; 

  Head of the District; 

 Lurah; 

 Representatives of the 

community; 

 Representatives of public 

figures; 

 The local media; and 

 Local NGO. 

 

The problems that concern the people of this project plan: 

a) Environmental damage will occur due to the construction of oil refineries 
as well as the deployment pipeline on land / sea; 

b) Possible hazards / emergency events so that people want to know how to 
handle attempts; 
Public concern over the high-pressure pipe and the impact of turbidity that 
will cause disruption to fishermen; and 

c) Reduced catches, due to the implementation of activities radius safety 
zone of 500 meters, as well as decrease results mainly fishermen fishing 
chart due to the process of deploying the pipe in the sea. 

Expectations of society towards the development RDMP RU V and support 
facilities in Balikpapan city and PPU is: 

a) Giving priority to local residents (for manual labor is expected to come 
from local residents) according to its competence to avoid conflict; 

b) Implementation of labor recruitment is done in a transparent manner with 
a fair share for the people who live where the project activities will be 
implemented; 

c) In the implementation of CSR, hopefully will be a clear commitment and 
CSR activities should have a direct impact on communities; 

d) In order for the implementation of these activities always coordinate with 
authorities / agencies to avoid the discomfort and insecurity around; 

e) Socializing between PT. Pertamina and residents often necessary to 
make the public more aware of activities that are being implemented and 
its impact on society; 

f) To pay attention to farmers' groups, fishermen's groups and women's 
groups in the affected region; 

g) Pertamina is also concerned about the environment, especially the 
presence of coral reefs and mangroves in the region affected; and 

h) PT. Pertamina RU V Balikpapan is still expected to uphold indigenous 
population that has existed over the years. 

 District of West Balikpapan, 

Balikpapan City 

 Lawe-Lawe Village, District Penajam 

- Penajam Paser Utara 

Source: Field Survey, 2016. 
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In details, advice, opinion and community responses collected have been classified according to the 

type and identified association with environmental components affected by the business and/or 

planned activities, as presented in Table 7.21. 

Table 7.21 Suggestion, opinion, and response of the community in Balikpapan 
City.  

Catagory 

S-P-T 

Community’s Suggestion, 
Opinion, and  Response 

The Community Component related 
planned activities impacted Observer Affected 

Aspiration of 
people 

 Local workers priority √ √  PRecruitment 

 Consider impacted 
community 

√   Operation of Refinery 
Development RU V 
Balikpapan 

 Improving community 
welfair 

√ √  Operation of refinery 
development  RU V 
Balikpapan 

 Involving community 
leaders/ LPM/Pemda in 
every step of activities   

√   Socialized  

. Coordination with the 
authorities / agencies in 
each of the activities is 
important, especially in 
terms of population as a 
result of the activity of 
relocation of people and 
as a local policy authority  

√   Socialized 

. CSR program clear and   
direct impacted to the 
community. 

√   Operation of refinery 
development RU V 
Balikpapan 

 Suggestion,  esponse, 
input from community  
and followed up 

√   Operation of refinery 
development RU V 
Balikpapan 

 The is  green areas as  
the area for air and noise 
BufferZone 

√   Operation of refinery 
development RU V 
Balikpapan 

 Theire is explanation 
regarding the transport 
engineering as a result of 
the transfer of the 
transport path 

√   Socialization, 
mobilization of 
material for operating 
refinery development 
RU V Balikpapan 

Information 
of 
environment
al condition 

 Consider critical points of 
traffic jam  because of 
diversion road  

√ √ √ mobilization of 
material for operating 
refinery development 
RU V Balikpapan  

Information 
of local 
wisdom 

 Not yet identified      

Information 
norms habit 
and custom  

 Not yet identified     

Source: Field Survey, 2016. 
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Table 7.22 Suggestion, opinion, and response of the community in Penajam Paser 
Utara Area. 

Catagory 

S-P-T 

Description suggestion, 

opinion, and response of 

commmunity 

Community 
Component related 

planned activities Impacted Observer Affected 

Aspiration 
community 

 Recruitment process 

should accommodate 

residents around both 

skill and non skill and 

competence in 

accordance with 

√ √  Recruitment 

employee 

 Increase public 

awareness against 

unemployment 

√ √  Recruitment 

employee 

 Empower local 

communities, 

especially Ring I 

√   Operation RU V 
Balikpapan refinery 
development 

 Employment is not 

through outsiders, but 

can inform the village 

or local institutions 

√   Recruitment 

employee 

. Must pay attention to 

agriculture and local 

fishermen  

√   Operation RU V 
Balikpapan refinery 
development 

 Empowerment of 
farmer and fishermen 
groups improved 

√   Operation RU V 

Balikpapan refinery 

development 

 Increase attention to 
women 

√   Operation RU V 

Balikpapan refinery 

development 

 CSR programs, a clear 

and direct impact to 

the community 

√   Operation RU V 

Balikpapan refinery 

development 

 Intertwined 

harmonious 

relationship between 

the community and 

company / pertamina 

√   Operation RU V 

Balikpapan refinery 

development 

Information 
environmental 
condition 

 The existence of coral 
reefs and mangroves 
need to be considered 

√ √ √ Operation RU V 

Balikpapan refinery 

development 

 Water infiltration / 
trench need to be 
considered  

√ √  Operation RU V 

Balikpapan refinery 

development 

 Consider security and 
order in Ring 1 areas 

√ √ √ Operation RU V 

Balikpapan refinery  

development 
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Catagory 

S-P-T 

Description suggestion, 

opinion, and response of 

commmunity 

Community 
Component related 

planned activities Impacted Observer Affected 

 The project, which is 

run does not have a 

negative effect on the 

environment 

√ √  Operation RU V 

Balikpapan refinery 

development 

Information 
on local 
wisdom 

 Please take care and 
pay attention to local 
wisdom 

√ √ √ Operation RU V 

Balikpapan refinery 

development 

Information 
habits and 
customs 
norms 

 Not identified      

Source: Field Survey, 2016. 

 

7.14 SUMMARY OF SOCIAL SURVEY 
 

The location of research that includes the urban / rural located adjacent to the project plan and 

affected planned activities and the urban / rural surrounding the forecasted affected by the project. 

The urban / rural research sites are located in the city of Balikpapan and Penajam Paser Utara. In the 

city of Balikpapan in three districts, among others: District Balikpapan City (Village Prapatan); 

Balikpapan Tengah sub-district (Village Karang Jati); and the District of West Balikpapan (Village 

Margasari and New Ilir). 

In the region of Penajam Paser Utara, covering some keluraha / villages in the District Shaper, 

namely the Village Penajam, Nenang, Nipah-Nipah, Lawe-lawe; Saloloang and Girimukti Village and 

Village Sidorejo 

The subjects in this study is a population or community members who represented families (KK) of the 

urban / rural development plan of activities surrounding the refinery in Balikpapan City and plan the 

deployment pipeline activity in terrestrial and marine areas Penajam Paser Utara. To plan the 

deployment pipeline on land and in the sea area Penajam only focused on residential neighborhoods 

in the scope of the community, especially neighboring Pillars (RT). 

Form of sampling used is simple random sampling and sampling proportional to the populations 

represented families (KK). The sampling technique of the urban / rural done proportionally to the 

number of households. The sampling technique with the aim to better meet the representativeness of 

the sample is taken against the population. 

Balikpapan Area 

The following describes the results of the social survey that was obtained from around 230 

respondents in Balikpapan area performed in October 2016. The methodology for conducting the 

social survey was handing out questionnaire forms to be filled out by the respondents and interview 

sessions with the respondents.  
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Profil Responden 

The education levels of the respondents is presented as follows (Table 7.23). The majority of the 

respondents have completed high school education (45%). While the origin of the respondents are 

mostly people born in East Kalimantan (44%) and residing in the area for more than ten years (Tables 

7.24 and 7.25). Most of the respondents, 67% are married with 4 to 5 members in each household 

(Tables 7.26 and 7.27). 

Table 7.23 Educational background of population in Balikpapan study area, 2015. 

Highest Education 

Village 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

No Schooling / not finished 
Elementary School 

1 1.59   0.00 1 1.56 3 4.62 5 2.15 

Finished Elementary School 16 25.40 5 12.20 4 6.25 14 21.54 39 16.74 

Finished Junior High School 
SMP/MTs 

11 17.46 5 12.20 7 10.94 6 9.23 29 12.45 

Finished High School 
SMA/SMK/MA 

22 34.92 26 63.41 25 39.06 32 49.23 105 45.06 

Finished Diploma Training 
D1/D2/D3 

  0.00 2 4.88 5 7.81 2 3.08 9 3.86 

Undergraduate degree S1  2 3.17 3 7.32 6 9.38 1 1.54 12 5.15 

Postgraduate degree  S2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 

No response 11 17.46 0 0.00 16 25.00 7 10.77 34 14.59 

 Total 63 100 41 100 64 100 65 100 233 100.00 

Source: Field Survey, 2016. 

Table 7.24 Origin of the respondents. 

Origin of respondent 

Village 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

Jakarta 0 0.00 0 0.00 1 1.56 0 0.00 1 0.43 

West Java 0 0.00 0 0.00 0 0.00 1 1.54 1 0.43 

Central Java 0 0.00 1 2.44 3 4.69 2 3.08 6 2.58 

East Java 3 4.76 4 9.76 12 18.75 2 3.08 21 9.01 

South Kalimantan 1 1.59 2 4.88 0 0.00 0 0.00 3 1.29 

East Kalimantan 27 42.86 23 56.10 27 42.19 26 40.00 103 44.21 

Central Sulawesi 0 0.00 0 0.00 0 0.00 1 1.54 1 0.43 

West Sulawesi  0 0.00 0 0.00 1 1.56 0 0.00 1 0.43 

South Sulawesi 11 17.46 0 0.00 2 3.13 12 18.46 25 10.73 

North Sulawesi  0 0.00 0 0.00 0 0.00 1 1.54 1 0.43 

No response 21 33.33 11 26.83 18 28.13 20 30.77 70 30.04 

Total  63 100 41 100 64 100 65 100 233 100.00 

Source: Field Survey, 2016. 



ESIA 7-41 Pertamina RU V Balikpapan RDMP 

Table 7.25 Years residing in Balikpapan Area (of respondents). 

 

Years residing in 
Balikpapan Area 

Village 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

< 5 years 4 6.35 2 4.88 2 3.13 4 6.15 12 5.15 

5 -10 years 4 6.35 8 19.51 6 9.38 6 9.23 24 10.30 

> 10 years 30 47.62 18 43.90 35 54.69 47 72.31 130 55.79 

No response 25 39.68 13 31.71 21 32.81 8 12.31 67 28.76 

Total 63 100 41 100 64 100 65 100 233 100.00 

Source: Field Survey, 2016. 

Table 7.26 Marital status of respondents. 

Status 

Village 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

Not married 6 9.52 19 46.34 5 7.81 9 13.85 39 16.74 

Married 53 84.13 18 43.90 41 64.06 44 67.69 156 66.95 

Divorced/separated 2 3.17 4 9.76 2 3.13 8 12.31 16 6.87 

No response 2 3.17 0 0.00 16 25.00 4 6.15 22 9.44 

Total 63 100 41 100 64 100 65 100 233 100.00 

Source: Field Survey, 2016. 

Table 7.27 Number of members in each household (of respondent). 

Number of members 
in each household 

Village 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

1-3 Members 18 28.57 17 41.46 21 32.81 19 29.23 75 32.19 

4-5 Members 29 46.03 17 41.46 19 29.69 31 47.69 96 41.20 

6-7 Members 9 14.29 2 4.88 3 4.69 5 7.69 19 8.15 

> 7 Members 1 1.59 1 2.44 2 3.13 0 0.00 4 1.72 

No response 6 9.52 4 9.76 19 29.69 10 15.38 39 16.74 

Total 63 100 41 100 64 100 65 100 233 100.00 

Source: Field Survey, 2016. 

Respondent Response 

To obtain a picture of people's perceptions about the project development plan has been carried out 

excavations RDMP primary data through direct interviews with people using a questionnaire. Based 

on the survey results, it is known that the majority of respondents (72%) had found out about their 

plans RDMP project development, while the remaining 21% did not know about the plan of the event, 

see Table 7.28. 
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Table 7.28 Knowledge of respondents to the RDMP Project of Balikpapan RU V. 

Knowledge of 
respondents to the RDMP 
Project of Balikpapan RU 

V 

Village 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

Yes, know 41 65.08 28 68.29 51 79.69 48 73.85 168 72.10 

Do not know 12 19.05 13 31.71 13 20.31 12 18.46 50 21.46 

No answer  10 15.87 0 0.00 0 0.00 5 7.69 15 6.44 

Total 63 100 41 100 64 100 65 100 233 100 

Source: Field Survey 2016. 

The key conclusion arising from the result of the social survey in Balikpapan area is that around 88% 

of the respondents support or agree to the plan for developing the RDMP Project in Balikpapan (refer 

Table 7.29). 

Table 7.29 Respondents general standpoint on Refinery Upgrade Plan in 
Balikpapan. 

What is your 

standpoint towards 

the RDMP Project of 

Balikpapan RU V 

Village 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

Agree 51 80.95 41 100.00 57 89.06 56 86.15 205 87.98 

Do not agree 1 1.59 0 0.00 7 10.94 4 6.15 12 5.15 

No response 11 17.46 0 0.00 0 0.00 5 7.69 16 6.87 

Total 63 100 41 100 64 100 65 100 233 100 

Source: Field Survey, 2016. 

Notwithstanding the majority of respondents are in support of the refinery upgrade, around 40% of the 

respondents are worried about the Project (refer Table 7.30). 

Table 7.30 Worry or concerns over the Project Plan. 

Worry or have concerns 
about the Project Plan 

Village 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

Yes worried  20 31.75 6 14.63 40 62.50 26 40.00 92 39.48 

Not worried 29 46.03 35 85.37 24 37.50 34 52.31 122 52.36 

No response 14 22.22 0 0.00 0 0.00 5 7.69 19 8.15 

Total 63 100 41 100 64 100 65 100 233 100 

Source: Field Survey, 2016. 

There is a relatively high response indicating eagerness of the respondents to be involved in the 

Project. Around 77% of the respondents are willing to be involved in the Project (refer Table 7.31) 
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Table 7.31 Involvement in the Project.  

Do you want to be 
involved in the Project 

activities? 

Village 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

Yes 49 77.78 38 92.68 40 62.50 53 81.54 180 77.25 

No 6 9.52 3 7.32 8 12.50 6 9.23 23 9.87 

No response 8 12.70 0 0.00 16 25.00 6 9.23 30 12.88 

Total 63 100 41 100 64 100 65 100 233 100 

Source: Field Survey, 2016. 

The following tables provide illustration of the perceptions and expectations of the community towards 

the Project and preference to be involved in the Project activity.  According to the respondents (67%) 

stated that the project development plan will reduce the number of unemployed RDMP see  

Table 7.32 and expressed also by the respondents (63%) that the project will lead to business 

opportunities, see Table 7.33.  

Table 7.32 The Project will reduce unemployment. 

Refinery upgrade will 
reduce unemployment 

Village 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

Yes 37 58.73 33 80.49 39 60.94 46 70.77 155 66.52 

No 14 22.22 8 19.51 25 39.06 14 21.54 61 26.18 

No response 12 19.05 0 0.00 0 0.00 5 7.69 17 7.30 

Total 63 100 41 100 64 100 65 100 233 100 

Source: Field Survey, 2016. 

Table 7.33 The Project will rise business opportunity.   

Project will create small 
businesses 

Village 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

Small eateries/food stalls 23 36.51 31 75.61 45 70.31 48 73.85 147 63.09 

Small grocery stalls 14 22.22 6 14.63 12 18.75 8 12.31 40 17.17 

Motorbike taxi (ojek) 1 1.59 3 7.32 4 6.25 0 0.00 8 3.43 

Supplier/vendor 4 6.35 1 2.44 2 3.13 4 6.15 11 4.72 

Other 2 3.17 0 0.00 0 0.00 0 0.00 2 0.86 

No response 19 30.16 0 0.00 1 1.56 5 7.69 25 10.73 

Total 63 100 41 100 64 100 65 100 233 100 

Source: Field Durvey, 2016. 

Respondent Expectation 

This type of work expected by the people (the respondents) the most is the position of staff (41%), 

then power off (17%), labor (10%), cleaning service (8%) and security (3%), see Table 7.34.  
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Table 7.34 Type of job that is expected. 

Type of job that is expected 

Village 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

Freelancer 7 11.11 10 24.39 6 9.38 16 24.62 39 16.74 

Buruh 9 14.29 5 12.20 5 7.81 4 6.15 23 9.87 

Cleaning service 10 15.87 2 4.88 1 1.56 6 9.23 19 8.15 

Staff 21 33.33 18 43.90 29 45.31 28 43.08 96 41.20 

Security 4 6.35 0 0.00 2 3.13 0 0.00 6 2.58 

Others 3 4.76 6 14.63 2 3.13 5 7.69 16 6.87 

No answer 9 14.29 0 0.00 19 29.69 6 9.23 34 14.59 

Total 63 100 41 100 64 100 65 100 233 100 

Source: Field Survey, 2016. 

Some other things that are expected by society (respondents) from four villages to Pertamina study 

sites in general is that people around getting employment, and create, develop and build the business 

and empower people to improve the economy and prosperity, see Table 7.35. 

Table 7.35 The expectations of society to Pertamina.  

Village 

Margasari Prapatan Karangjati Baru Ilir 

In order to  local people 
can work at Pertamina 

Residents around 
(preferably) can work at 
Pertamina, to participate 
in activities 

Reduce unemployment 
by accepting workers 
from local residents) 

Can absorb the local 
workforce (local 
residents) to participate in 
activities 

To help community : 

- Building the business 
(capital, training, etc.); 

- Problems of education 
and health of citizens; 
and 

- Improvement of the 
economy for the welfare 
of society 

To help community: 

- Improving the economic 
and social welfare; and 

- Does not happen 
eviction 

To help community : 

- Reduce the level of 

poverty of local people; 

- Open up new business 

opportunities; and 

- Improve the economy 

for the welfare of citizens 

Empowering local 
communities to increase 
economic and welfare 

  Provide green open 
space for the public 

Facilitate access road for 
residents 

Source: Field Survey, 2016. 

Potential Conflict 

Potential conflicts in the community is an important and necessary information is presented on a 

picture of the social and cultural conditions of communities around Pertamina planned development 

activities. Based on the data contained respondents (19%) stated that in the study area ever a conflict 

between newcomers and local residents, Table 7.36. 
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Table 7.36 Conflicts have occurred between newcomers and local residents.  

Conflicts have 
occurred between the 
newcomers and the 

natives 

Village 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

Yes 10 15.87 8 19.51 17 26.56 9 13.85 44 18.88 

Never  40 63.49 33 80.49 47 73.44 50 76.92 170 72.96 

No answer 13 20.63 0 0.00 0 0.00 6 9.23 19 8.15 

Total 63 100 41 100 64 100 65 100 233 100 

Source: Field Survey, 2016. 

The survey results also showed that the majority of respondents (19%) considers that the factors 

causing the conflict is related to the job, the next issue of young people (9%), see Table 7.37. 

Table 7.37 The cause of the conflict that has ever happened between newcomers 
and local residents.  

Cause Conflict 

Village 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

Land tenure / SDA 2 3.17 3 7.32 3 4.69 1 1.54 9 3.86 

Work 2 3.17 1 2.44 15 23.44 26 40.00 44 18.88 

Social/Criminal 1 1.59 1 2.44 4 6.25 1 1.54 7 3.00 

Violation of norms / 
customs 

0 0.00 1 2.44 0 0.00 0 0.00 1 0.43 

The problem with young 
people 

11 17.46 1 2.44 7 10.94 3 4.62 22 9.44 

No answer 47 74.60 34 82.93 35 54.69 34 52.31 150 64.38 

Total 63 100 41 100 64 100 65 100 233 100 

Source: Field Survey, 2016. 

RDMP project development plan by the respondents (57%) declared no conflict, but some of them 

(36%) thought would pose a potential conflict, Table 7.38. 

Table 7.38 Opportunity potential conflicts Pertamina Refinery Development Plan.  

Is RDMP project 
development plan will 
lead to conflict society 

Village 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

Yes 21 33.33 15 36.59 32 50.00 15 23.08 83 35.62 

No 29 46.03 26 63.41 32 50.00 45 69.23 132 56.65 

No answer 13 20.63 0 0.00 0 0.00 5 7.69 18 7.73 

Total 63 100 41 100 64 100 65 100 233 100 

Source: Field Survey, 2016. 

Potential conflicts may occur related employment due to competition it is expressed by the 

respondents (54%), and 11% of environmental damage and competition of business opportunities 

around 4%, Table 7.39. 
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Table 7.39 Potential conflicts that may occur.  

Forms of social conflicts that 
will occur 

Village 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

Competition employment 25 39.68 17 41.46 44 68.75 39 60.00 125 53.65 

Competition of business 
opportunities 

3 4.76 1 2.44 1 1.56 5 7.69 10 4.29 

Environmental damage 12 19.05 3 7.32 8 12.50 2 3.08 25 10.73 

Infrastructure damage 0 0.00 1 2.44 0 0.00 0 0.00 1 0.43 

Appearance desease 1 1.59 0 0.00 0 0.00 0 0.00 1 0.43 

Decreasing environmental 
health 

1 1.59 0 0.00 1 1.56 0 0.00 2 0.86 

No answer 21 33.33 19 46.34 10 15.63 19 29.23 69 29.61 

Total 63 100 41 100 64 100 65 100 233 100 

Source: Field Survey, 2016 

Lawe-Lawe Area 

The following describes the results of a social survey were obtained from 67 respondents in the 

Village Nipah-Nipah, Lawe-Lawe and the District Saloloang Penajam conducted in October 2016. The 

methodology to conduct a social survey questionnaire to submit a form filled out by the respondent 

and the interview with the respondent. 

Profil Responden 

The education levels of the respondents is presented as follows (Table 7.40). The majority of the 

respondents have elementary school (48%). While the origin of the respondents are mostly people 

born in South Sulawesi and residing in the area for more than ten years (Tables 7.41 and 7.42). Most 

of the respondents, 88% are married with 4 to 5 members in each household (Tables 7.43 and 7.44). 

Table 7.40 Educational background of population in Balikpapan study area, 2015. 

Final Education 

Village 
Total 

Lawe-Lawe Nipah-Nipah Sololoang 

N % N % N % N % 

Not going/finish Elementary 
School SD 

8 26.67 0 0.00 5 15.15 13 19.40 

Graduate SD 11 36.67 0 0.00 21 63.64 32 47.76 

Graduate  SMP/MTs 4 13.33 1 25.00 2 6.06 7 10.45 

Graduate SMA/SMK/MA 7 23.33 1 25.00 4 12.12 12 17.91 

Graduate D1/D2/D3 0 0.00 1 25.00 0 0.00 1 1.49 

Graduate S1 0 0.00 0 0.00 0 0.00 0 0.00 

Graduate S2 0 0.00 0 0.00 0 0.00 0 0.00 

No answer 0 0.00 1 25.00 1 3.03 2 2.99 

 Total  30 100 4 100 33 100 67 100 

Source: Field Survey, 2016. 
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Table 7.41 Origin of the respondents. 

Place of origin 

Village 
Total 

Lawe-Lawe Nipah-Nipah Sololoang 

N % N % N % N % 

Jakarta 0 0.00 1 25.00 0 0.00 1 1.49 

South Kalimantan  4 13.33 0 0.00 1 3.03 5 7.46 

East Kalimantan 6 20.00 2 50.00 0 0.00 8 11.94 

South Sulawesi 13 43.33 1 25.00 1 3.03 15 22.39 

No answer 7 23.33 0 0.00 31 93.94 38 56.72 

   Total 30 100 4 100 33 100 67 100 

Source: Field Survey, 2016. 

Table 7.42 Years residing in Balikpapan Area (of respondents). 

Length of stay 

Village  
Total 

Lawe-Lawe Nipah-Nipah Sololoang 

N % N % N % N % 

<=5 thn 5 16.67 3 75.00 1 3.03 9 13.43 

5-10 thn 4 13.33 0 0.00 0 0.00 4 5.97 

> 10 thn 19 63.33 1 25.00 31 93.94 51 76.12 

Tidak menjawab 2 6.67 0 0.00 1 3.03 3 4.48 

   Total  30 100 4 100 33 100 67 100.00 

Source: Field Survey, 2016. 

Table 7.43 Marital status of respondents. 

Status 

Village 
Total 

Lawe-Lawe Nipah-Nipah Sololoang 

N % N % N % N % 

Not yet marriage 0 0.00 0 0.00 0 0.00 0 0.00 

Marriage 24 80.00 4 100.00 31 93.94 59 88.06 

Divorce 2 6.67 0 0.00 1 3.03 3 4.48 

No answer 4 13.33 0 0.00 1 3.03 5 7.46 

   Total  30 100 4 100 33 100 67 100 

Source: Field Survey, 2016. 

Table 7.44 Number of members in each household (of respondent). 

Number of family 
member 

Villaage 
Total 

Lawe-Lawe Nipah-Nipah Sololoang 

N % N % N % N % 

1-3 persons 11 36.67 1 25.00 10 30.30 22 32.84 

4-5 persons 13 43.33 1 25.00 11 33.33 25 37.31 

6-7  persons 6 20.00 2 50.00 6 18.18 14 20.90 

> 7 persons 0 0.00 0 0.00 1 3.03 1 1.49 

No answer  0 0.00 0 0.00 5 15.15 5 7.46 

   Total  30 100 4 100 33 100 67 100 

Source: Field Survey, 2016. 
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Response of the Respondent 

To obtain a picture of the public perception of the region Penajam RDMP project development plan is 

the addition of storage tanks in Lawe-Lawe has been conducted direct interviews with people using 

worksheets, questionnaires. The results of the data recording that the majority of respondents (46%) 

knew about their project development plans RDMP and only a small proportion (6%) were reported to 

have known about the plan of the event, the remaining approximately 48% did not give an answer, 

see Table 7.45. 

Table 7.45 Knowledge of respondents to the Project Development Plan RDMP. 

Knowledge  toward  the  
project development 

plans RDMP 

Vilalgr 
Total 

Lawe-Lawe Nipah-Nipah Sololoang 

N % N % N % N % 

Yes 4 13.33 0 0.00 27 81.82 31 46.27 

No 0 0.00 0 0.00 4 12.12 4 5.97 

No answer 26 86.67 4 100.0 2 6.06 32 47.76 

Total 30 100 4 100 33 100 67 100 

Source: Field Survey 2016. 

The key conclusion arising from the result of the social survey in Penajam area is that around 52% of 

the respondents support or agree to the plan for developing the RDMP Project in Penajam  (refer 

Table 7.46). 

Table 7.46 Respondents general standpoint on Refinery Upgrade Plan in Penajam. 

Attitudes toward the 
project development plan 

RDMP 

Village 
Total 

Lawe-Lawe Nipah-Nipah Sololoang 

N % N % N % N % 

Yes 4 13.33 0 0.00 31 93.94 35 52.24 

No 0 0.00 0 0.00 0 0.00 0 0.00 

No answer  26 86.67 4 100.00 2 6.06 32 47.76 

Total 30 100 4 100 33 100 67 100 

Source: Field Survey, 2016. 

Notwithstanding the majority of respondents are in support of the refinery upgrade, around 17% of the 

respondents are worried about the Project (refer Table 7.47). 

Table 7.47 Worry or concerns over the Project Plan. 

Worried about the 
project development 

plan RDMP 

Village 
Total 

Lawe-Lawe Nipah-Nipah Sololoang 

N % N % N % N % 

Yes 2 6.67 0 0.00 10 30.30 12 17.91 

No 2 6.67 0 0.00 18 54.55 20 29.85 

No answer 26 86.67 4 100.00 5 15.15 35 52.24 

Total 30 100 4 100 33 100 67 100 

Source: Field Survey, 2016. 
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There is a relatively high response indicating eagerness of the respondents to be involved in the 

Project. Around 51% of the respondents are willing to be involved in the Project (refer Table 7.48) 

Table 7.48 Involvement in the project. 

Do you want to be 
involved in the project 

activities 

Village 

Total Lawe-Lawe Nipah-Nipah Sololoang 

N % N % N % N % 

Yes 4 13.33 1 25.00 29 87.88 34 50.75 

No 0 0.00 0 0.00 1 3.03 1 1.49 

No answer  26 86.67 3 75.00 3 9.09 32 47.76 

Total 30 100 4 100 33 100 67 100 

Source: Field Survey, 2016. 

The following tables provide illustration of the perceptions and expectations of the community towards 

the Project and preference to be involved in the Project activity. According to the respondents (48%) 

stated that the project development plan will reduce the number of unemployed RDMP view  

(Table 7.49) then the majority of respondents (63%) stated that the project will lead to business 

opportunities, see Table 7.50. 

Table 7.49 The project will reduce unemployment. 

RDMP project 
development plan will 
reduce the number of 

unemployed 

Village 
Total 

Lawe-Lawe Nipah-Nipah Sololoang 

N % N % N % N % 

Yes 2 6.67 0 0.00 30 90.91 32 47.76 

No 1 3.33 0 0.00 1 3.03 2 2.99 

No answer 27 90.00 4 100.00 2 6.06 33 49.25 

Total 30 100 4 100 33 100 67 100 

Source: Field Survey, 2016. 

Table 7.50 The project will rise business opportunity. 

Business opportunity 

Village 
Total 

Lawe-Lawe Nipah-Nipah Sololoang 

N % N % N % N % 

Food  store 2 6.67 0 0.00 13 39.39 15 22.39 

Grocery 3 10.00 0 0.00 6 18.18 9 13.43 

Motocycle 1 3.33 0 0.00 5 15.15 6 8.95 

Raw materials 1 3.33 0 0.00 6 18.18 7 10.44 

Others 1 3.33 0 0.00 3 9.09 4 5.97 

No answer 22 73.33 4 0.00 0 0.00 26 38.81 

Total 30 100 4 0.00 33 100 67 100 

Source: Field Survey, 2016. 
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Expectation of Respondence 

This type of work expected by the people (respondents) most positions as freelancers (36%), labor 

(9%) and staff positions (9%), see Table 7.51. 

Table 7.51 Type of job that is expected. 

Type of works expected 

Village 
Total 

Lawe-Lawe Nipah-Nipah Sololoang 

N % N % N % N % 

Freelance  0 0.00 0 0.00 24 72.73 24 35.82 

Labour 3 10.00 0 0.00 3 9.09 6 8.96 

Staff 2 6.67 0 0.00 4 12.12 6 8.96 

No answer  25 83.33 4 100.00 2 6.06 31 46.27 

Total 30 100 4 100 33 100 67 100 

Source: Field Survey, 2016. 

Some other things that are expected by society (respondents) from two villages study sites to 

Pertamina in general is that people around getting employment, established a good relationship 

between the community and Pertamina, their social concerns (a scholarship program, clean water, 

help agriculture, especially fisheries jetty for fishermen, fisheries extension as well as the formation of 

fishing. 

Table 7.52 Expectation of the sociatety toward Pertamina. 

Lawe-Lawe Village   Sololoang Village   

Helpful and provide jobs for local people who need Employment opportunities of local residents priority 

Intertwined good relations between local 
communities with Pertamina and keep the 
neighborhood 

Social care economy: 

- Scholarships; clean water; 

- Help agriculture; 

- Fishing (dock); and counseling in the field of fisheries 
and fishing cooperatives 

Providing social assistance such as ambulances 
and aid for farmers 

Repairing underwater waste, recovery of fish populations, 
compensation during operation 

Source: Field Survey, 2016. 

Conflict Potential 

Based on the survey results is that roughly 31% of respondents said that in the study area ever a 

conflict between newcomers and local residents, Table 7.53. 

Table 7.53 Conflicts have occurred between newcomers and local residents.   

68/5000 

Have there been any 
conflicts between 

newcomers and natives 

Village 
Total 

Lawe-Lawe Nipah-Nipah Sololoang 

N % N % N % N % 

Yes 2 6.67 0 0.00 19 57.58 21 31.34 

No 3 10.00 0 0.00 10 30.30 13 19.40 

No answer 25 83.33 4 100.00 4 12.12 33 49.25 

Total 30 100 4 100 33 100 67 100 

Source: Field Survey, 2016. 
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According to the respondents (25%) the causes of conflict are on the job, most respondents (12%) 

stated that the conflict caused by problems in social/criminal. In the Village Salolang majority of 

respondents (49%) stated that the factors causing the conflict is regarding employment, see  

Table 7.54. 

Table 7.54 The cause of the conflict that has ever happened between newcomers 
and local residents. 

Factors that cause conflict 

Village 
Total 

Lawe-Lawe Nipah-Nipah Sololoang 

N % N % N % N % 

Land tenure / SDA 1 3.33 0 0.00 0 0.00 1 1.49 

Work 1 3.33 0 0.00 16 48.48 17 25.37 

Social / Crime 0 0.00 0 0.00 8 24.24 8 11.94 

Violation of norms / customs 0 0.00 0 0.00 1 3.03 1 1.49 

Not Give Answers 28 93.33 4 100.0 8 24.24 40 59.70 

Total 30 100 4 100 33 100 67 100 

Source: Field Survey, 2016. 

Project development plan as RDMP by the respondents (48%) would otherwise lead to conflict, and 

only a small proportion of respondents (5%) who say they will not lead to conflict, Table 7.55. 

Table 7.55 Opportunity potential conflicts Pertamina Refinery Development Plan. 

Is RDMP project 
development plan will 
lead to conflict society 

Village 
Total 

Lawe-Lawe Nipah-Nipah Sololoang 

N % N % N % N % 

Yes 1 3.33 0 0.00 31 93.94 32 47.76 

No 2 6.67 0 0.00 1 3.03 3 4.48 

No answer 27 90.00 4 100.00 1 3.03 32 47.76 

Total 30 100 4 100 33 100 67 100 

Source: Field Survey, 2016. 

Potential conflicts may occur related employment due to competition it is expressed by the 

respondents (48%), and the competition of business opportunities (5%), environmental damage (3%), 

Table 7.56. 

Table 7.56 Forms of social conflicts that will occur. 

Forms of social conflicts that will occur 

Village 
Total 

Lawe-Lawe Nipah-Nipah Sololoang 

N % N % N % N % 

Competition employment 2 6.67 0 0.00 30 90.91 32 47.76 

Competition of business opportunities 1 3.33 0 0.00 2 6.06 3 4.48 

Environmental damage 1 3.33 0 0.00 1 3.03 2 2.98 

damage to infrastructure 0 0.00 0 0.00 0 0.00 0 0.00 

No answer 26 86.67 4 100.00 0 0.00 30 44.78 

Total 30 100 4 100 33 100 67 100 

Source: Field Survey, 2016. 
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8.0 COMMUNITY HEALTH, SAFETY, AND SECURITY 

This section provides the baseline information for the community health, safety and security 

conditions at the Project site in Balikpapan and Penajam Paser Utara. Information and data presented 

are compiled from secondary data obtained from the public health office of Balikpapan and Penajam 

Paser Utara District, observations during the site visit, and data obtained from the Kerangka Acuan 

(KA) or Terms of Reference (TOR) ANDAL document for the Balikpapan refinery.    

The Project is located in East Kalimantan Province, within two main administrative regions:  

Balikpapan city and Penajam Paser Utara District as described below: 

1. The refinery Unit V upgrade that includes the construction of new apartment, new 

warehouses and workshops is located in three villages: Prapatan, Karang, Baru Ilir and 

Margasari; and in three Sub-Districts: Balikpapan City, Central Balikpapan and West 

Balikpapan Sub-districts; 

2. Lawe-Lawe facility development: 

o New pipeline transfer line from Lawe-Lawe Terminal to Penajam area located in Lawe-

Lawe, Nipah-Nipah, Nenang and Penajam Villages in Penajam Sub-district; 

o Lawe-Lawe Terminal upgrade located in Lawe-Lawe Village, Penajam Sub-district, 

Penajam Paser Utara District; and 

o New pipeline transfer line from the new Single Point Mooring (SPM) offshore Tanjung 

Jumlai to the Lawe-Lawe Terminal located in Lawe-Lawe, Giri Mukti, Sidorejo, Saloloang 

Villages, Penajam Sub-district, Penajam Paser Utara District.      

8.1 PREVALENCE OF DISEASES 

8.1.1 Balikpapan Area 

Based on data obtained from the local Public Health Office in Balikpapan for 2015, the most prevalent 

disease is the common cold (125,218 occurrences) followed by hypertension (64,121). The list of 

reported diseases and their occurrences is detailed in the following Table 8.1.    

Table 8.1 Prevalence of diseases in Balikpapan in 2015. 

Disease Amount % 

Common Cold  125,218 18.50 

Primary Hypertension  64,121 9.47 

Pulpal & Periradicular diseases 26,618 3.93 

Dyspepsia  24,288 3.59 

Diabetes Mellitus Type II   24,236 3.58 

Pharyngitis  19,220 2.84 

Diarrhea & Gastroenteritis non specific    16,900 2.50 

Myalgia  14,874 2.20 

Febris  13,078 1.93 

Cephalalgia  11,964 1.77 

Source:  Health profile of Balikpapan, issued by Balikpapan Public Health Office, 2015. 



ESIA 8-2 Pertamina RU V Balikpapan RDMP 

8.1.2 Lawe-Lawe Area 

Based on data obtained from the local Public Health Office in Penajam Paser Utara District for 2014, 

the most prevalent diseases are upper respiratory tract infections (19,277 occurrences), followed by 

rheumatic disease (7,022). The list of reported diseases and their occurrences are detailed in  

Table 8.2. 

Table 8.2 Prevalence of diseases in Penajam Paser Utara in 2014. 

Disease Amount % 

Other Upper Respiratory Tract Infections  19,277 10.41 

Rheumatic  7,022 3.79 

Diarrhea  5,369 2.90 

Urticaria 5,249 2.83 

Upper Respiratory Tract Infection 4,393 2.37 

Hypertension  4,319 2.33 

Accidents  2,776 1.50 

Dermatitis  2,614 1.41 

Other eye diseases 2,479 1.33 

Gingivitis & Periodontal disease 2,202 1.18 

Source:  Health profile of Penajam Paser Utara, issued by Penajam Paser Utara Public Health Office, 2014. 

8.2 SANITATION  

An important component that needs to be considered is community sanitation and infrastructure 

adjacent to the Project sites. Based on observations and interviews with the local community, most 

households are aware of health and community sanitation implications. This awareness is reflected in 

the available sanitation infrastructure that includes clean water, a household toilet, and waste disposal 

facilities. Most of the households in Balikpapan and Lawe-Lawe area are equipped with septic tanks 

for managing toilet waste. 

Based on the site interviews with the affected communities along the alignment of the new pipeline in 

Penajam Paser Utara District, as many as 60% of respondents own sewerage systems while the 

remaining 40% do not own sewerage systems but dispose to the surrounding area. As many as 93% 

of respondents did not experience any inundation of rainwater around their houses after rain. This is 

because there are drainage systems in working conditions around the respondents’ housing areas. 

Rainwater is thus transferred to the city sewers. Only 7% of respondents stated their houses are 

inundated with rainwater because they do not have drains. 

The various disposal method for domestic or household garbage are: household dug out landfills 

(57.4%), no specific place (19.7%), river (9.4%), burned (9.4%), discharged into the sea (2.5%) and 

dumped into trash or garbage can (1.6%). Garbage waste is treated by: burning (65.9%), not treated 

(31.8%), and buried (1.1%). 

Primary data from questionnaires in the four villages (Margasari, Prapatan, Karangjati and Baru Ilir) 

Balikpapan near Pertamina facilities are represented in Table 8.3 to Table 8.5. 
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Table 8.3 Drinking water in four villages of Balikpapan in 2015.  

Sources of Drinking Water 

Villages 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

PDAM 51 80.95 28 68.29 43 67.19 53 81.54 175 75.11 

Well / ground water 9 14.29 6 14.63 19 29.69 2 3.08 36 15.45 

Buying from merchant  3 4.76 5 12.20 2 3.13 3 4.62 13 5.58 

Rainwater 0 0.00 1 2.44 0 0.00 0 0.00 1 0.43 

Company facility  0 0.00 1 2.44 0 0.00 3 4.62 4 1.72 

No answer  0 0.00 0 0.00 0 0.00 4 6.15 4 1.72 

Total 63 100 41 100 64 100 65 100 233 100 

Source:  Field Survey in 2016. 

 

Table 8.4 Household toilets in the four villages of Balikpapan in 2015.  

Household Toilet 

Villages 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

Toilet with Septic tank  20 31.75 31 75.61 44 68.75 56 86.15 151 64.81 

Toilet No septic tank  23 36.51 4 9.76 15 23.44 4 6.15 46 19.74 

No Toilet 17 26.98 6 14.63 5 7.81 1 1.54 29 12.45 

No answer  3 4.76 0 0.00 0 0.00 4 6.15 7 3.00 

Total 63 100 41 100 64 100 65 100 233 100 

Source: Field Survey in 2016. 

 

Table 8.5 Waste disposal in the four villages of Balikpapan in 2015.  

Waste Disposal 

Villages 
Total 

Margasari Prapatan Karangjati Baru Ilir 

N % N % N % N % N % 

Burned 0 0.00 1 2.44 0 0.00 0 0.00 1 0.43 

Waste disposal temporary 49 77.78 39 95.12 63 98.44 61 93.85 212 90.99 

Throw into river 5 7.94 0 0.00 1 1.56 0 0.00 6 2.58 

Throw into sea 9 14.29 1 2.44 0 0.00 0 0.00 10 4.29 

No answer 0 0.00 0 0.00 0 0.00 4 6.15 4 1.72 

Total 63 100 41 100 64 100 65 100 233 100 

Source: Field Survey in 2016.  

8.3 ACCESS TO HEALTH FACILITIES AND INFRASTRUCTURE 

8.3.1 Balikpapan Area 

Health care facilities in Balikpapan area are spread throughout the city and are available in each sub-

district. The community can easily access health facilities such as hospitals, clinics (puskesmas) and 

sub-clinics (puskesmas pembantu) by the relatively good road infrastructure that is accessible by all 
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types of vehicles. As a result, access to health facilities in Balikpapan is relatively good and there are 

quite a number of health centers available: 13 hospitals, 27 clinics, and 14 sub clinics (Source: Health 

profile of Balikpapan, 2015 issued by Balikpapan Public Health Office). 

8.3.2 Lawe-Lawe Area  

Health care facilities in Lawe-Lawe, Penajam Paser Utara area are spread throughout the district and 

are available in each sub-district. The community can easily access health facilities such as hospitals, 

clinics (puskesmas) and sub-clinics (puskesmas pembantu) by the relatively good road infrastructure 

that is accessible by all types of vehicles. The time required to access one of the health facilities in 

Penajam Paser Utara is relatively short since there are sufficient numbers of health facilities: 1 

hospital, 11 clinics, and 44 sub-clinics (Source: Health profile of Penajam Paser Utara, 2014 issued by 

Penajam Paser Utara Public Health Office).   

8.4 HEALTH WORKERS 

Health workers are defined as people engaged in the promotion, protection or improvement of the 

health of the population. The number of health workers available in a region is relative to the total 

population and according to the type of health worker. The ratio of health workers is commonly 

calculated for every 100,000 persons residing in the region.  

8.4.1 Balikpapan Area  

There are an estimated 3,655 health workers in the City of Balikpapan. The health workforce includes 

a wide range of other categories of service providers (e.g. dentists, pharmacists, physiotherapists, 

community health workers). The list of health workers and ratio for every 100,000 persons is detailed 

in the following Table 8.6. 

Table 8.6 Health workers in Balikpapan in 2014. 

Type of Health Workers Numbers 
Ratio/100,000 

persons 

Medical officer  754 102 

Specialist medical officer  321 44 

Dentist  240 33 

Pharmacist    55 7 

Pharmacist assistant  199 27 

Midwife   706 96 

Nurse   1,033 140 

Dentist assistant  41 5 

Nutritionist   57 8 

Sanitarian  61 8 

Physiotherapist  29 4 

Medical technician  159 22 

Source: Health profile of Balikpapan, issued by Balikpapan Public Health Office, 2015.  

8.4.2 Lawe-Lawe Area 

There are an estimated 567 health workers in the Penajam Paser Utara District. The health workforce 

includes a wide range of other categories of service providers (e.g. dentists, pharmacists, 
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physiotherapists, community health workers). The list of health workers and ratio for every 100,000 

persons is detailed in the following Table 8.7.  

Table 8.7 Health workers in Penajam Paser Utara 2013. 

Type of Health Workers Numbers 
Ratio/ 

100,000 persons 

Medical officer 36 19.45 

Specialist medical officer 5 2.70 

Dentist 14 7.56 

Pharmacist 6 3.24 

Pharmacist assistant 28 15.13 

Midwife 152 174.58 

Nurse 225 118.88 

Dentist assistant 14 7.56 

Nutritionist 15 8.11 

Sanitarian 33 17.83 

Physiotherapist 7 3.8 

Medical technician 32 17.29 

Source: Health profile of Penajam Paser Utara, issued by Penajam Paser Utara Public Health Office, 2014..  

8.5 MORTALITY RATES 

8.5.1 Balikpapan Area 

8.5.1.1 Infant Mortality Rate 

The Infant Mortality Rate (IMR) is the number of deaths of infants under one year old for every 1,000 

live births. Infant mortality data is obtained from the health care facility (facility based) and the 

community (community based). IMR per 1,000 live births in Balikpapan from 2013 until 2015 is shown 

in Figure 8.1. 

Figure 8.1 Infant mortality rate (IMR) for Balikpapan. 

 

Source: Health profile of Balikpapan, issued by Balikpapan Public Health Office, 2015. 
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8.5.1.2 Maternal Mortality Rate 

Maternal death is the death of the mother within 42 days of pregnancy, irrespective of the duration 

and site of the pregnancy, from any cause related to or aggravated by the pregnancy or its 

management but not from accidental or incidental causes. The Maternal Mortality Rate (MMR) is the 

annual number of pregnant mother deaths per 100,000 live births. MMR per 100,000 live births in 

Balikpapan from 2013 until 2015 is shown in Figure 8.2. 

Figure 8.2 Maternal mortality rate (MMR) for Balikpapan. 

 

Source: Health profile of Balikpapan,  issued by Balikpapan Public Health Office, 2015. 

8.5.2 Lawe-Lawe Area 

8.5.2.1 Infant Mortality Rate 

The Infant Mortality Rate (IMR) is the number of deaths of infants under one year old for every 1,000 

live births. Infant mortality data is obtained from the health care facility (facility based) and the 

community (community based). IMR per 1,000 live births in Penajam Paser Utara from 2011 until 

2014 is shown in Figure 8.3. 

Figure 8.3 Infant mortality rate (IMR) Penajam Paser Utara district. 

 

Source: Health profile of Penajam Paser Utara,  issued by Penajam Paser Utara Public Health Office, 2014. 
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8.5.2.2 Maternal Mortality Rate 

Maternal death is the death of the mother within 42 days of pregnancy, regardless of the duration and 

site of the pregnancy, from any cause related to or aggravated by the pregnancy or its management 

but not from accidental or incidental causes. The Maternal mortality rate (MMR) is the annual number 

of pregnant mother deaths per 100,000 live births. MMR per 1,000 live births in Penajam Paser Utara 

from 2010 until 2014 is shown in Figure 8.4. 

Figure 8.4 Maternal mortality rate (MMR) Penajam Paser Utara district.  

 

Source: Health profile of Penajam Paser Utara, issued by Penajam Paser Utara Public Health Office, 2014. 
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8.6.1 Balikpapan Area 

The Pertamina RU V complex is private, with restricted access. It is secured to ensure the safety of 
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health. 
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Discharge of wastewater to Balikpapan Bay is another potential health risk to the community from 

Pertamina RU V operations. Exposure to the discharge of refinery wastewaters may potentially cause 

skin irritations or infections. The wastewaters may also potentially cause bioaccumulation of toxic 

substances in marine biota, and consequently consumption of marine produce exposes the 

community to toxic substances.  

All wastewater produced by the Project during construction and operations will be collected and then 

treated before release. This includes wastewater from the construction camp, rainfall run-off from the 

refinery construction area, and process water from operations, both at the RDMP and the Lawe-Lawe 

facilities. Water will be treated in an expanded wastewater treatment plant within Pertamina’s adjacent 

facilities and released to the sea along with water discharges.  

8.6.2 Lawe-Lawe Area  

The Lawe-Lawe Terminal is a storage facility for crude oil. The environment surrounding Lawe-Lawe 

Terminal consists of empty land plots, shrubs and bushes. Community settlements are typically 

located alongside the public road network on relatively flat topography. Potential community exposure 

comes from fugitive dust and emissions from the vehicles on public roads. Other exposures include 

treated wastewater discharged from Lawe-Lawe Terminal to the perimeter drainage system and small 

streams around Lawe-Lawe. These emissions and wastewater discharges are the main sources of 

exposure to the community.   

8.7 OCCUPATIONAL SAFETY 

Pertamina RU V has obtained OHSAS 18001:2007 certifications (2015) from a registered certification 

body, and occupational health and safety management system from Minister of Manpower and 

Transmigration (2014). This certification demonstrates Pertamina’s commitment to implementing 

Refinery Operational Excellent Management System (ROEMS) for its operations in Balikpapan and 

Lawe-Lawe. Several requirements of the World Bank Group Environmental, Health and Safety (EHS) 

Guidelines for Petroleum Refining are being met by Pertamina. ROEMS is an integrated management 

system that covers quality, occupational health & safety, environmental and security aspects.   

Pertamina has established the objectives and processes necessary to deliver results in accordance 

with the organization’s Quality Health Safety Security Environmental Policy, to implement HSSE 

procedures, to monitor and measure the process against the HSSE Policy & HSSE requirements and 

to take action to continually improve HSSE performance. HSSE roles & responsibilities are the 

responsibility of all employees, but Pertamina also has a HSSE organization to manage, implement 

and maintain HSSE rules & programs. 

Pertamina has implemented a safety management process that refers to the Occupational Safety & 

Health Administration / OSHA (29 CFR 1910.119). Implementing this safety management process is 

based on a statement letter (SK Dir. Pengolahan No KPTS-013/E100/96_ safety management 

process and SK PUP V No. KPTS-016/E5000/97). 

Pertamina has implemented safety processes for petroleum refining through HAZOP (Hazard 

Operability Study) for new facilities and/or changes in plant design, conducting routine inspections 

and maintenance of refinery equipment (pipes and vessels), and also certification of equipment by the 

Ministry of Energy and Mineral Resources (ESDM). Pertamina is also managing hazardous and toxic 

substances through its Standard Operating Procedures (SOPs). Various types of gas, fire and UV 



ESIA 8-9 Pertamina RU V Balikpapan RDMP 

detector systems are installed at high risk sites throughout the refinery complex. The detector systems 

are connected to the main control room for monitoring the safety of the refinery complex.  

Based on the master list of management system documents, Pertamina operates an Emergency 

Response SOP for its operations. The SOP includes procedures for emergency response and 

preparedness, environmental spills, sabotage and natural disasters. Emergency response drills are 

performed regularly to maintain the preparedness of the assigned emergency response team. The fire 

protection and firefighting system and equipment provided in the refinery complex and Lawe-Lawe 

Terminal are sufficient and well maintained. These include alarm systems, fire suppression systems, 

smoke and heat detectors, flammable gas detectors, hydrants, and fire trucks. In regards to 

emergency planning, Pertamina has a procedure for external communications (B-023/E15700/2015-

S9) to inform local authorities and potentially affected communities about emergency situations. 

8.8 SECURITY PERSONNEL  

Pertamina RU V has obtained a security management system from Indonesian National Police 

(2014). This certification demonstrates Pertamina’s commitment for implementing the occupational 

security management system for its operations in Balikpapan and Lawe-Lawe.  

The security operations at the existing Pertamina RU V refinery complex are undertaken by the 

security department, assisted by police and military forces. Pertamina has several Standard Operating 

Procedures (SOPs) for ensuring the security of its operations, as follows: 

 TKO B-011/E15700/2015-S9 regarding access to refinery unit V; 

 TKO B-003/E15700/2015-S9 regarding emergency response and security management at 

refinery unit V; 

 TKO B-005/E15700/2015-S9 regarding security related cases;  

 TKO B-018/E15700/2015-S9 regarding protection for visitors (VIP); and 

 TKO B-022/E15700/2016-S9 regarding management of criminal offences. 
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9.0 IMPACT ASSESSMENT 

9.1 METHODOLOGY 

9.1.1 Impact Assessment 

The ESIA identifies and assesses a range of potential environmental, ecological, and social risks and 

impacts that may be generated due to the RDMP Project of Pertamina RU V Balikpapan. The impact 

is defined as the company activities that can have impacts on the environment and communities. 

Whereas, the risk is dealing with the uncertainty in terms of consequence/severity and probability of 

the impact to occur. The risk and impact assessment adopted provides a semi-quantitative analysis of 

the impact magnitude based on professional judgement of the subject matter experts involved in this 

ESIA.  

The ESIA detailed in this section is systematically undertaken using the following steps: 

 Describe the existing and RDMP Project of Pertamina (the refinery, Lawe-Lawe Terminal, and 

crude oil pipeline system) according to its development phases i.e. pre-construction, 

construction, operation and post-operation phases;  

 Describe the environmental, ecological, and social baseline conditions within the area of 

influence of Pertamina;  

 Identify potentially significant environmental, ecological, and social impacts that may be 

generated by Pertamina;   

 Evaluate the inherent risk magnitude (risk ranking) by determining its consequence (severity) 

and likelihood (probability) for the impact to occur if Pertamina’s existing control or mitigation 

is implemented. The risk ranking, consequence and likelihood is determined using a matrix 

system presented in Tables 9.1 to 9.3; 

 If the inherent risk ranking is moderate or higher, consider defining additional mitigation 

measures to reduce it to as low as reasonably practicable (ALARP). The mitigation defined 

should be based on the following hierarchy: avoid, minimise, remediate or off-set; and 

 Determine the residual risk ranking, assuming the additional mitigation is implemented, using 

the same process as that used to assess the inherent risk ranking.   

Table 9.1 provides guidance to determine the risk consequence or severity of a potential impact on 

environmental, social and cultural, and community health and safety aspects identified in the ESIA. 
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Table 9.1 Determining the Risk Consequence/Severity. 

Impacted Component Negligible Minor Moderate Major Severe 

Environment – 
physical and 
biological 
components 

Little, localised effect on 

land, water, air, 

biodiversity or 

ecosystem services 

 

Minor, localised, short term 

impacts on land, water, air, 

biodiversity or ecosystem 

services 

 

Moderate, widespread, 

medium term impacts on 

land, water, air, biodiversity, 

or ecosystem services 

 

Major, widespread, and 
adverse long term impacts 
on land, water, air, 
biodiversity, ecosystem 
services or 

habitat loss or significant 
changes in sensitive habitat   

Critical, extensive and long 

term, irreversible impacts on 

land, water, air, biodiversity, 

ecosystem services or  

degradation of ecosystem 

function on a landscape 

level or loss of species  

Social and Culture 

 

Little, localised, short 

term nuisance to few 

individuals 

 

Minor, localised, short term 

issues or impacts to few 

local communities 

 

 

Moderate, widespread, 

medium term impacts or 

ongoing complaints from the 

wider local communities 

Local governments, NGOs, 

media and other 

stakeholder’s attention 

Major, widespread, long 

term impacts or ongoing 

complaints and grievances 

from community in the 

region  

Regional governments, 

NGOs, media and other 

stakeholder’s attention that 

may lead to project delay  

Serious, widespread, long 

term impacts or community 

disorder in the region 

Central governments, 

national NGOs, media and 

other stakeholder’s attention 

resulting in the project being 

cancelled or under 

international scrutiny 

Health, safety & 

security (community 

and employee) 

Single, low level effect 

or inconvenience 

No medical treatment 

required 

No security impacts on 

the community 

Illness or injuries resulting in 

limited impairment  

First aid case or limited 

medical treatment 

Community concerns on the 

community well-being 

Illness or injuries resulting in 

moderate impairment  

Moderate medical treatment 

required 

Community disruption due to 

security provision 

 

Illness or injuries resulting in 

significant impairment, 

disability or a single fatality 

Serious medical attention 

and management required 

Community anger due to 

misuse of security forces 

Illness or injuries resulting in 

multiple disabilities or 

fatalities 

Extensive medical attention 

and management required 

Community conflicts due to 

misuse of security forces 
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Table 9.2 provides guidance to determine the risk likelihood, taking into account the uncertainty, of a 

potential impact identified in the ESIA to occur.  

Table 9.2 Determining the Risk Likelihood. 

Likelihood  Definition 

Rare  The consequence is a rare or unheard event for similar 
project or operation, but may be conceivable 

Unlikely The consequence is not expected to happen, but may 
happen in a rare event 

Occasional The consequence could happen, but it is an infrequent 
event. It is known to have happened in similar project or 
operation 

Likely The consequence could happen. It has happened in 
similar project or operation 

Certain The consequence is certain or expected to occur in 
similar project or operation 

 
 

Table 9.3 provides guidance to determine the risk ranking (magnitude) as a function of its 

consequence and likelihood. 

Table 9.3 Determining the Risk Ranking. 

Consequence  

 

Likelihood 

Negligible Minor Moderate Major Severe 

Certain Moderate High Critical Critical Critical 

Likely Moderate Moderate  High Critical Critical 

Occasional Low Moderate  High High Critical 

Unlikely Low Low Moderate High  Critical 

Rare Low Low Moderate High  High  

 

The assessment undertaken for this ESIA considers the risk and impact that may happen in the area 

of influence, which is extending beyond the RDMP Project area of Pertamina RU V Balikpapan i.e. 

The refinery in Balikpapan city, crude oil storage at Lawe-Lawe Terminal, and subsea and onshore 

pipeline system.  

 

9.1.2 Area of Influence 

The impact and risk generated by the project activities will also be identified in the area of influence as 

the potential impacts may occur in wider area. The area of influence is presented in Figure 9.1. 



Source:
- Administration from BPS, year 2010
- Pipeline and Project Layout from Pertamina (Drawing No. 20070-203-PI-
  F000-J1001) and Drawing date 10-05-2016
- River and Road from RBI scale 1:50K, year 2000
- Bathymetry and nautical data from Nautical Map of Pushidros sheet 130
  scale 1:200,000 updated on 2015
- Other activities from Sucofindo (KA Andal Document)
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9.2 PHSYICAL IMPACTS   

9.2.1 Increased GHG Emissions 

This sub-section discusses on greenhouse gas (GHG) emission generated from RDMP project 

activities especially during operation based. Refer to project description, the GHG emission is 

primarily generated from two project areas as followed: 

 Balikpapan refinery - Processing unit & supporting facility operation; and 

 Lawe-Lawe terminal - Tank & support facility operation. 

Operation of processing unit and supporting facilities in Balikpapan refinery area and Lawe-Lawe 

Terminal generates GHG emission from four emission sources such as combustion; process 

emissions and vented sources; fugitive sources; and indirect sources during operation. 

9.2.1.1 Baseline Overview 

During operation phase of Pertamina RU V, GHG inventory already conducted since 2012 by 

calculating GHG emissions from four sources as mentioned above. They reported their GHG 

calculation to Ministry of Energy and Mineral Resources. GHG calculation record is presented a 

during operation phase, GHG emission source during processing unit & support facility operation in 

Balikpapan refinery consists of six boilers, three crude distillation units, three high vacuum units, two 

hydrocracking unibon units, two hydrogen plan units, two platforming unit, two nephta hydrotreater 

units and two gensets as well as three flares. Historical data of GHG emission generated during 

existing operation phase in 2012-2016 is presented at Table 9.4.  

Table 9.4 Historical data of GHG emission. 

Parameter 2012 2013 2014 2015 2016 units 

a. Generated emission  

Total GHG 

emission 
2,323,324.18 2,263,935.20 244,557.36 2,406,010.76 1,296,644.71 Ton CO2-e 

Total conventional 

emission 
15,982.96 7,165.99 5,053.89 5,379.95 3,802.10 Ton 

b. Production process  

Total GHG 

emission 
2,312,293.72 2,243,506.76 2,401,420.02 2,384,941.91 1,275,216.70 Ton CO2-e 

Total conventional 

emission 
15,964.13 7,148.09 5,041.91 6,549.03 3,784.10 Ton 

c. Supporting facilities 

Total GHG 

emission 
11,030.46 20,428.44 44,151.34 21,068.85 11,696.90 Ton CO2-e 

Total conventional 

emission 
18.82 17.89 11.97 18.01 10.33 Ton 

Reducing GHG 

emission 
367,285.00 330,090.57 307,517.49 353,335.87 189,450.26 Ton CO2-e 

d. Ratio between emission reduction with generated emission 

GHG emission 0.16 0.15 0.13 0.15 0.15 - 

Source: Pertamina RU V (2016) 
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Table 9.4 demonstrates that during year-to-year, Pertamina RU V could reduce GHG emission with 

average reduction ratio of 14.8% with the highest emission reduction was on 2012. Average GHG 

emission from 2012 to 2016 was 3,852,045.46 ton CO2 equivalent. 

9.2.1.2 Pre-Construction Impact 

Impacts on the Greenhouse gas is not anticipated since the pre-construction activities are primarily 

permit application, project dissemination and limited site preparation.  

9.2.1.3 Construction Impact  

Impacts on the greenhouse gas emission during construction is already embedded on construction 

efficiency program. Hence, it will not generate GHG emission significantly. 

9.2.1.4 Operation Impact  

Operation of Operating Unit and Supporting Facility 

Impact identification 

Based on project description of the operation phase, the operation of operating unit and supporting 

facilities lead Greenhouse Gas (GHG) emission generated from as combustion; process emissions 

and vented sources; fugitive sources; and indirect sources. The generated GHG emission consist of 

CO2 (Carbon dioxide), CH4 (Methane) and N2O (Dinitrogen oxide). 

Impact evaluation 

To assess operation phase impact to GHG emission, the impact assessment refers to API 

Compendium (2009). The estimation of new development of operating unit and supporting facilities 

during operation phase, it is predicted that the GHG emission that is primarily generated from 

combustion, venting and fugitive sources will increase GHG emission of 1,097 kilo ton CO2 equivalent 

per year with details as followed: 

 Emission of CO2, CH4 and N2O from combustion (boiler, turbine, fuel consumption etc.) is 

predicted of 1,069 kilo ton CO2 equivalent per year (97.5% of total emission) 

 CO2 emission from fugitive emission will be 5,435 ton CO2 equivalent per year (2.2% of total 

emission) 

 CO2 emission from indirect emission will be 2,479 ton CO2 equivalent per year (0.2% of total 

emission) 

Based on baseline GHG emission, the new development of Balikpapan refinery and Lawe-Lawe 

Terminal will increase GHG emission as much as 28% of the existing GHG emission. This value 

shows that the risk consequence will be minor. Considering the operation of Balikpapan refinery and 

Lawe-Lawe Terminal will be 25 years, and the likelihood impact of GHG emission is likely to global 

GHG emission. Therefore, risk ranking of the new development to GHG emission is categorized as 

moderate. 

Existing control  

Several mitigations as followed are implemented to reduce GHG impact during operation of operation 

unit and supporting facilities during operation phase. 
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 Make an environmental management team for air quality with relevant background and skill; 

 Make a working procedure related to air quality that covers methods, direction and 

implementation reason etc. i.e. procedure in monitoring static and mobile emission sources;  

 Implement Flare Gas Recovery System (FGRS) to reduce flare emission, gas generated from 

FGRS will be convert to LPG and fuel gas. Through FGRS, flare emission will be reuse as 

fuel gas, this action make furnace gas to be more environmental friendly (valuable product 

LPG) and potentially make RU V more independent in supplying natural gas; 

 Managing boiler stack emission by controlling combustion procedure to minimize emission 

gas; 

 Managing flare stack emission by conducting off gas combustion by optimizing flare stack 

emission management; 

 Revitalization burner F-1-01 A/B, and revitalization of ducting APH F-1-01 AB; 

 Minimize fuel oil by optimizing flare gas recovery; 

 Routine management on machine installation that my generate emission; 

 Replacing Freon hydrant to AF-11; 

 Implement fuel saving actions as followed: 

o Chemical online cleaning F-201-01 (CDU V); 

o saving energy competition; 

o solar cell installation; 

o Replace TL lamp to LED; 

o optimizing furnace by controling O2 excess and temperature stack; 

o Reduce H2 Loss to Fuel gas; 

o Optimizing boiler; 

o Plenum E-2-03A modification; 

o Open green space preservation inside and around project areas i.e. mangrove 

conservation etc. 

 Optimizing and controlling carbon content on plat-forming catalyst; 

 Make sure that non fugitive emissions disposed though stacks/chimneys; 

 Installing monitor point on stack that is facilitated by ladder and electrical source; 

 Install and routine maintenance on CEMS; 

 Avoiding and routine checking on fugitive emission. 
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Evaluation of existing impact (with existing control) 

The consistence mitigation implementation will reduce risk ranking of GHG emission generation 

during operation of operating unit and supporting facilities from moderate to low because the impact 

likelihood will be minimized from likely to occasional and the risk consequence can be reduced from 

minor to negligible. 

Proposed additional mitigation and control measures 

Since the existing mitigation leads the risk ranking of Balikpapan refinery and Lawe-Lawe Terminal 

during operation phase to be low, thus the project doesn’t need any additional mitigations. 

Residual impacts (with proposed additional mitigation)  

Since the existing impact with the existing control is categorized as low, the residual impact will be low 

as well. 

Inherent and residual impact ranking 

Based on the impact description of operation unit and supporting facility during operation phase, the 

ranking of the inherent and residual impacts on GHG emission generation due to operation activity 

presented in the following table. 

Impact Air pollution generation during operation activity 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Negligible 

Likelihood Likely Occasional 

Risk ranking Moderate Low 

9.2.2 Reduced Ambient Air Quality 

This sub-section discusses the risk and impact assessment on air quality generated from RDMP 

project of Pertamina RU V Balikpapan during construction and operation phases. Based on project 

description, there are five main activities are potentially generated air pollution during construction 

and operation phase as mentioned below: 

 Construction phase 

o Procurement & mobilization/demobilization of materials & equipment  

o Diversion of Yos Sudarso road  

o Land clearing  

 Operation phase 

o Balikpapan refinery and Lawe-Lawe Terminal - Processing units & support facility 

construction  

o Lawe-Lawe Terminal - Tank, support facility & onshore pipeline trenching (Tanjung 

Jumlai - Penajam) 
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9.2.2.1 Baseline Overview 

PT Pertamina RU V monitors their air ambient quality by measuring the air ambient parameters such 

as SO2, NOx, CO, O3, HC, TSP, Pb, PM10 and PM2.5 periodically every semester located in 12 

sampling points as mentioned in sub-section 4.2. The measurement align with national regulation 

(Indonesia Government Regulation No. 41/1999 concerning Air Pollution Control). Then, in October, 

Sucofindo laboratory continue monitor air ambient inside and around PT Pertamina RU V project sites 

(Lawe-lawe Terminal and Balikpapan Refinery). 

Based on air ambient monitoring conducted in 2015 and last 2016, the air ambient quality inside and 

around Balikpapan refinery and Lawe-Lawe Terminal demonstrates that generally, SO2 and PM2.5 

content inside and around Balikpapan refinery area and Lawe-Lawe Terminal are relatively higher 

than World Bank EHS Guideline standard however, the value meets the national regulation 

(Indonesia Government Regulation No. 41/1999 concerning Air Pollution Control).  

Moreover, compared to ambient standard based on national regulation, the SO2, NOx, CO, O3, HC, 

TSP, Pb, PM10 and PM2.5 content in ambient air comply with the regulation standard. Nevertheless only 

NOx, CO, O3, HC, TSP, Pb, PM10 content that meet the World Bank EHS standard. 

9.2.2.2 Pre-Construction Impact 

Impacts on the air quality is not anticipated since the pre-construction activities are primarily permit 

application, project dissemination and limited site preparation. 

9.2.2.3 Construction Impact 

Procurement & Mobilization/demobilization of Materials & Equipment 

Impact identification 

The procurement and material mobilization phase during construction is potentially increase air 

pollution to ambient air generated from several activities as mentioned below:  

 Mobilization of materials and equipment required for the construction of the refinery project 

areas through Jetty construction to the refinery construction area; 

 Soil transport from Gunung Sepuluh to dumping area; 

 Equipment mobilization from Jetty construction to Gunung Sepuluh; and 

 Mobilization of materials and equipment from Penajam Port to construction area of Lawe-

Lawe Terminal. 

These activities lead to dust and particulate (particle material with particle size less than 10) 

generation inside and around the project area. During construction phase, the gaseous pollution will 

give negligible impact since the activities will be primarily work on the road and material mobilization.  

Impact evaluation 

To assess impact magnitude from procurement and mobilization activities on declining of ambient air 

quality, several limitations and assumptions are implemented as mentioned below: 

 Material and equipment mobilization from Penajam Port to Lawe-Lawe Terminal is assumed 

will be operated in 8 hours. As worst case scenario, heavy equipment and vehicles such as 



ESIA 9-10 Pertamina RU V Balikpapan RDMP 

crane, excavator, bulldozer, forklift, truck and light vehicle will be transported 5 trips (vice 

versa) per day through Penajam-Kuaro street. Since Penajam Kuaro Street is a provincial 

road type, the street is assumed can cover 4 meters of vehicle height and 2.7 meters of 

vehicle width with two ways of road. The mobilization will be operated over one year during 

construction phase. 

 Material and equipment mobilization from Jetty construction to Balikpapan refinery 

construction area will be transported on the road inside project area with dimension of 4 meter 

vehicle height and 2.7 vehicle width. The mobilization will be operated over one year during 

construction phase with construction hours is assumed 8 hours per day and the  mobilization 

trip of 7 trips per day. The  

 Mobilization Material and equipment from Jetty construction to Gunung Sepuluh for land 

clearing purpose. 

 Transported soil dumping from Gunung Sepuluh to the dumping area at a distance of ±3 km 

from Gunung Sepuluh. The dumping soil will be transported parallel with material and 

equipment mobilization to Lawe-Lawe Terminal, mobilization from Jetty construction to 

refinery area and mobilization from Jetty construction to Gunung Sepuluh.   

To determine risk consequence of the project, this report defines receptor as human and biodiversity 

near the project area with the sensitive receptors consist of public facilities, educational and religious 

places.  

Following the IFC guidance on the achievement of standards and the contribution of projects to air 

quality, the significance of impacts is evaluated by considering two factors: 

 Process Contribution (PC): the impacts arising solely from Project related emissions; and 

 Predicted Environmental Concentration (PEC): the PC plus existing baseline. 

To estimate the PC from mobilization activities, ISC-AERMOD as an air dispersion modeling software 

is used by inputting meteorological data, terrain data, source emission data and mobilization route 

during construction. 

In estimating the dust and particulate dispersion generated from mobilization activities, this study uses 

meteorological data from MM5 (5th-generation Mesoscale Model) that is validated and calibrated with 

local meteorological data recorded at Sepinggan Meteorological Station located in Balikpapan City. 

Whilst, the terrain data is collecting from SRTM (Shuttle Radar Topography Mission) with spatial 

resolution of 30meters. 

Dust  

The modelling result as presented at Figure 9.2 demonstrates that dust concentration during 

mobilization activity from Penajam Port to Lawe-Lawe Terminal increases as much as 190 µg/m3. 

Considering the higher dust concentration recorded near the Lawe-lawe terminal in last 2 years was 

148.3 µg/m3, it is estimated that dust generation during mobilization activities on Penajam road 

(especially on Penajam-Kuaro street located in Gunung Seteleng district) will be 338 µg/m3.  

Furthermore, the dust dispersion modelling result shows that the highest increase of dust 

concentration near the Balikpapan refinery project area will be approximately of 90 µg/m3 while, dust 

concentration increase on the settlement area is 40 µg/m3. Based on the baseline section (see section 
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4.2), the highest dust baseline concentration inside Balikpapan refinery project area was 158.31 

µg/m3 and dust baseline concentration on settlement area was 133.21 µg/m3. Hence, dust 

concentration during mobilization activity inside the Balikpapan refinery area is estimated of 223.21 

µg/m3, whilst dust concentration in settlement area is approximately of 173.21 µg/m3. 

Since there is no TSP ambient standard in World Bank EHS Guideline, to evaluate the project impact 

to air quality during mobilization, the applicable regulation for TSP ambient concentration refers to 

national regulation (Indonesian Government Regulation No. 41/1999 concerning Air Pollution 

Control). The national standard mentioned that dust concentration in 24 hours average period is 

230 µg/m3.  

Compared between the modelling result and national regulation, and also considered to significance 

criteria for airborne pollutants (see Table 9.5), concentration TSP in ambient air under degraded air 

shed on Penajam-Kuaro street will be 46% (Predicted Environmental Concentration) higher than air 

quality standard (AQS). Therefore, the risk consequence for mobilization to the Lawe-Lawe Terminal 

area will be moderate.  

Meanwhile, since dust concentration during mobilization in Balikpapan refinery area will be less than 

10% of Air Quality Standard, the risk consequence in Balikpapan project area and in settlement area 

are categorized as not significant (negligible). 

Table 9.5  Significance criteria for airborne pollutants. 

PC as % of Air Quality 

Standard 

Undegraded Airsheds PC as % of 

Air Quality 

Standard 

Degraded Air sheds and 

Ecologically Sensitive 

Areas 

If PEC < AQS If PEC > AQS 
If PEC < 

AQS 

If PEC > 

AQS 

<25% Not significant Minor <10% Not 

significant 

Minor 

25-50% Minor Moderate 10-30% Minor Moderate 

50-75% Moderate Major 30-75% Moderate Major 

75-100% Major Critical 75-100% Major Critical 

>100% Critical Critical >100% Critical Critical 

Source: IFC Guideline (2007). 

Since the project will mobilize 15 heavy vehicles from Penajam Port to Lawe-lawe terminal and 56 

heavy vehicles inside and around Balikpapan refinery during one year and there are several sensitive 

receptor along the Penajam-Kuaro Street (Figure 9.4) such as public health facility, religious places, 

and educational places; hence the risk likelihood of the project is categorized as likely. 

Without any mitigation, the risk rank of mobilization activities from Penajam Port to Lawe-lawe 

terminal (vice versa) is categorized as high whilst, the risk rank of mobilization activities in Balikpapan 

refinery area will be moderate. 

Particulate (PM10) 

The particulate (PM10) dispersion during mobilization activity is presented at Figure 9.2. Figure 9.2 

demonstrates that likewise dust generation during mobilization activity, the highest particulate 

concentration is located at Penajam-Kuaro road in Gunung Seteleng village which the particulate 
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concentration is approximately of 30 µg/m3. Furthermore, the particulate concentration near the 

sensitive receptor varies from 3 to 20 µg/m3. Meanwhile, particulate generation during mobilization 

activities conducted inside Balikpapan refinery area varies from 1 to 6 µg/m3.  

The baseline particulate data shows that particulate concentration on Lawe-lawe terminal was 45 

µg/m3 and in Balikpapan refinery was 38 µg/m3 respectively. Hence, PEC value for particulate 

generation around Lawe-lawe terminal is approximately of 65 µg/m3 whilst the PEC value for 

particulate generation in Balikpapan refinery is approximately of 57 µg/m3. 

Refer to Table 9.1, risk consequence from particulate generation during mobilization from Penajam 

Port to Lawe-Lawe Terminal and mobilization in Balikpapan refinery area are categorized as not 

significance (negligible) since PEC in both project areas are less than 30% compared to national 

standard (GR. No. 41/1999 concerning Air Pollution Control set the PM10 standard is 150 µg/m3). 

However, compared to WHO guideline standard, the PEC in both areas are 10% higher than the 

standard which set PM10 standard of 50 µg/m3). Therefore, risk consequence of mobilization in both 

areas are categorized as minor. Thus, without mitigation, risk ranking during 

mobilization/demobilization material and equipment is categorized as moderate. 

Existing control  

Several mitigation to reduce dust and particulate impact during mobilization activity are implemented 

by PT Pertamina RU V during construction activity as mentioned in their amdal document 

(Environmental Impact Assessment, 2017). The mitigation action consist of: 

 Water sprays shall be applied to maintain the mobilization road wet in all season; 

 The load carried by vehicle shall be covered by clean impervious sheeting to ensure that the 

dusty materials do not leak from vehicle; 

 Limit vehicle speeds on dusty materials and limit vehicle traffic and earth moving on windy 

days; 

 Maintain heavy machine and equipment periodically;  

 Clearing the vehicle tire after passing the construction site (especially when land clearing and 

cut and fill activity are being conducted); and 

 Conducting socialization to communities near the project area.  

Evaluation of existing impact (with existing control) 

Dust 

With consistence existing mitigation implementation, the risk consequence of dust generation will be 

minimized to minor for mobilization to Lawe-Lawe Terminal because the paved and unpaved road will 

still wet and dust emission rate can be reduced.  

Therefore, the ranking of the existing impact with existing mitigation control will be reduced from high 

to moderate category. Meanwhile, the risk ranking of existing impact with mitigation implemented 

inside and around Balikpapan project area will be still in moderate category since the risk 

consequence is already categorized as minor and the likelihood is categorized as negligible. 
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Particulate (PM10) 

The consistence of mitigation implementation will lead in reducing risk consequence of particulate 

generation from minor to negligible since the Predicted Environmental Concentration of particulate 

concentration is less than 30% higher from particulate standard based on WHO guideline standard. 

However, based on project description and soil characteristics around the project area, the likelihood 

of the particulate generation during mobilization activities is categorized as likely. Thus, risk ranking is 

categorized as moderate. 
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Proposed additional mitigation and control measures 

To reduce the dust and particulate generation significantly, the project shall implement the detail 

mitigations during mobilization activities in construction phase as followed: 

 Use mechanical sweepers on paved surfaces where necessary to prevent dust build up;  

 Moisten exposed soil surfaces periodically with adequate water to control dust; 

 Avoid excessive application of water that would result in mobilizing sediment and subsequent 

deposition in natural water bodies; 

 In areas adjacent to waterways, use only washed aggregate; and 

 Providing mask for workers. 

Residual impacts (with proposed additional mitigation)  

When the proposed additional mitigation and control measures are implemented, the risk likelihood 

during mobilization to Lawe-Lawe Terminal and inside Balikpapan refinery will be reduced to 

occasional since the dust generation can be reduced by additional mitigation and control. Hence, risk 

ranking during the mobilization to Lawe-Lawe Terminal is categorized to moderate whilst, risk ranking 

during the mobilization in Balikpapan refinery area will be low. 

Meanwhile the consistence implementation of additional mitigation actions will lead the likelihood of 

particulate generation during mobilization from likely to occasional since the paved and unpaved 

road will be still wet. 

Inherent and residual impact ranking 

Based on the mobilization impact description, the ranking of the inherent and residual impacts on dust 

generation due to mobilization activity is presented in the following. 

Impact 

Dust generation during procurement and material and equipment 
mobilization/demobilization in Lawe-Lawe area and Balikpapan 

refinery area 

 

Inherent impact 

(after implementing existing 
control) 

Residual impact 

(if proposed additional mitigation 
is implemented) 

Lawe-Lawe 
Terminal 

Balikpapan 
Refinery 

Lawe-Lawe 
Terminal 

Balikpapan 
Refinery 

Impact type Negative  Negative Negative  Negative 

Consequence/magnitude Minor  Negligible Minor  Negligible 

Likelihood Likely  Likely Occasional  Occasional 

Risk ranking Moderate  Moderate  Moderate  Low 
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Impact 

Particulate (PM10) generation during procurement and material and 
equipment mobilization/demobilization in Lawe-Lawe area and 

Balikpapan refinery area 

 

Inherent impact 

(after implementing existing 
control) 

Residual impact 

(if proposed additional mitigation 
is implemented) 

Lawe-Lawe 
Terminal 

Balikpapan 
Refinery 

Lawe-Lawe 
Terminal 

Balikpapan 
Refinery 

Impact type Negative  Negative Negative  Negative 

Consequence/magnitude Negligible  Negligible Negligible  Negligible 

Likelihood Likely  Likely Occasional  Occasional 

Risk ranking Moderate  Moderate  Low  Low 

Land Clearing 

Impact identification 

Land clearing during construction will be conducted on several area such as Lawe-lawe terminal, 

Gunung Sepuluh area, dumping areas as well as shoreline inside Balikpapan refinery area. Details 

land clearing working area is presented at Figure 9.4.  

Land clearing activities (include cut and fill activity) will impact to air quality by increasing air pollutant 

to ambient air. Based on project description, these activities is potentially generate dust airborne and 

particulate (particle material with particle size less than 10) inside and around the project area. 

Furthermore, during land clearing activities, gaseous generation will be negligible since there is no 

significance gaseous emission that will emit to ambient air.  

Impact evaluation 

To assess impact magnitude from land clearing, several limitations and assumptions are implemented 

as mentioned below: 

 Land clearing assessment includes soil compaction and cut and fill activity; 

 Land clearing on Gunung Sepuluh will cover area of 55,984.8 m2 with height of 35 m. total of 

soil cut and fill is approximately of 1,959,471.1 m3; 

 Land clearing working area in Lawe-Lawe Terminal is approximately of 221,772.6 m2; 

 Meteorological data around the project areas (Lawe-Lawe Terminal and Balikpapan refinery 

area) is based on MM5 meteorological data (5th-generation Mesoscale Model); and 

 The study area is categorized as elevated area. 

In assessing land clearing impact on air quality, the assessment will be following the IFC guidance on 

the achievement of standards and the contribution of projects to air quality. Hence, the significance of 

impacts is evaluated by considering two factors i.e. process contribution (PC) and predicted 

environmental concentration (PEC). To estimate risk consequence of land clearing activities, 

ISC_AERMOD as an air dispersion modelling is operated by considering meteorological data, pipeline 

layout and terrain data inside and around the project area. 
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Land clearing impact on particulate generation around the project area is presented at Figure 9.4. 

The result demonstrates that land clearing activities conducting inside project areas (both Balikpapan 

Refiner area and Lawe-Lawe Terminal area) increase the particulate concentration that varies from 

0.0003 to 0.005 µg/m3.  

Refer to particulate baseline concentration around the project areas, the particulate concentration on 

Lawe-lawe terminal was 45 µg/m3 and in Balikpapan refinery was 38 µg/m3 respectively. Hence, the 

project estimated contribution on particulate increased is ranged from 45.0003 µg/m3 to 45.005 µg/m3 

in Balikpapan refinery area and 38.0003 µg/m3 to 38.005 µg/m3 in Lawe-Lawe Terminal. Compared to 

risk consequence category as mentioned in Table 9.1, the PEC in both project areas are less than 

10% compared to World Bank EHS Guideline standard for ambient particulate (particulate standard 

based on World Bank EHS Guideline is 50 µg/m3). Therefore, risk consequence during land clearing 

activities is categorized as negligible. 

Based on likelihood impact, particulate generation during land clearing activities is categorized as 

likely impact since the land clearing activity is an earthwork activity that mostly work with soil. 

Therefore, risk ranking is categorized as moderate. 

Existing control  

There are no any existing mitigations that will be implemented during land clearing activity. 

Evaluation of existing impact (with existing control) 

Since there is no existing mitigation identified, the risk ranking of the related activity will be moderate. 

Proposed additional mitigation and control measures 

To minimize land clearing impact on particulate generation, several mitigations as follow is needed to 

be implemented: 

 Erect solid barrier on land clearing boundary; 

 No bonfires; 

 Identify responsible person in charge; 

 Hard surface site haul routes; 

 Use water as particulate suppressant; 

 Securely cover skips and minimize drop heights; and 

 Effective clearing of haul routes and appropriate speed limit. 

Residual impacts (with proposed additional mitigation)  

The consistence implementation of the mitigation will lead risk ranking from moderate to low since 

impact likelihood can be minimize to occasional. 

Inherent and residual impact ranking 

Based on the land clearing impact description, the ranking of the inherent and residual impacts on 

particulate generation due to land clearing activity is presented in the following table. 
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Impact 
Particulate (PM10) generation during land clearing in Lawe-Lawe 

area and Balikpapan refinery area 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Negligible Negligible 

Likelihood Likely Occasional 

Risk ranking Moderate Low 

Construction of Processing Units & Supporting Facility  

Construction of processing unit and supporting facilities are estimated potentially generate particulate 

emission around the project area. Based on project description, the processing unit and supporting 

facilities that will be constructed is mentioned as followed: 

 Constructing new units including: 

o Naphtha hydro treater (HT) II, capacity 33 MBSD;  

o PL II (capacity 33 MBSD);  

o Kerosene hydro treating (KHT), capacity 47 MBSD;  

Diesel hydro treating (DHT), capacity 80 MBSD;  

o Alkylation (seven products);  

o Residual fuel catalytic cracking (RFCC), capacity 90 MBSD; and  

o GSH (48 MBSD). 

 Supporting facilities to be constructed as part of the RDMP project include, among others: 

o Tank farms for storage of crude oils and petroleum products;  

o Offices and workshops for heavy equipment, pump and valve, manufacturing, welding 

and construction, electrical and instrumentation;  

o Warehouses for materials, mechanical and electrical, and chemicals; 

o Power house and compressor workshops;  

o Lay down area (open yard) for the workshop and warehouse storage; and  

o New laboratories. 

Impact identification 

Construction of processing unit and supporting facilities will be conducted in both project areas 

(Balikpapan refinery and Lawe-Lawe Terminal). The activities will generate particulate airborne 

around the project areas. Furthermore, several sensitive receptors are identified near project location 

such as religious place, residential, schools, rest homes and other building uses which would be 

affected by high level of air pollution or particulates. Likewise land clearing impact on air quality, the 

construction of processing unit and supporting facilities emit limited gaseous emission. Hence, 
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gaseous emission will not be assessed for processing unit and supporting facilities construction 

activities. 

Impact evaluation 

To assess risk consequences during construction of processing units & supporting facility, several 

limitations and assumptions are implemented during the assessment as mentioned below: 

 Construction of operation unit and supporting facilities within Balikpapan refinery area will be 

parallel with construction in Lawe-Lawe Terminal; 

 The construction duration of  Balikpapan refinery and Lawe-Lawe Terminal phase 1 will be 

one year; and 

 Heavy equipment that will be operated during construction in both areas are 384 equipment in 

Balikpapan refinery area and 15 equipment in Lawe-Lawe Terminal, respectively. 

Following the IFC guidance, the risk consequence is assessed by estimating project contribution in 

generating particulate emission around the project areas. To assess project contribution, 

ISC_AERMOD is operated to estimate particulate dispersion during processing units & supporting 

facility construction. 

Particulate dispersion during processing units & supporting facility construction is presented at  

Figure 9.4. The result demonstrates that processing units & supporting facility construction 

conducting inside project areas (both Balikpapan Refiner area and Lawe-Lawe Terminal area) 

increase the particulate concentration that varies from 0.2 to 20 µg/m3. Hence, the predicted 

environmental concentration (PEC) of particulate increased around Balikpapan Refiner area is 67 

µg/m3, whilst PEC around Lawe-Lawe Terminal is 38.2 µg/m3.  

The PEC values are less than 30% of air quality standard (based on World Bank EHS Guideline 

which set the particulate standard of 50 µg/m3). Therefore, risk consequences are categorized as 

minor. 

Furthermore, considering the construction activity will be conducted during one year, thus the impact 

likelihood of particulate generation during processing units & supporting facility construction is 

categorized as occasional.  

Since risk consequence is minor and impact likelihood is likely, hence, without any mitigations, the 

risk ranking of particulate generation during operating unit and supporting facility construction is 

categorized as moderate. 

Existing control  

Since there is no existing mitigation identified, the risk ranking of the related activity will be moderate. 

Evaluation of existing impact (with existing control) 

Since there is no existing mitigation identified, the risk ranking of the related activity will be moderate. 

Proposed additional mitigation and control measures 

To minimize unit operating unit and supporting facility construction impact on particulate generation, 

several mitigations as follow is needed to be implemented: 



ESIA 9-21 Pertamina RU V Balikpapan RDMP 

 Erect solid barrier on construction area boundary; 

 Identify responsible person in charge; 

 Hard surface site haul routes; 

 Use water as particulate suppressant; and 

 Effective clearing of haul routes and appropriate speed limit. 

Residual impacts (with proposed additional mitigation)  

The consistence implementation of the mitigation will lead risk ranking from moderate to low since 

impact likelihood can be minimize to occasional. 

Inherent and residual impact ranking 

Based on the land clearing impact description, the ranking of the inherent and residual impacts on 

particulate generation due to operating unit and supporting facility construction is presented in the 

following table. 

Impact 
Particulate (PM10) generation during operating unit and supporting 

facility construction 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Negligible Negligible 

Likelihood Likely Occasional 

Risk ranking Moderate Low 
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9.2.2.4 Operation Impact  

Balikpapan Refinery and Lawe-lawe Terminal - Processing Unit & Support Facility 
Operation 

Impact identification 

During operation phase, there are 25 operation units (as mention below) that will be operated along 

the project period (25 years). These operation units is estimated will emit air pollution to ambient air 

around the project areas.  Based on social survey (section 7), there are sensitive receptor located 

near the project area, such as several sensitive receptors are identified near project location such as 

religious place, residential, schools, rest homes and other building uses which would be affected by 

high level of air pollution or particulates.  

 Six HHP 1 (steam generator); 

 Three Crude Oil Distillation Units; 

 Three Hydrocracker Units; 

 Three High Vacuum Units; 

 Four Naphta Hydrotreater units; 

 Two Hydrogent Plant units; 

 One Platforming units; and  

 Three flare units. 

According to project description (section 3), the 24 emission sources will emit gaseous and particulate 

emission such as Sulfur dioxide (SO2), Nitrogen dioxide (NOx) and PM10 (particulate with particle size 

less than 10µm). 

Impact evaluation 

To know the impact magnitude of the operation of point sources, air pollution dispersion generated 

during operation phase is estimated by ISC_AERMOD software. In estimating concentration gaseous 

and particulate dispersion generated from 25 point sources, several limitations and assumptions are 

implemented as followed: 

 Meteorological data is based on MM5 ((5th-generation Mesoscale Model) that is validated and 

calibrated with local meteorological data recorded at Sepinggan Meteorological Station 

located in Balikpapan City; 

 Topography map is based on SRTM (Shuttle Radar Topography Mission) with spatial 

resolution of 30meters; and 

 The source emission detail is presented in Appendix 1. 

Figure 9.5 shows the SO2 dispersion around the project areas. The result demonstrates that during 

the operation phase, the project will emit SO2 to ambient air with concentration varies of 0.07 to 5.27 

µg/m3. The highest concentration is located on South West part of Balikpapan refinery area. Based on 
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baseline concentration, Balikpapan refinery has SO2 concentration of 26 µg/m3. Thus, project 

environmental contribution of SO2 increased is approximately of 31.27 µg/m3. This value shows that 

the ambient concentration during operation phase will meet national regulation (Indonesia 

Government Regulation No. 41/1999 concerning Air Pollution Control) and World Bank EHS 

Guideline. The SO2 concentration is less than10% below the stringent standard. Based on table, the 

risk consequence is categorized as negligible with impact likelihood is likely. Thus, risk ranking 

without any mitigations is categorized as moderate. 

The dispersion of NOx dispersion during operation phase is presented at Figure 9.6. The result 

demonstrates that during the operation phase, the project will emit NOx to ambient air with 

concentration varies of 11 to 200 µg/m3 at average period of 24 hours. Based on baseline 

concentration around the Balikpapan refinery area has NOx concentration of 70.04 µg/m3. Thus, 

project environmental contribution of NOx increased is approximately of 270.4 µg/m3. This value 

shows that the ambient concentration during operation phase will meet national regulation (Indonesia 

Government Regulation No. 41/1999 concerning Air Pollution Control). However, the value is 30% 

higher than World Bank EHS Guideline. Based on table, the risk consequence is categorized as minor 

with impact likelihood is likely. Thus, risk ranking without any mitigations is categorized as moderate. 

Meanwhile particulate generation during operation phase as presented at Figure 9.7 demonstrates 

that the particulate concentration without particulate baseline is predicted will be varies from 0.08 to 

3.63 µg/m3. Based on baseline section, the particulate concentration around the project area is 58 

µg/m3. Hence, refer to table. Risk consequence of the project operation phase on particulate 

generation is categorized as minor since the PEC is 10% higher than stringent standard with average 

period of 24 hours (World Bank EHS Guideline). Because the impact likelihood is likely, risk ranking of 

the particulate generation (without any mitigation) during operation phase is classified as moderate.
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Existing control  

Several mitigations as followed are implemented to reduce particulate impact during operation phase 

especially for operation unit and supporting facilities operation. 

 Make an environmental management team for air quality with relevant background and skill; 

 Make working procedure related to air quality that covers methods, direction and 

implementation reason etc. i.e. procedure in monitoring static and mobile emission sources;  

 Implement Flare Gas Recovery System (FGRS) to reduce flare emission, gas generated from 

FGRS will be convert to LPG and fuel gas. Through FGRS, flare emission will be reuse as 

fuel gas, this action make furnace gas to be more environmental friendly (valuable product 

LPG) and potentially make RU V more independent in supplying natural gas. 

 Managing boiler stack emission by controlling combustion procedure to minimize emission 

gas. 

 Managing flare stack emission by conducting off gas combustion by optimizing flare stack 

emission management. 

 Revitalization burner F-1-01 A/B, and revitalization of ducting APH F-1-01 AB 

 Minimize fuel oil by optimizing flare gas recovery 

 Routine management on machine installation that my generate emission. 

 Replacing Freon hydrant to AF-11. 

 Implement fuel saving actions as followed: 

o Chemical online cleaning F-201-01 (CDU V) 

o saving energy competition 

o solar cell installation 

o Replace TL lamp to LED 

o optimizing furnace by controlling O2 excess and temperature stack 

o Reduce H2 Loss to Fuel gas 

o Optimizing boiler 

o Plenum E-2-03A modification 

o Open green space preservation inside and around project areas i.e. mangrove 

conservation etc. 

o Optimizing and controlling carbon content on plat-forming catalyst. 

 Make sure that non fugitive emissions disposed though stacks/chimneys.  

 Installing monitor point on stack that is facilitated by ladder and electrical source.  
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 Install and routine maintenance on CEMS. 

 Avoiding fugitive emission and routine checking on fugitive emission. 

Evaluation of existing impact (with existing control) 

The consistence mitigation implementation will reduce risk ranking of SO2, NOx and particulate 

generation during operation of operating unit and supporting facilities from moderate to low because 

the impact likelihood will be minimized from likely to occasional. 

Proposed additional mitigation and control measures 

Since the existing mitigation leads the risk ranking of operating unit and supporting facility is low, thus 

the project doesn’t need any additional mitigations. 

Residual impacts (with proposed additional mitigation)  

Since the existing impact with the existing control is categorized as low, the residual impact will be low 

as well. 

Inherent and residual impact ranking 

Based on the land clearing impact description, the ranking of the inherent and residual impacts on 

particulate generation due to processing unit & support facility operation is presented in the following 

table. 

Impact 
Air pollution generation during Processing unit & support facility 

operation 

 

Inherent impact 

(after implementing existing 
control) 

Residual impact 

(if proposed additional mitigation 
is implemented) 

Impact type Negative Negative 

Consequence/magnitude Negligible Negligible 

Likelihood Likely Occasional 

Risk ranking Moderate Low 

9.2.3 Increased Ambient Noise Level 

This sub-section discusses on increased of ambient noise level generated by activities as followed: 

 Construction phase 

o Procurement and mobilization of equipment and material in Balikpapan refinery and to 

Lawe-Lawe Terminal  

 Operation phase 

o Operation of operating unit and supporting facility 

Both activities are assessed by calculating noise propagation generated from two activities that refer 

to ISO 9613 concerning Attenuation of sound during propagation outdoors. The calculation results are 

compared to national standard (Ministry of Environmental Decree No, 48/1996 concerning Noise 

Level Standard) and World Bank EHS Guideline. Then, the risk consequence of the impact is 

compared to IFC Guideline with noise assessment criteria and noise evaluation criteria at dwellings. 
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9.2.3.1 Baseline Overview 

Based on baseline section, humidity around the project areas (Balikpapan refinery and Lawe-Lawe 

Terminal) are 81% with average air temperature of 27.2 °C with average noise baseline around Lawe-

Lawe Terminal is approximately of 49 dBA in daytime and 45 dBA in night-time. Whilst, ambient noise 

in  Balikpapan refinery is approximately of 63.7 dBA in daytime and 61.2 dBA in night time. 

9.2.3.2 Pre-Construction Impact 

Impacts on the increased ambient noise is not anticipated since the pre-construction activities are 

primarily permit application, project dissemination and limited site preparation.  

9.2.3.3 Construction Impact  

Procurement & Mobilization/demobilization of Materials & Equipment 

Impact identification 

The procurement and material mobilization phase during construction is potentially increase noise 

level around the project areas (Balikpapan refinery and Lawe-Lawe Terminal). Below is several 

activities that potentially generate noise increased during procurement & mobilization/demobilization 

of materials & equipment.  

 Mobilization of materials and equipment required for the construction of the refinery project 

areas through Jetty Construction to the refinery construction area; 

 Soil transport from Gunung Sepuluh to dumping area; 

 Equipment mobilization from Jetty Construction to Gunung Sepuluh; and 

 Mobilization of materials and equipment from Penajam Port to construction area of Lawe-

Lawe Terminal. 

Impact evaluation 

Based on project description, there will be approximately of 15 equipment (light and heavy equipment) 

and vehicles (include light and heavy vehicles) that will be operated during mobilization from port to 

Lawe-Lawe Terminal. Furthermore, there will be 108 equipment and vehicles (light and heavy 

equipment/vehicles) that is planned to be operated in Balikpapan refinery during mobilization activities 

inside project area. Mobilization route is presented at Figure 9.8. 
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Refer to ISO 9613, noise attenuation generated from outdoor activity during procurement and 

mobilization activity is presented at Figure 9.9.  The noise estimation consider ground absorption, 

barrier attenuation and atmospheric absorption.  

Figure 9.9  Noise attenuation result during procurement & material and equipment 
mobilization/demobilization. 

 

The result shows that sensitive receptors (i.e. religious place, residential, schools, rest homes and 

other building uses which would be affected by high level of noise) are located at a distance of 100 

meters to 700 meters. Hence the noise increased will be approximately of 70.6 dBA at a distance of 

100 meters.   

Compared to construction noise assessment criteria as presented at Table 9.6, the result is 27% 

higher than the noise standard (55 dBA in daytime with 3 dBA tolerant noise level). Based on  

Table 9.6, the risk consequence of noise increased is categorized as minor since daytime noise level 

increased varies between 65 dBA to 70 dBA. 

Table 9.6  Construction noise assessment criteria. 

Project area 
Noise 

Source/Operations 

Target Noise Level / Impact Threshold 

Daytime 

(07:00-22:00) 

Night time 

(22:00-07:00) 

Construction Short term (<1 month) 70 dB LAeq, 1 hr 55 dB LAeq, 1 hr 

Medium term (1-6 
months) 

65 dB LAeq, 1 hr 45 dB LAeq, 1 hr 

Long term (>6 months) 55 dB LAeq, 1 hr 45 dB LAeq, 1 hr 

Source: IFC Guideline (2007). 

Since the impact likelihood without any mitigations will be likely, the risk ranking of the noise 

increased during procurement and mobilization activity is estimated will be moderate. 



 

ESIA 9-33 Pertamina RU V Balikpapan RDMP 

Table 9.7 Evaluation criteria for construction noise at dwellings (façade levels). 

Operating 

period 
Daytime noise level, dB LAeq, 1 hr Nighttime noise level, dB LAeq, 1 hr 

All 

Period 

LAmax 

Impact 

rating 

Not 

significant 

Minor Moderate Major Not 

significant 

Minor Moderate Major Critical 

Short 

exposure 

<1 month 

<70 70-75 >75-80 >80 <55 55-60 >60-65 >65 >85 

Medium 

term 

exposure 

1 to 6 

months 

<65 65-70 >70-75 >75 <45 45-55 >55-60 >60 

Long term 

exposure 

>6 months 

<55 55-60 >60-65 >65 <45 45-50 50-55 >55 

Source: IFC Guideline (2007) 

Existing control  

Several mitigations as followed are implemented to reduce noise generation during procurement and 

mobilization activity. 

 Use the proper vehicles and equipment; 

 Install flame arrestor on heavy vehicles and equipment that potentially generate high level 

noise; and  

 Limit vehicle speeds and limit vehicle traffic on windy days at less than 40km/hour. 

Evaluation of existing impact (with existing control) 

The consistence mitigation implementation will reduce impact likelihood of noise generation during 

procurement and mobilization activity from likely to occasional. Hence risk ranking will be moderate.  

Proposed additional mitigation and control measures 

Herewith additional mitigations to reduce noise risk consequences: 

 Implement less noise equipment during construction; 

 Select equipment to newer equipment since newer equipment is generally quieter than old 

equipment for many reasons, including technological advancements and the lack of worn, 

loose, or damaged components; 

 Maintenance programs. Poor maintenance of equipment typically causes excessive noise 

levels; 

 Equipment Operation Training: Careless or improper operation or inappropriate use of 

equipment can increase noise levels; and 
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 Conduct socialization to communities. 

Residual impacts (with proposed additional mitigation)  

Consistence noise mitigations will lead noise risk consequence from minor to negligible. Thus, the risk 

ranking will be reduced from moderate to low 

Inherent and residual impact ranking 

Based on the impact description of procurement & mobilization/demobilization of materials & 

equipment, the ranking of the inherent and residual impacts on noise generation due to procurement 

& mobilization/demobilization of materials & equipment is presented in the following table. 

Impact 
Noise generation during procurement & 

mobilization/demobilization of materials & equipment 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Negligible 

Likelihood Occasional Occasional 

Risk ranking Moderate Low 

9.2.3.4 Operation Impact  

Operating Unit and Supporting Facility 

Impact identification 

Noise increased during operational phase is potentially generated from operating unit and supporting 

facilities as followed: 

 25 operation units such as HHP 1 (steam generator), Crude Oil Distillation Unit, Hydrocracker 

unit; High Vacuum Units; Naphta Hydrotreater unit, Hydrogent Plant unit, Platforming unit; 

and  flaring;  

 Supporting facilities such as storage tanks for crude oils and refinery products; offices and 

workshops for heavy equipment, pump and valve, manufacturing, welding and construction, 

electrical and instrumentation; warehouses for materials, mechanical and electrical, and 

chemicals; power house and compressor workshops; lay down area (open yard) for the 

workshop and warehouse; and  new laboratories; and 

 Development of Lawe-Lawe Terminal. 

Impact evaluation 

Based on power plant measurement inside Lawe-Lawe Terminal area, the noise level is 80.4 dBA 

whilst the existing operation inside Balikpapan refinery is 76 dBA. Since there is no details information 

on sound power level for each noise sources, the assessment of risk consequence during operation 
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of operating unit and supporting facilities is estimated from geometrical divergence with assumption 

as followed: 

 There is no atmospheric absorption, barrier attenuation and industry attenuation which 

potentially over-predicts noise levels; 

 Ground attenuation will be calculated with assumption that soil characteristic is porous ground 

and mized ground. The ground attenuation will use equation as followed: 

 4.8 (2 / ) 17 300 / 0gr mA h d d dB       (Equation 1) 

Where Agr is ground attenuation, hm is height of receiver and d is distance between noise 

source and receiver. 

 Noise level at receiver is calculated by equation as followed: 

 (Equation 2) 

Where L2 is noise level at receiver, L1 is noise level at source, r 1 is distance to noise source 

and r2 is distance from r1 to receiver. 

Based on equation 1 and equation 2, the noise level at the nearest sensitive receiver with distance of 

100 meter from noise source is at 69.1 dBA. Compared to noise assessment criteria, noise generation 

during operation phase (25 years operation year) will be 30% higher than noise level standard during 

daytime operation. Hence, risk consequence is categorized as minor with likelihood is likely and risk 

ranking will be moderate. 

Existing control  

Several mitigations as followed are implemented to reduce noise generation during operation phase 

activity. 

 Conduct predictive and preventive action and conduct preventive maintenance for all rotating 

equipment; 

 Conduct routine feasibility assessment for operational vehicle; and 

 Construct open green space around the project area as buffer zone. 

Evaluation of existing impact (with existing control) 

The consistence mitigation implementation will reduce impact likelihood of noise generation during 

operation phase from likely to occasional. Hence risk ranking will be moderate.  

Proposed additional mitigation and control measures 

Herewith additional mitigations to reduce noise risk consequences: 

 Use exhaust silencers, quieter cooling fans, and optimized acoustical pipe lagging (acoustical 

wrapping) to minimize compressor noise; 
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 Mufflers: Specifying the use of adequate muffler systems on operation vehicles/equipment 

that can control much of the engine noise; and 

 Utilizing existing shielding such as berms, existing noise barriers, or structures for relatively 

static equipment such as pumps, generators, compressors, air ventilation, batch plants, and 

storage areas may be appropriate. 

Residual impacts (with proposed additional mitigation)  

Consistence noise mitigations will lead noise risk consequence from minor to negligible. Thus, the risk 

ranking will be reduced from moderate to low 

Inherent and residual impact ranking 

Based on the impact description of operation of operating unit and supporting facility, the ranking of 

the inherent and residual impacts on noise generation due to operation of operating unit and 

supporting facility is presented in the following table. 

Impact 
Noise generation during operation of operating unit and 

supporting facility 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Negligible 

Likelihood Occasional Occasional 

Risk ranking Moderate Low 

9.2.4 Change in Local Land Use/Landscape 

This chapter of the report outlines the key potential landscape impact likely to occur as a result of the 

proposed RDMP Unit V development, including a consideration of opportunities to mitigate potential 

adverse landscape impact. 

The proposed activities that may cause the landscape impact during construction phase as mentioned 

below: 

 The construction of processing units and support facilities at Balikpapan refinery area; and 

 The construction of tanks, support facilities at Lawe-Lawe terminal and onshore pipeline 

trenching from Tanjung Jumlai to Penajam. 

9.2.4.1 Baseline Overview 

Balikpapan Refinery Area  

As described in the baseline section, the overall proposed additional processing unit and support 

facilities of the Balikpapan refinery are located in the landscape with plain morphology to topography 

range with a maximum elevation of approximately 65m above sea water level. The proposed 
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development includes additional crude oil storage and fire tanks at Gunung Sepuluh area within the 

Southern part of the Pertamina RU V Balikpapan site. The land area to be cleared at Gunung Sepuluh 

area is approximately 7.4 ha. The lithology of the project site comprises quartz sandstone, silty-

claystone and shale by turns, with marl intercalation, limestone and coal which the soil is 

predominantly red-yellow podzolic. 

Based on the baseline information (sub chapter 4.1.1), it was identified that the landscape 

characteristic of Gunung Sepuluh is categorized as secondary forest with high diversity (H= 2.93) and 

high individual distribution within each species. Some protected species of terrestrial fauna were also 

recorded in Gunung Sepuluh (sub chapter 4.2). 

Lawe-Lawe Terminal Area 

As described in the baseline section, the topography surrounding proposed development and along 

onshore pipeline corridor comprise mainly hilly area with a maximum elevation of 44 m.  The average 

slope varies from approximately between 0 – 2% at Tanjung Jumlai’s coastal land and 2 – 15% at the 

vicinity of Lawe-Lawe sub-district where the project site is located.  

According to baseline overview (sub chapter 4.1.2), the forested area in Lawe-Lawe terminal is 

categorized as secondary forest and the vegetation consists of estuarine vegetation. 

9.2.4.2 Pre-Construction Impact 

Impacts on the landscape and visual amenity are not anticipated as the pre-construction activities are 

primarily permit application, project dissemination and limited site preparation.  

9.2.4.3 Construction Impact  

Balikpapan Refinery Area - Processing Units and Support Facilities  

Impact identification  

Site preparation activities for the proposed processing units and support facilities following land 

clearing activities (clearing and cutting of vegetation) encompass among others cut and fill, land 

grading (regulating gradient based on design slope), access road and drainage construction, 

temporary storage of construction materials, and construction of workforce base camp. The cut and fill 

and land grading will cause change in the local landscape. Thus, all site preparation activities 

including temporary facilities to support construction activities may cause change in landscape within 

vicinity of the project site.   

Although the Gunung Sepuluh is not stated as a conservation area, its visual characteristic is 

considered a good landscape due to its function as a rainwater recharge area and a green space 

(buffer zone) area.  It is understood that the project site at Gunung Sepuluh area is located inside 

Pertamina boundary or is owned by Pertamina. Thus, the landuse is an industrial area.  

Impact evaluation 

Site preparation activities during construction of the additional storage tanks at Gunung Sepuluh area 

will convert natural land into physical facilities. The Gunung Sepuluh will be cut from its original 

elevation of 65 m with total area of about 8ha to proposed elevation of 35 m as shown on the  

Figure 9.11. This activity will result change in landscape and which is a negative impact.  Duration of 
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land clearing and site preparation is estimated up to 12 months. Thus, the activity is predicted short-

term and is considered temporary during construction phase.  Once completed, it is expected that the 

temporary access road, storage, workforce base camp as mentioned above will be reinstated and the 

construction supporting equipment will be removed.  

In regard to receptor’s proximity to the proposed project, it is identified that the major receptors are 

workforce of Pertamina as the processing units and support facilities is located within Pertamina 

property area. The new operation tank on Gunung Sepuluh is mostly surrounded by hilly areas as 

shown on Figure 9.12. 
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Figure 9.10 Landscape of Gunung Sepuluh Area (before and after project). 
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Existing control 

The existing control to minimize the landscape impact during the construction phase as mentioned in 

the RKL-RPL of the Pertamina RDMP RU V (2017) is to implement earthworks in stages with 

considering contour and safe slope design. 

Evaluation of existing impact (with existing control) 

The duration of impacts due to construction activities of the processing units and support facilities is 

classified as ‘short-term’ as the impact is predicted to last during construction phase and will cease on 

completion of the activities. The site preparation will change the morphology of the natural land with 

elevation up to 65m above seawater level to have design slope of approximately 0.5%. The project 

site is within Pertamina fence and invisible from communities/settlement area. The land clearing area 

is approximately 7.4 ha. This area is relatively small compare with existing forest area surrounding 

Pertamina site with total area of approximately 171 ha.  In addition, the structure and composition of 

flora and fauna may still be found around the Pertamina area, i.e. in the forest area currently not used 

for Pertamina facilities and its development which is serving as a buffer zone. With implementing the 

existing control and considering Gunung Sepuluh location inside Pertamina area boundary, the 

impact consequence is categorized as minor. In the terms of the occurrence, impact likelihood is 

occasional because the event has occurred previously during construction of the existing facilities 

and has happened in similar project.  Therefore, the impact ranking is categorized as moderate. 

Proposed additional mitigation and control measures 

Further mitigation and control measure to reduce impacts include the followings: 

 Preparing earthworks map including the schedule and sequence of land grading for 

effectiveness of work; 

 Providing effective short term measures for slope stabilization, sediment control and 

subsidence control until long term measures for the operational phase can be implemented; 

 Considering to blend the proposed landscape with the surrounding topography;  

 Land clearing and site preparation only undertaken within the proposed footprint;  

 Maintaining slope stability by avoiding heavy equipment usage if possible during tree 

harvesting or during working on steep slopes; and 

 Considering the use of existing facility and existing road. 

Residual impacts (with proposed additional mitigation) 

Due the impacts on landscape caused by the construction activities include the change of land, hence 

the impact consequence is still categorized as minor. When the proposed additional mitigation and 

control measures are implemented, the likelihood of occurrence is expected to occur in rare event. 

Therefore, the likelihood of occurrence is unlikely. The ranking of residual impact is reduced from 

moderate to low category. 
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Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on landscape due to 

the construction activity of processing units and support facilities for the RDMP project - Pertamina 

RU V Balikpapan is presented in the following table. 

Impact 
Change in landscape due to construction activity of processing units and 

support facilities 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional Unlikely 

Risk ranking Moderate Low 

Lawe-Lawe Terminal – Tank, Support Facility and Onshore Pipeline Trenching 
(Tanjung Jumlai – Penajam) 

Impact identification 

The construction of additional tanks and support facility in Lawe-Lawe terminal is not expected to 

cause landscape impact as the location is located within Pertamina’s existing land which the 

development area of tanks and support facility is relatively small (approximately 26.50 ha).  There will 

be no land clearing activity for the proposed footprint and the onshore pipeline will be installed within 

existing Pertamina’s ROW. 

The additional tanks will be located at the vicinity of Lawe-Lawe terminal area adjacent to the existing 

crude oil tanks.  The construction activities may not cause significant impact on the landscape.   

Impact evaluation 

The total length of new onshore pipeline is 23 km that will be installed underground from Tanjung 

Jumlai to Lawe-Lawe terminal (7 km – 52” diameter) and from Lawe-Lawe terminal to Penajam (16 

km – 20” diameter).  The pipeline installation will use heavy equipment, among others backhoe for 

excavation and crane for pipeline placing into the trench. The use of heavy equipment during 

construction activities and its movement is considered to cause visual impact to the immediate 

settlement area along the pipeline route and adjacent to the construction of tanks and support facility. 

Existing control 

The existing control to mitigate change in landscape for the construction activities of additional tanks 

and onshore pipe line installation at Lawe-Lawe and Penajam area is not covered specifically in the 

RKL-RPL document (2017), but it is anticipated in the project description.  

These potential impacts will be reduced through implementation of the following controls: 

 Pipeline is buried along the entire length to a minimum 1 m under soil surface, 1.2 m under 

road crossing, 2.0 m under river/creek crossing to the top-of-pipe for construction; 
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 Store the excavated material in proper way at the left and right side of the trench;  

 Install staking, pegging and safety signs within the ROW during construction; and 

 Reinstatement of construction areas. 

Evaluation of existing impact (with existing control) 

The landscape and visual impacts will occur along the onshore pipeline route within existing Right of 

Way (ROW), which has a length of up to 23 km with a width of up to 2 m, while the additional crude oil 

tanks will be located in the vicinity of Lawe-Lawe terminal.  Thus, the impact on landuse is considered 

as localized and minor change. The construction of tanks and onshore pipeline will last up to 6 

months, therefore the impact duration is considered ‘short-term’ due to occur temporarily during 

construction phase. 

With implementing the above existing control, the impact consequence is negligible.  Meanwhile, the 

occurrence of likelihood is classified as likely because it could happen in similar project. Considering 

the impact consequence and likelihood level, the ranking of the impact is categorized as moderate. 

Proposed additional mitigation and control measures 

Additional mitigation and control measures to minimize the change in landscape and visual during 

construction activity of tank, support facility and onshore pipeline will include: 

 Minimize the width of a pipeline right of way if possible;  

 Considering the use of existing facility and existing road; 

 Considering working time for construction (avoid working at night); and 

 Implementation of site hoarding. 

Residual risk (with proposed additional mitigation) 

With implementing the additional mitigation above mentioned, the occurrence of impact is expected to 

be reduced from likely to occasional.  The impact consequence remains negligible since there 

would be any significant impact on the communities at the surrounding of construction activities. 

Therefore, the ranking of residual impact is categorized as low. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on landscape and 

visual amenity due to the construction activity of Tank, Support Facility (Lawe-Lawe Terminal) and 

Onshore Pipeline Trenching (Tanjung Jumlai – Penajam) for the RDMP project - Pertamina RU V 

Balikpapan is presented in the following table. 
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Impact 

Change of landscape and visual amenity due to construction activity of 

additional tanks, support facilities at Lawe-Lawe Terminal and onshore 

pipeline trenching from Tanjung Jumlai to Penajam. 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Negligible Negligible 

Likelihood Likely Occasional 

Risk ranking Moderate Low 

9.2.5 Soil Erosion 

9.2.5.1 Baseline Overview 

Based on the baseline information on soil (see Section 4.7), the area to be carried out refinery 

construction in Gunung Sepuluh Barat dominated by Yellow Red Podsolic/alluvial soil type. The land 

clearing activity and facility construction of refinery causes loss of topsoil/soil erosion. In the process 

of this construction, land clearing (cut, fill, and compaction) activities on topsoil was unavoidable 

process to provide better foundations of the building. These activities will automatically eliminate top 

soil horizon. Top soil itself has specific function related to environmental as vegetation growing media 

and as a space for water infiltration. The morphology of soil in planned Balikpapan refinery and Lawe-

Lawe Terminal area is sandy with flat topography. 

9.2.5.2 Pre-Construction Impact 

Impacts on soil erosion are not anticipated as the pre-construction activities are primarily permit 

application, project dissemination and limited site preparation. 

9.2.5.3 Construction Impact 

Impact identification 

Land clearing and construction activity in Balikpapan refinery and Lawe-Lawe Terminal area is 

making the area vulnerable of soil erosion. Potential impact to soil from the construction of Balikpapan 

Refinery and Lawe-Lawe terminal is soil erosion. Soil erosion is wearing away topsoil and making 

sedimentation in downstream area. 

Existing control 

Impact resulting from the land clearing and facility construction will cause soil erosion. It unavoidable, 

but can be minimize by implementing construction management plan, to reduce impact on topsoil.  

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

losing top soil is categorized as minor due to its localized and short-term nature occurring during the 

construction phase. The likelihood of this impact from happening is categorized as certain due to the 

consequence of the mentioned impact consequence is certain or expected to occur in similar project 
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or operation from the construction works but Pertamina RU V Balikpapan will require its contractors 

and other third parties to implement a construction management plan that mitigate impacts on the top 

soil and supervise its implementation. Considering this, the risk ranking for this impact is categorized 

as moderate. 

Proposed additional mitigation 

The impact on soil erosion due to the planned construction activities could be reduced by sequencing 

activities into smaller task, shorter timeframe of construction and contractor education to minimize the 

operation of heavy equipment within the construction area. 

Residual impacts (with proposed additional mitigation)  

If these can be implemented it is expected that the likelihood of the impact on soil erosion from 

consequence is categorized as negligible and the likelihood reduced to likely. Therefore, the ranking 

of the residual impact is reduced to low. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on soil erosion due 

to the construction activity of land clearing and facility construction of refinery Pertamina RU V 

Balikpapan is presented as follows. 

Impact 
Soil Erosion due to construction activities of Balikpapan refinery and 

Lawe-Lawe Terminal construction  

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Negligible 

Likelihood Certain Likely 

Risk ranking Moderate Low 

9.2.5.4 Operation Impact 

Impacts on soil erosion are not anticipated as the operation activities are not related to change in soil 

morphology. 

9.2.5.5 Post Operation Impact 

Impact identification 

The Balikpapan refinery and Lawe-Lawe terminal decommissioning work will cause soil erosion and 

reduce the quality of soil. Potential post-operation impacts to the soil is soil erosion. 

Existing control 

Impact resulting from the Balikpapan refinery and Lawe-lawe terminal decommissioning work will 

cause soil erosion. It unavoidable, but can be minimize by implementing construction management 

plan, to reduce impact on topsoil.  
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Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

soil erosion is categorized as minor due to its localized and short-term nature occurring during the 

post-operation phase. The likelihood of this impact from happening is categorized as certain due to 

the consequence of the mentioned impact consequence is certain or expected to occur in similar 

project or operation from the decommissioning work but Pertamina RU V Balikpapan will require its 

contractors and other third parties to implement a decommissioning management plan that mitigate 

impacts on the top soil and supervise its implementation. Considering this, the risk ranking for this 

impact is categorized as moderate. 

Proposed additional mitigation 

The impact on soil erosion due to the planned post-operation activities could be reduced by 

sequencing activities into smaller task, shorter timeframe of construction and contractor education to 

minimize the operation of heavy equipment within the construction area. 

Residual impacts (with proposed additional mitigation)  

If these can be implemented it is expected that the likelihood of the impact on soil erosion from 

consequence is remain categorized as minor and the likelihood reduced to unlikely. Therefore, the 

ranking of the residual impact is reduced to low. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on soil erosion due 

to the post-operation activity of decommissioning work of Balikpapan refinery and Lawe-Lawe terminal 

presented as follows. 

Impact 
Soil erosion due to construction activities of Balikpapan refinery and 

Lawe-Lawe Terminal construction  

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Certain Unlikely 

Risk ranking Moderate Low 

9.2.6 Soil Contamination 

9.2.6.1 Pre-Construction Impact 

Impacts on soil contamination are not anticipated as the pre-construction activities are primarily permit 

application, project dissemination and limited site preparation. 
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9.2.6.2 Construction Impact 

Impacts on soil contamination are not anticipated as the construction activities are primarily facility 

construction. 

9.2.6.3 Operation Impact 

Impact identification 

Contaminants in soil are usually a greater risk to health than those in groundwater or surface water 

because workers are more frequently in contact with the soil. Contaminants may be present in 

different amounts, in different locations on any site. Usually contaminants are in the top 0.5 ‐1 m soil 

layer, although rain or water infiltration may carry contamination across a site. Potential impact to soil 

quality from operation of SPM is oil spill and hazardous waste that cause soil contamination. 

Existing control 

Technological approach is conducted to minimize the negative impact arising from the operation 

phase activities. Oil spill management plan should be implemented during the operation phase. 

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

Soil Contamination is categorized as moderate due to its widespread and medium-term nature 

occurring during the operation phase. The likelihood of this impact from happening is categorized as 

likely due to the consequence could happen, it has happened in similar project or operation. But, The 

Pertamina has oil spill management plan that implemented. Considering this, the risk ranking for this 

impact is categorized as high. 

Proposed additional mitigation  

Following measures are proposed to prevent soil contamination on both project sites: 

 In case especially hazardous wastes are produced, special safe transportation procedures 

must be developed to deliver waste from project site to a landfill;  

 Careful storage of construction materials and wastes should be organized, ensuring disposal 

in specially allocated sites / landfills; and 

 Continuous and accurate monitoring over the quality of soil and state of the potential 

contamination sources must be organized. Monitor Total Petroleum Hydrocarbon (TPH) and 

Polycyclic Aromatic Hydrocarbon (PAH) parameter on oil spill vulnerable operation area. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on soil 

contamination due to the operation activity is presented as follows. 
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Impact 
Soil contamination due to operation activities of Balikpapan refinery and 

Lawe-Lawe Terminal construction  

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Moderate Minor 

Likelihood Likely Occasional 

Risk ranking High Moderate 

9.2.6.4 Post Operation Impact 

Impacts on soil contamination are not anticipated as the post-operation activities are primarily facility 

decommissioning. 

9.2.7 Disturbance to Natural Drainage System 

9.2.7.1 Baseline Overview 

Project site in Balikpapan Refinery Area is located in a relatively flat and mostly developed area. 

Being mostly developed, the drainage system in the area is mostly consisted of man-made drainage 

system designed to channel storm-water straight to Balikpapan Bay. It is believed that run-off from 

undeveloped areas within the site would be channeled to existing or planned man-made drainage 

system. Considering the relatively small size of these undeveloped area, the run-off would likely 

moves as sheet-flow towards these man-made drainage system. 

Project site in Lawe-Lawe Terminal is located in a relatively hilly area with a maximum elevation of ± 

45 m. At its current condition, it is believed that run-off from the planned project site (which is situated 

in un-developed parcel of Lawe-Lawe Terminal area) flows outward from the project site, or 

channeled to the existing drainage system. Just as the case with Balikpapan Refinery Area, the run-

off would likely moves as sheet flow towards the existing man-made drainage system.  

9.2.7.2 Pre-construction Impact 

Impacts on natural drainage system are not anticipated as the pre-construction activities are primarily 

permit application, project dissemination and limited site preparation. 

9.2.7.3 Construction Impact 

Balikpapan Refinery Area and Lawe-Lawe Terminal – Land Clearing and Construction 
of Tank, Processing Units and Support Facilities 

Impact identification 

Land clearing and site construction will be conducted on an area of 331.84 ha in Balikpapan Refinery 

and an area of 1,131.84 ha in Lawe-Lawe Terminal. These land clearing and site construction will 

also involve land filling, cut and fill, compaction works and change in land cover. All of these activities 

would alter the natural drainage system by reducing the infiltration rate, shortening the time the sheet 

flow moves through the developed area and increase the volume and peak run-off discharge. 
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Impact evaluation 

From ANDAL (2017) report it is understood that due to modification to land cover at both Balikpapan 

and Lawe-Lawe site, increase in peak run-off discharge are observed. From the report it is observed 

that peak run-off discharge at Balikpapan Refinery will increase from 2.8 to 3.08 m3/s (10% increase) 

while peak run-off discharge at Lawe-Lawe Terminal will increase from 5.19 to 5.35 m3/s (3.1% 

increase). These run-off will likely have less duration moving as sheet flow since the run-off will soon 

be concentrated into man-made drainage system. This slight change in flow characteristics and peak 

discharge rate is however localized and of little significance to biodiversity or ecosystem services and 

thus considered as of negligible consequence. Its likelihood however is certain as the design would 

not let the natural system to be maintained, and thus the overall risk would be considered as 

moderate.    

Existing control 

In order to mitigate impact on surface drainage, a number of measures have been planned. These 

include the construction of drainage system around the construction site as well as control boxes 

which functions as sediment traps. These measures are on top of other pre-existing measures such 

as existing drainage system (which are separated between storm-water collection and oil catcher 

collection), installation of a number of biopores (in Balikpapan Refinery), as well as conserving the 

available vegetated areas in and around the Refinery. 

Evaluation of existing impact (with existing control) 

Considering the nature of the impact, as well as the existing and/or proposed mitigation measures, it 

is believed that the change in natural drainage system would still be of negligible consequence 

although its likelihood may change from certain to likely. This is mainly due to the presence biopores 

which is intended to infiltrate and hold storm water longer on site. 

Proposed additional mitigation and control measures 

Further mitigation and control measure to reduce impacts include the followings: 

 Prepare earthwork plan to minimize surface run off; 

 Cover crops planting on open area that has not been constructed yet for facilities;  

 Minimizing the area with impermeable surface; 

 Install additional biopores; 

 Conserve vegetated areas (where feasible); and 

 Construct additional run-off retention features (where feasible). 

Residual impacts (with proposed additional mitigation) 

In order to further mitigate the expected impacts, some additional measures are proposed. These 

measures are mainly consisted of the construction of additional run-off retention features (where 

feasible) such as swales and infiltration trenches, to support the existing biopores. Following the 

implementation of additional mitigation and control measures it is expected that the slight increase in 

flow characteristics and peak discharge rate could be further mitigated and thus the probability of 
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these changes of occurring is further mitigated to occasional. Therefore, the risk rating would be 

considered as low. 

Inherent and residual impact ranking 

Based on the risk and impact assessment described earlier, the ranking of the inherent and residual 

impacts on natural drainage system due to the land clearing and construction of Tank, Processing 

Units and Support Facilities is summarized in the following. 

Impact 

Disturbance to natural drainage system due to land clearing and 

construction of tank, processing units and support facilities 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Negligible Negligible 

Likelihood Likely Occasional 

Risk ranking Moderate Low 

Lawe-Lawe Terminal Area – Onshore Pipeline Trenching 

Impact identification 

Onshore pipe trenching will be conducted for 7 km (Tanjung Jumlai to Lawe-Lawe Terminal) and 16 

km (Lawe-Lawe Terminal to Penajam). Along this 25 km planned pipe trenching, the line is expected 

to cross two drainage channel (either natural or man-made), as mentioned in the ANDAL document 

(2017). An improper pipe crossing at these sites could disrupt/damage the existing drainage channel. 

Impact evaluation 

As mentioned earlier, improper pipe crossing construction at drainage channel sites could 

disrupt/damage the existing drainage channel. Currently, there is no sufficient information regarding 

the size, type or nature of the existing drainage channel, and thus difficult to determine the 

consequences of disruption/damage to the channels. However, considering that any impacts on the 

drainage channel would most likely not be long term, in this assessment, the consequence would be 

considered to be moderate. With regard to the likelihood of this disruption, such event would be 

predicted as unlikely since the crossing have been identified and required measures could be 

planned. Therefore, all things considered, the overall risk would be regarded as moderate. 

Existing control 

In order to mitigate impact on existing drainage channel, the pipe trenching would be implemented 

with reference to the guidelines stated in the Decree of Minister of Mining and Energy No. 

300.K/38/M.PE/1997 which requires that pipes crossing a drainage channel/river be buried 2 m below 

the drainage channel/river. It is expected that this guideline would be reflected in the construction 

method implemented on site. 
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Evaluation of existing impact (with existing control) 

Considering the nature of the impact, as well as the existing and/or proposed mitigation measures, it 

is believed that the risk would still be of moderate consequence although its likelihood may change 

from unlikely to rare. Therefore, the overall risk would still be considered as moderate. 

Proposed additional mitigation and control measures 

Further mitigation and control measure to reduce impacts include the followings: 

 Procedure to troubleshoot in the event of actual disturbance. 

 Undertake good operational construction practices. 

 Design drainage pattern to flow surface run off to natural channel;  

 In accordance to Government regulation concerning river right of way;  

 Ensure natural drainage/creeks and existing storm water drainage surrounding the project site 

is not blocked. 

Residual impacts (with proposed additional mitigation)  

In order to further mitigate the expected impacts, some additional measures are proposed. These 

measures could be consisted of civil engineering troubleshoots procedure in order to quickly repair 

any damage inflicted upon the drainage channel. Following the implementation of additional mitigation 

and control measures it is expected that the risk could be further mitigated and thus its consequence 

could be considered as minor and its likelihood could still be considered as rare. Therefore, the risk 

rating would be considered as low. 

Inherent and residual impact ranking 

Based on the risk and impact assessment described earlier, the ranking of the inherent and residual 

impacts on natural drainage system due to onshore pipeline trenching is summarized in the following. 

Impact 

Disturbance to natural drainage system due to onshore pipeline 

trenching 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Moderate Minor 

Likelihood Rare Rare 

Risk ranking Moderate Low 

9.2.7.4 Operation Impact 

The activities in the operation phase has similar impact with construction phase.  
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9.2.8 Reduced Surface Water Quality 

9.2.8.1 Baseline Overview 

There is no information with regard to any existing surface water channel in and/or around the project 

site either at Balikpapan Refinery Area or the Lawe-Lawe Terminal. In Balikpapan Refinery Area, it is 

highly likely that surface run-off flows either towards man-made drainage channel or straight to the 

Balikpapan Bay. With this fact in mind, the relevant environmental receptor would be seawater at 

Balikpapan Bay which is discussed in another section. 

Information regarding surface water channel in and/or around Lawe-Lawe Terminal is also limited. 

However, from satellite image analysis it is observed that there is a natural drainage channel ± 2 km 

south of the Terminal. As such, it is assumed that surface water collected at Lawe-Lawe Terminal will 

somehow make its way to this channel and possibly affect its quality. 

9.2.8.2 Pre-construction Impact 

Impacts for surface water quality are not anticipated as the pre-construction activities are primarily 

permit application, project dissemination and limited site preparation. 

9.2.8.3 Construction Impact 

Balikpapan Refinery Area – Diversion of Yos Sudarso Road 

Impact identification 

The diversion of Yos Sudarso Road is consisted of widening of Bongas and Wonokromo Road from 6 

m to 10-12 m for 1.5 km, and widening of one side of A. Yani Road by 3.5 m for 575 m. These 

construction work could lead to an increase in Total Suspended Solid (TSS) concentration and other 

pollutants (from oil spill, paint or other chemicals) on the drainage system which will ultimately 

reaches water body. 

Impact evaluation 

Considering that the construction work is limited to a relatively short road segment and that its 

potential impacts are short term and reversible, the consequence of the disturbance is regarded as 

minor with a likely possibility of occurrence. 

Existing control 

The existing control to mitigate the impact is not covered in the AMDAL 2017. 

Evaluation of existing impact (with existing control) 

Since no existing mitigation controls are observed, the impact would remain as having minor 

consequence and a likely possibility of occurrence. 

Proposed additional mitigation and control measures 

Further mitigation and control measure to reduce impacts include the followings: 

 Commence earthworks after erosion and sediment are installed; 

 Routine clean up trapped sediment that are generated in the sediment trap and pond;  
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 Design the sediment pond to accommodate TSS generation during rainy season; and 

 Implement oil spill management plan. 

Residual impacts (with proposed additional mitigation) 

In order to mitigate the expected impacts, a construction management approach in the form of proper 

working procedure which minimizes spillover of excavation dirt or other contaminants into the natural 

drainage channel could be pursued. Following the implementation of mitigation and control measures 

it is expected that the risk could be further mitigated and thus its consequence could be considered as 

minor and its likelihood could still be considered as unlikely. Therefore, the risk rating would be 

considered as low. 

Inherent and residual impact ranking 

Based on the risk and impact assessment described earlier, the ranking of the inherent and residual 

impacts on surface water quality due to the diversion work for Yos Sudarso Road is summarized in 

the following. 

Impact 

Disturbance to surface water quality due to the diversion work for Yos 

Sudarso Road 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Likely Unlikely 

Risk ranking Moderate Low 

Lawe-Lawe Terminal Area – Land Clearing and Construction of Tank, Processing Units 
and Support Facilities 

Impact identification 

Land clearing and site construction will be conducted on an area of 1,131.84 ha in Lawe-Lawe 

Terminal. These land clearing and site construction will also involve land filling, cut and fill, 

compaction works, material loading and unloading, heavy equipment movement and operation and 

building construction. All these activities could lead to an increase in Total Suspended Solid (TSS) 

concentration and other pollutants (from oil spill, paint or other chemicals) released during 

construction activities. 

Impact evaluation 

As mentioned earlier, potential pollutants that may be released on the environment during this phase 

of construction include TSS, oil and other chemicals. Exposed dirt during construction phase could 

release more solids which will be washed away during run-off and end up in drainage channels and 

eventually to natural drainage channel. Meanwhile, oil spills from equipment/vehicles used during 

construction could also be washed away and released onto the natural drainage channel. Without a 

ny information on the quality of the freshwater in the natural drainage channel it is difficult to conduct 
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a detailed assessment on the impact. However, considering the relatively small project area in 

comparison with the catchment size which contributes to the channel, it is assumed that the 

disturbance will be little and short term and thus considered as minor. With regard to its likelihood, 

the disturbance would be regarded as occasional, which lead to an overall risk rating of moderate. 

Existing control 

In order to mitigate impact on natural drainage channel, a number of measures have been planned. 

These include the construction of drainage system around the construction site as well as control 

boxes which functions as sediment traps. It is hoped that through these controls, sediments washed 

away during rain events would be collected and prevented from polluting the natural drainage 

channel. 

Evaluation of existing impact (with existing control) 

Considering the nature of the impact, as well as the existing and/or proposed mitigation measures, it 

is believed that the disturbance in natural drainage system would still be of minor consequence 

although its likelihood may change from occasional to unlikely. This is true however only for the 

potential disturbance from increase of TSS, while impacts from chemicals have yet to be addressed.  

Proposed additional mitigation and control measures 

Further mitigation and control measure to reduce impacts include the followings: 

 Construct oil catcher features; 

 Implement construction management procedures; and 

 Implement oil spill management plan. 

Residual impacts (with proposed additional mitigation) 

In order to further mitigate the expected impacts, some additional measures are proposed. These 

measures are mainly consisted of the addition of oil catcher features which could prevent oil from 

entering the drainage. Another measure is a management approach in the form of maintenance, 

control and working procedure in the construction process as to minimize any spill of 

chemicals/contaminants. Following the implementation of additional mitigation and control measures it 

is expected that the disturbance could be further mitigated and thus the probability of these 

disturbance of occurring is further mitigated to rare. Therefore, the risk rating would be considered as 

low. 

Inherent and residual impact ranking 

Based on the risk and impact assessment described earlier, the ranking of the inherent and residual 

impacts on surface water quality due to land clearing and construction of Tank, Processing Units and 

Support Facilities is summarized in the following. 
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Impact 

Disturbance to surface water quality due to land clearing and 

construction of tank, processing units and support facilities 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional 

mitigation is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Unlikely Rare 

Risk ranking Low Low 

Lawe-Lawe Terminal Area – Onshore Pipeline Trenching 

Impact identification 

Onshore pipe trenching will be conducted for 7 km (Tanjung Jumlai to Lawe-Lawe Terminal) and 16 

km (Lawe-Lawe Terminal to Penajam). Along this 25 km planned pipe trenching, the line is expected 

to cross two drainage channel (either natural or man-made), as mentioned in the ANDAL document 

(2017). An improper pipe crossing construction process at and around these sites could disturb the 

channel through release of dirt materials. 

Impact evaluation 

Currently, there is no sufficient information regarding the size, type, nature or the water quality of the 

existing drainage channel, and thus difficult to determine the consequences of disturbance to the 

channels. However, considering that any impacts on the drainage channel would most likely not be 

long term, in this assessment, the consequence would be considered to be minor. With regard to the 

likelihood of this disruption, such event would be predicted as occasional since the crossing have 

been identified and required measures could be planned. Therefore, all things considered, the overall 

risk would be considered as moderate. 

Existing control 

The existing control to mitigate the impact is not covered in the AMDAL 2017. 

Evaluation of existing impact (with existing control) 

Since no existing mitigation controls are observed, the impact would remain as having minor 

consequence and an occasional possibility of occurrence. 

Proposed additional mitigation and control measures 

Further mitigation and control measure to reduce impacts include the followings: 

 Construct oil catcher features; 

 Implement construction management procedures;  

 Implement sludge oil management plan;  

 Implement oil spill management plan; and 
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 Undertake good operational construction practices. 

Residual impacts (with proposed additional mitigation) 

In order to mitigate the expected impacts, a construction management approach in the form of proper 

working procedure which minimizes spillover of excavation dirt into the natural drainage channel could 

be pursued. Following the implementation of mitigation and control measures it is expected that the 

risk could be further mitigated and thus its consequence could be considered as minor and its 

likelihood could still be considered as unlikely. Therefore, the risk rating would be considered as low. 

Inherent and residual impact ranking 

Based on the risk and impact assessment described earlier, the ranking of the inherent and residual 

impacts on surface water quality due to onshore pipeline trenching is summarized in the following. 

Impact 

Disturbance to surface water quality due to land clearing and 

construction of tank, processing units and support facilities 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional Unlikely 

Risk ranking Moderate Low 

9.2.8.4 Operation Impact 

Balikpapan Refinery and Lawe-Lawe Terminal – Solid and Wastewater Management 

Impact identification 

Effluent Water Treatment Plant (EWTP) operation will results in relatively clean treated water as well 

as sludge. From site visit it is observed that theses sludge are stockpiled at a certain period. If these 

stockpiled sludge are not well kept and maintained, run-off from these stockpile could end up polluting 

water body. 

Impact evaluation 

The stockpiled sludge may contain unwanted contaminants which could find its way to surrounding 

water body. However, since there is no sufficient information regarding the size of the stockpile area it 

is rather difficult to evaluate the magnitude of potential impact. Having said that, it can be considered 

appropriate to observe the consequence of the impact as minor since it is assumed that the run-off 

from would not be significant in volume compared with total run-off of the entire area. With regard to 

its likelihood, the disturbance would be regarded as occasional, which lead to an overall risk rating of 

moderate. 
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Existing control 

The following mitigations to reduce impact on surface water quality are implemented by Pertamina as 

mentioned in the AMDAL document 2017 that in line with the mitigation to reduce impacts from solid 

and waste water management: 

 Separated wastewater treatment for process wastewater, drainage, oil catcher and cooling 

water; 

 Effluent Water Treatment Plant (EWTP) application to treat process wastewater;  

 To develop new EWTP to accommodate additional processing units that will generate 

wastewater; and 

 Dissemination the method to manage hazardous and non-hazardous waste. 

Evaluation of existing impact (with existing control) 

Since no existing mitigation controls are observed, the impact would remain as having minor 

consequence and an occasional possibility of occurrence.  

Proposed additional mitigation and control measures 

Further mitigation and control measure to reduce impacts include the followings: 

 Construct oil catcher features; 

 Implement construction management procedures; 

 Implement sludge oil management plan; and 

 Implement oil spill management plan. 

Residual impacts (with proposed additional mitigation) 

In order to further mitigate the expected impacts, some additional measures are proposed. These 

measures are mainly consisted of the addition of drainage system around the stockpile area (if they 

are not yet available) which could collect the run-off water and redistribute the water to EWTP to be 

treated. Following the implementation of additional mitigation and control measures it is expected that 

the disturbance could be further mitigated and thus the probability of these disturbance of occurring is 

further mitigated to unlikely. Therefore, the risk rating would be considered as low. 

Inherent and residual impact ranking 

Based on the risk and impact assessment described earlier, the ranking of the inherent and residual 

impacts on surface water quality due to the solid and waste water management process is 

summarized in the following. 
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Impact 

Disturbance to surface water quality due to the solid and waste water 

management process 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional  Unlikely 

Risk ranking Low Low 

9.2.8.5 Post Operation Impact 

Lawe-Lawe Terminal Area – Decommissioning of Tank, Processing Units and Support 
Facilities 

Impact identification 

Decommissioning work at the end of operation phase will consist of demolition of infrastructure, 

material loading and unloading and heavy equipment movement and operation. All these activities 

could lead to an increase in Total Suspended Solid (TSS) concentration and other pollutants (from oil 

spill, paint or other chemicals) released during construction activities. 

Impact evaluation 

As mentioned earlier, potential pollutants that may be released on the environment during this phase 

of construction include TSS, oil and other chemicals. Construction debris could release more solids 

which will be washed away during run-off and end up in drainage channels and eventually to natural 

drainage channel. Meanwhile, oil spills from equipment/vehicles used during demolition together with 

any spills from the building material itself could also be washed away and released onto the natural 

drainage channel. Without any information on the quality of the freshwater in the natural drainage 

channel it is difficult to conduct a detailed assessment on the impact. However, considering the 

relatively small project area in comparison with the catchment size which contributes to the channel, it 

is assumed that the disturbance will be little and short term and thus considered as minor. With 

regard to its likelihood, the disturbance would be regarded as occasional, which lead to an overall 

risk rating of moderate. 

Existing control 

In order to mitigate impact on natural drainage channel, a number of measures have been planned. 

These include the construction of drainage system around the construction site as well as control 

boxes which functions as sediment traps. It is hoped that through these controls, sediments washed 

away during rain events would be collected and prevented from polluting the natural drainage 

channel. 

Evaluation of existing impact (with existing control) 

Considering the nature of the impact, as well as the existing and/or proposed mitigation measures, it 

is believed that the disturbance in natural drainage system would still be of minor consequence 
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although its likelihood may change from occasional to unlikely. This is true however only for the 

potential disturbance from increase of TSS, while impacts from chemicals have yet to be addressed.  

Proposed additional mitigation and control measures 

Further mitigation and control measure to reduce impacts include the followings: 

 Install oil catcher features/tool; 

 Implement construction management procedures;  

 Implement oil spill management plan; and 

 Implement sludge oil management plan. 

Residual impacts (with proposed additional mitigation) 

In order to further mitigate the expected impacts, some additional measures are proposed. These 

measures are mainly consisted of the addition of oil catcher features which could prevent oil from 

entering the drainage. Another measure is a management approach in the form of maintenance, 

control and working procedure in the demolition process as to minimize any spill of 

chemicals/contaminants. Following the implementation of additional mitigation and control measures it 

is expected that the disturbance could be further mitigated and thus the probability of these 

disturbance of occurring is further mitigated to rare. Therefore, the risk rating would be considered as 

low. 

Inherent and residual impact ranking 

Based on the risk and impact assessment described earlier, the ranking of the inherent and residual 

impacts on surface water quality due to the decommissioning of Tank, Processing Units and Support 

Facilities is summarized in the following. 

Impact 
Disturbance to surface water quality due to the decommissioning of 

tank, processing units and support facilities 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Unlikely Rare 

Risk ranking Low Low 

9.2.9 Reduced Groundwater Flow/Decreased Groundwater Table 

In addition to surface water and seawater source, the Pertamina RDMP RU V will use groundwater to 

supply water demand for the operation of Balikpapan Refinery and Lawe-Lawe Terminal facilities. 

This chapter of the report outlines the key potential of hydrogeological impacts likely to occur as a 

result of the proposed Pertamina RDMP Unit V development, including a consideration to mitigate 

potential impact of reduced groundwater flow /decreased groundwater table.  
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The proposed activities that may cause potential impact to the hydrogeology component include the 

followings: 

Construction Phase 

 Groundwater abstraction for two additional deep wells at Lawe-Lawe terminal; 

Operation Phase 

 Water use for the operation activities at Balikpapan refinery area; and 

 Water use for the operation activities at Lawe-Lawe terminal; 

9.2.9.1 Baseline Overview 

Balikpapan Refinery Area  

The aquifer in the Balikpapan refinery area was identified at the range of 60.85 – 64.65m (layer of 

sand and clay sand) and 118.79 – 124,24m depth (sand clay sand, clay with coal intercalation). The 

productive aquifer was found at the range of the depth between 100m to 300m. 

According to geoelectrical survey at Balikpapan refinery area in 2011, it is recommended that the 

maximum flow of wells should be 70 – 100m3/hour for the depth of approximately 200 – 250m. For the 

sustainability, the groundwater extraction should be 50 – 70% of the resulted maximum flow.   

For the area of influence, assuming the intake area of groundwater is originated in Balikpapan city 

itself, thus the evaporation and flow of water infiltrated into the Balikpapan formation up to 100m 

depth is about 17.5 million m3/year and for the depth of 100 – 300m is about 36 million m3/year. In 

addition, assuming that the groundwater recovery is 2/3, therefore the groundwater at the area of 

Balikpapan could be extracted around 35.7 million m3/year or 17 l/s/km2 for shallow and deep wells. 

It was reported that the water demand for the communities in Balikpapan city is supplied by Local 

Water Enterprise. 

The current capacity of total deep wells to supply water demand for the operation of Balikpapan 

refinery area is 186.32 m3/hour.  

Lawe-Lawe Terminal Area 

PT. Pertamina has conducted geo-electrical survey at Lawe-Lawe terminal area with 40 survey points 

of geo-electrical prediction in November 2011. There are 8 (eight) potential deep wells would be 

proposed for the raw water that will be treated to supply clean water for the operation of   utilities at 

Lawe-Lawe terminal. 

In general, the survey area is formed by sediment rocks from Kampung Baru formation (Tpkb) which 

consists of quartz sandstone with inserts clay, shale, silt and lignite, generally soft and easily crushed. 

The aquifer system at the survey area is the aquifer system with flow intergranular that consists of 

rocks at tertiary age. The permeability is characterized as moderate.   

Based on the geo-electrical survey conducted by PT. Budi Indah Abadi in 2011, it is recommended 

that the depth of well drilling shall be in the range of approximately 250 – 270m with maximum 
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capacity of 29.00 m3/hour each well.  The groundwater abstraction is suggested 50% -70% of the 

maximum capacity, i.e approximately 14.50 – 20.30 m3/hour. 

In terms of groundwater use, as described in the baseline section of AMDAL Centralized Crude 

Terminal Development year 2013, there are several shallow community wells surrounding the Lawe-

Lawe Terminal i.e. at Buluminung village (82.4%), Giri Mukti village (74.7%), Seloloang village (100%) 

and Sidorejo village (89.6%).  

Currently, the groundwater capacity for supplying the operation of tank and support facility is 11.75 

m3/hour.  At this stage, the RDMP V Pertamina will propose 2 (two) additional deep wells with total 

capacity of 40 m3/hour.  Therefore, the total capacity of deep wells will be up to 60 m3/hour (maximum 

capacity). 

9.2.9.2 Pre Construction Impact 

Impacts on the hydrogeology are not anticipated as the pre-construction activities are primarily permit 

application, project dissemination and limited site preparation.  

9.2.9.3 Construction Impact 

Lawe-Lawe Terminal – Groundwater Abstraction for Two Additional Deep Wells 

Impact identification  

The potential impacts on the community wells due to groundwater abstraction would be a decrease in 

well’s yield due to drawdown, therefore it may cause decreased groundwater table. The pumping 

testing during groundwater abstraction would potentially cause reduced groundwater flow and 

decreased groundwater table particularly to the shallow wells surrounding the study area. 

There is no sufficient information with regard to groundwater flow and groundwater table from the 

community wells at Lawe-Lawe area.  

Impact evaluation 

The total groundwater abstraction for the additional deep wells is totally 40 m3/hour (2 deep wells). 

Based on above-mentioned, the yield of each well is recommended 14.50 – 20.30 m3/hour from 

aquifer at depth between 250 – 270m.  Thus, the two production wells may be sufficient to provide 

ultimate operational demand of the Lawe-Lawe terminal without causing significant impacts. 

The groundwater abstraction may cause decreased groundwater table as a negative impact to the 

shallow wells of communities in area in Buluminung, Giri Mukti, and Saloloang villages adjacent to the 

project site. There is potential impact to the community wells, however this should be demonstrated 

by the monitoring on the groundwater table of the community wells surrounding the study area during 

existing operation of the Lawe-Lawe terminal.  

Existing control 

The existing control for the groundwater abstraction activity during construction phase is not covered 

in the RKL-RPL (AMDAL 2017). 

The existing mitigation is derived from UKL-UPL (2011) for groundwater abstraction previously at 

Balikpapan refinery area which can be applied for the groundwater abstraction at Lawe-Lawe terminal 
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area. The mitigation is to conduct observation on the groundwater quality and groundwater table 

during pumping test at some shallow wells surrounding production wells (UKL-UPL 2011). 

Evaluation of existing impact (with existing control) 

In terms of the negative impact to communities surrounding the project site, the impact is localized. 

The impact may occur during construction phase, then the impact duration is ‘short-term’. Therefore, 

the impact consequence is categorized as minor. The impact may occur in an infrequent event as 

Pertamina has applied groundwater in the existing operation. The likelihood of occurrence is classified 

as occasional.  Since impact consequence is ‘minor' and the occurrence likelihood is ‘occasional’, 

therefore the risk is categorized moderate. 

Proposed additional mitigation and control measures 

Further mitigation and control measure to reduce impacts include the followings: 

 Considering monitoring wells to control the groundwater table and flow surrounding 

Balikpapan refinery area; 

 Groundwater abstraction shall be within optimum yield based on pumping test result and the 

abstraction permit; and 

 Groundwater abstraction should be at the aquifer that will not disturb community wells (based 

on geo-electrical result and modeling result). 

Residual impacts (with proposed additional mitigation) 

When the proposed additional mitigation and control measures are implemented, the likelihood is 

expected to reduce from occasional to unlikely which may happen in a rare event.  However, the 

consequence of risk remains minor due to community wells influenced by the groundwater use for the 

operational of tanks and support facilities during construction phase. Therefore, the risk ranking is 

classified as low. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on hydrogeology 

due to the groundwater abstraction at Lawe-Lawe terminal during construction phase of the 

Pertamina RDMP RU V is presented in the following table. 
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Impact 
Reduced groundwater flow/decreased groundwater table due to 

groundwater abstraction at Lawe-Lawe Terminal 

 Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional Unlikely 

Risk ranking Moderate Low 

9.2.9.4 Operation Impact 

Groundwater Use for the Operation of Processing Units and Support Facilities at 
Balikpapan Refinery Area  

Impact identification  

The potential impacts due to continuous groundwater use for the operational of processing units and 

support facilities would include: 

 Potential impacts on community wells (reduced groundwater flow/decreased groundwater 

table); and 

 Potential seawater intrusion. 

Impact evaluation 

The existing use of groundwater as water source is 186.32 m3/hour and considered relatively large 

amount. This may cause decreased groundwater table as a negative impact to the communities’ 

shallow wells surrounding the Pertamina site. However, the groundwater use in Balikpapan city is very 

limited and the resettlement is far (>3 km) from the existing deep wells of Balikpapan refinery area. 

The water demand is supplied by Local Water Enterprise (PDAM) of Balikpapan city. Thus, the 

groundwater use would not cause significant impact to the community wells. 

In terms of duration, the impact will last during operation (±25 years) and this may cause potential 

seawater intrusion as Balikpapan refinery site is located adjacent to Balikpapan Bay. The seawater 

intrusion will also be accelerated by groundwater use for other activities surrounding the Pertamina 

site. 

The data on the groundwater quality in relate to the salinity parameter is lacking and is considered 

incomplete.  This parameter should be monitored in several monitoring wells.  Therefore, the impact 

cannot be classified. 

Existing control 

The potential impacts will be reduced through implementation of the following existing controls as 

mentioned in the UKL-UPL for groundwater abstraction at Lawe-Lawe terminal (2011) and AMDAL of 

the Development of CCT Lawe-Lawe (2013).and is assumed that the existing mitigation could be 

applied for the groundwater use at Balikpapan refinery area: 
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 Maintaining the intensity of groundwater use during business hour (8hours/day); 

 Reducing groundwater use particularly during dry season; 

 Applying flow meter units to control the groundwater flow; and 

 Revegetation at the vicinity of Balikpapan refinery area to allow rainwater infiltration 

 Water use efficiency e.g. recycling; 

 Keeping and maintaining buffer zone; 

 Planting at area that has not been used for facilities; and 

 Installing groundwater retention pond and biopores. 

Evaluation of existing impact (with existing control) 

Based on description as above, the receptor sensitivity is low. The impact may occur during operation 

phase (± 25 years).  Due to long term usage with large amount of groundwater (186.32 m3/hour), the 

impact consequence is categorized as minor. The impact may occur in an infrequent event as 

Pertamina has applied groundwater in the existing operation. The likelihood of occurrence is classified 

as occasional.  Since impact consequence is minor and the occurrence likelihood is occasional, 

therefore the risk is categorized moderate. 

Proposed additional mitigation and control measures 

Further mitigation and control measure to reduce impacts include the followings: 

 Considering monitoring wells to control the groundwater table and flow surrounding 

Balikpapan refinery area; 

 Groundwater abstraction shall be within optimum yield based on pumping test result and the 

abstraction permit; and 

 Groundwater abstraction at the aquifer that will not disturb community wells. 

Residual impacts (with proposed additional mitigation) 

When the proposed additional mitigation and control measures are implemented, the likelihood is 

expected to reduce from occasional to unlikely which may happen in a rare event.  However, the 

consequence of risk remains minor due to the amount of groundwater use. Since impact 

consequence is minor and the occurrence likelihood is unlikely, therefore the risk ranking is 

classified as low. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on reduced 

groundwater flow/decreased groundwater table due to groundwater use for the operation of 

processing units and support facility for the RDMP project - Pertamina RU V Balikpapan is presented 

in the following table. 
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Impact 

Reduced groundwater flow/decreased groundwater table due to 

groundwater use for the operation of processing unit and support 

facility at Balikpapan refinery area 

 Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional  Unlikely 

Risk ranking Moderate Low 

Groundwater Use for the Operation of Tank and Support Facilities at Lawe-Lawe 
Terminal Area  

Impact identification  

The potential impacts on the community wells due to groundwater use for the operation of tank and 

support facility would be a decrease in well’s yield due to drawdown, therefore it may cause 

decreased groundwater table.   

Impact evaluation 

The total capacity of groundwater use for the operation of tank and support facility is maximum 60 

m3/hour.  This may cause decreased groundwater table as a negative impact to the shallow wells of 

communities in area in Buluminung, Giri Mukti, and Saloloang villages adjacent to the project site.  

Existing control 

The potential impacts will be reduced through implementation of the following existing controls as 

mentioned in the UKL-UPL for groundwater abstraction at Lawe-Lawe terminal (2011) and AMDAL of 

the Development of CCT Lawe-Lawe (2013): 

 Maintaining the intensity of groundwater use during business hour (8 hours/day); 

 Reducing groundwater use particularly during dry season; 

 Applying flow meter units to control the groundwater flow; and 

 Revegetation at the vicinity of Lawe-Lawe terminal area to allow rainwater infiltration 

 Water use efficiency e.g. recycling; 

 Keeping and maintaining buffer zone; 

 Considering planting at area that has not been used for facilities; and 

 Considering groundwater retention pond and biopores. 
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Evaluation of existing impact (with existing control) 

Based on description as above, the receptor sensitivity is relatively high. The impact may occur during 

operation phase. With implementing the existing control, the impact consequence is classified as 

minor. The impact may occur in an infrequent event as Pertamina has applied groundwater in the 

existing operation. The likelihood of occurrence is classified as occasional.  Since impact 

consequence is minor and the occurrence likelihood is occasional, therefore the risk is categorized 

moderate. 

Proposed additional mitigation and control measures 

Further mitigation and control measure to reduce impacts include the followings: 

 Considering monitoring wells to control the groundwater table and flow surrounding Lawe-

Lawe terminal; 

 Groundwater abstraction shall be within optimum yield based on pumping test result and the 

abstraction permit; and 

 Groundwater abstraction at the aquifer that will not disturb community wells. 

Residual impacts (with proposed additional mitigation) 

When the proposed additional mitigation and control measures are implemented, the likelihood is 

expected to reduce from occasional to unlikely which may happen in a rare event.  However, the 

consequence of risk remains minor due to community wells influenced by the groundwater use for the 

operational of tanks and support facilities during operation phase. Therefore, the risk ranking is 

classified as low. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on reduced 

groundwater flow/decreased groundwater table due to groundwater use for the operation activity of 

tanks and support facilities for the RDMP project - Pertamina RU V Balikpapan is presented in the 

following table. 

Impact 
Reduced groundwater flow/decreased groundwater table due to 

groundwater use for the operation of tanks and support facility at Lawe-
Lawe area 

 Inherent impact 

(after implementing existing 
control) 

Residual impact 

(if proposed additional mitigation 
is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional  Unlikely 

Risk ranking High Moderate 

9.2.10 Reduced Groundwater Quality 

The proposed activity that may cause reduced groundwater quality is associated with waste 

management during operation phase. The reduced groundwater quality may occur through leaks or 
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seepage of the oil spill at the facilities in the project site that lead to oil and Hydrocarbon 

contamination.   

This impact assessment will be applied both for the Lawe-Lawe terminal and Balikpapan Refinery 

area during construction and operation phase since the impact is similar.  

9.2.10.1 Baseline Overview 

Balikpapan Refinery Area 

Based on the laboratory analysis results to the samples as presented in the sub chapter 4.9 

(Groundwater Quality), it is indicated that the parameter of most samples meets the groundwater 

standard in accordance with the Ministry of Health Regulation No. 416 year 1990. At Pump’s room 

Wain River, the parameters of turbidity and iron exceed the groundwater quality standard in 

accordance with the Ministry of Health Regulation as above-mentioned.  Whereas, at Plant area of 

BPP I, the parameters of odor, taste and KMnO4 do not meet the groundwater quality standard. 

Lawe-Lawe Terminal Area 

Based on the laboratory analysis results to the samples at Jabbal An-Nur at Perum Pertamina 

(Pertamina Housing) and OBM office, the groundwater quality meets the groundwater standard in 

accordance with the Ministry of Health Regulation No. 416 year 1990. 

9.2.10.2 Construction/Operation Impact 

Impact identification  

The construction and operation activities of the processing facilities at Lawe-Lawe terminal and 

Balikpapan refinery area will generate wastewater and solid waste including non-hazardous and 

hazardous waste.  The hazardous waste may cause contamination to groundwater quality if not 

treated or managed properly.  The potential activities include among others painting, operational of 

storage tank, solid waste and wastewater disposal. 

Impact evaluation 

The elevation of the storage footprint may cause potential harm to the groundwater quality in case 

any hydrocarbon spills or leakage particularly in the area of the new storage tanks at Gunung 

Sepuluh.  The tanks are located about 35m above seawater level. There is possibility surface run-off 

through the slope to the existing facilities and infrastructure underneath.  The illustration is presented 

in Figure 9.11 (Landscape of Gunung Sepuluh Area). The event can also occur in the Lawe-Lawe 

terminal area. 

Existing control 

The existing control is in line with the mitigation of impact due wastewater discharge during operation 

phase as follows: 

 Separated wastewater treatment for process wastewater, drainage, oil catcher and cooling 

water; 

 Effluent Water Treatment Plant (EWTP) application to treat process wastewater; and 
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 To develop new EWTP to accommodate additional processing units that will generate 

wastewater. 

Evaluation of existing impact (with existing control) 

The impact on the groundwater quality during construction and operation phase is relatively short-

term.  In addition, the Pertamina has had a procedure and management plan to manage hazardous 

waste.  Therefore, the risk consequence is categorized as minor.  The consequence is an infrequent 

event, then the likelihood is occasional. 

Proposed additional mitigation and control measures 

Further mitigation and control measure to reduce impacts include the followings: 

 Regular monitoring of groundwater quality in cases of hazardous waste on site storage and/or 

pre treatment and disposal; 

 Potential hydrocarbon contaminated wastewater should be treated in the Corrugated Plate 

Interceptor (CPI) to segregate Hydrocarbon, oil and grease; 

 Installing oil water separators and grease traps; 

 Prevention of surface run-off from process areas or potential sources. Secondment 

containment should be applied;  

 Provide appropriate secondary containment structures consist of berms, dikes, or walls; and 

 In accordance with Hazardous Management Plan.  

Residual risk (with proposed additional mitigation) 

With implementing the additional mitigation above mentioned the occurrence of impact is expected to 

be reduced from occasional to unlikely.  The impact consequence remains ‘minor’ due to localized 

impact may occur. Therefore, the ranking of residual impact is categorized as ‘low’. 

Inherent and residual impact ranking  

Based on the above description, the ranking of the inherent and residual impacts on groundwater 

quality due to the construction and operation activity of Tank and Support Facility (Lawe-Lawe 

Terminal) and Processing Unit and Support facility (Balikpapan Refinery Area) for the RDMP project - 

Pertamina RU V Balikpapan is presented in the following table. 

Impact Reduced on groundwater quality to operation activity 

 Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional Unlikely 

Risk ranking Moderate Low 
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9.2.11 Disturbance to Marine Conditions 

This sub-section discusses the risk and impact assessment on marine conditions generated from 

RDMP project of Pertamina RU V Balikpapan during construction, operation, and post-operation 

phases. Based on project description, there are eight main activities that are potentially generated 

change of marine conditions during the phases as mentioned below: 

 Construction phase 

o Jetty  construction upgrade; and  

o SPM construction and offshore pipeline trenching (Makassar strait and Balikpapan 

bay 

 Operation phase 

o Balikpapan refinery - Processing units and support facility construction; and  

o Lawe-Lawe terminal - Tank, support facility and onshore pipeline trenching (Tanjung 

Jumlai - Penajam) 

 Post-operation/Decommissioning phase 

o Refinery and support facility decommissioning;  

o Onshore pipeline decommissioning  (Tanjung Jumlai to Penajam); and 

o SPM and offshore pipeline decommissioning (Makassar Strait and Balikpapan Bay). 

9.2.11.1 Baseline Overview 

The water mass inside and outside the Balikpapan Bay is particularly generated by tidal forcing. 

When the sea level is high, the outflow of the bay is blocked by the inflow from the sea and this 

condition could push the water inside the bay to the river-mouth. Since the river body contains 

freshwater, the salinity within the river-mouth is lower than in the side of the bay that bordered with the 

Makassar Strait. Marine physical conditions in Balikpapan Bay can be explained with some 

parameters, namely: bathymetry, tides, sea waves, hydrodynamic condition, and sedimentation. 

These parameters play a key role to the potentially impacts on the construction, operation, and post-

operation/decommissioning phase.  

Based on the bathymetry contour, the topography of Tanjung Jumlai is steeper than the Balikpapan 

Bay. Also, the hydrodynamic condition shows that the circulation in the study area has semi-diurnal 

characteristic which is marked by the flow of the current into the river-mouth during the tide condition 

and the flow of the current escape the river-mouth during the neap condition, they are occur in twice 

of the day. Tides in this area is influenced by astronomical objects and local factors. Based on the 

data from PUSHIDROSAL, tides type on this study area is mixed semi diurnal dominant. 

9.2.11.2 Pre-construction Impact 

Impacts on the marine conditions are not anticipated as the pre-construction activities are primarily 

permit application, project dissemination and limited site preparation.  

9.2.11.2 Construction Impact 

Impact identification  

Several activities that have possibilities to cause disturbance on marine conditions are: 

 Construction works of the jetty construction upgrade with concrete piling and steel works; 
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 Installation of new SPM that handling the ultra-large crude tankers of up to 320,000 DWT. It 

will be constructed 15 km offshore from Tanjung Jumlai in Makassar Strait and it is located 5 

km further offshore from the existing one; 

 Onshore pipeline construction along 7 km length from Tanjung Jumlai to Lawe-Lawe terminal, 

and approximately 16 km length from this terminal to Penajam area. This onshore pipeline 

installation is conducted with trenching and welding system; 

 Offshore pipeline construction along 15 km length from the new SPM to Tanjung Jumlai area. 

Further, a new offshore pipeline of 4.5 km will be installed Penajam area to the Pertamina 

refinery in Balikpapan. This installation following the Ministry of Transportation regulation No. 

68 year 2011 that offshore pipeline is required to be buried 2 meters from the seabed if the 

seawater depth is in a range of 20 to 40 m, or 4 m below the seabed if the seawater depth is 

below 20 m; and 

 Hydrostatic tests that detecting potential leaks of the onshore and offshore pipeline systems. 

Seawater will be pumped into the pipeline and pressured for 24 hours. Approximately 7,000 to 

10,000 m3 will be used for the entire length of the pipeline systems. 

These activities may alter the hydrodynamic in the study area, such as: current pattern change 

caused by jetty upgrade and sea level declining caused by the seawater pumped into the pipeline.  

The potential impact can be identified from the description of the hydrodynamic model. The 

hydrodynamic in this study area is influenced by tides which is shown by the 2 scenarios: tide 

condition (Figure 9.12) and neap condition (Figure 9.13). On the first scenario, the sea currents enter 

the bay with the average velocity of 0.048 m/s. Meanwhile the second scenario shows the velocity in 

the neap condition is 0.057 m/s which flows from the river-mouth to the offshore area.  

Figure 9.11 Current pattern during near LWL period. 

 



 

ESIA 9-70 Pertamina RU V Balikpapan RDMP 

 
Figure 9.12 Current pattern during HWL period. 

 

This construction phase (jetty construction upgrade, SPM construction and offshore pipeline 

trenching, commissioning and hydrostatic testing for pipeline system) may cause impacts on physical 

conditions, mainly in the hydrodynamic (current and tides). Seawater currents might be changed in its 

velocity due to the activities on the river which then may reduce the run-off. Run-off contributes in 

increasing the current velocity during neap tide condition. These activities certainly disturb the stream 

flow and reduces the flushing system on the bay. In addition, the current pattern is also potentially 

changed by these activities. Meanwhile, the influences of the construction activities against tides are 

not strong and significant. Only sea level that may be changed and not the phase. 

Impact evaluation 

To assess impact magnitude from construction activities on marine conditions, several limitations and 

assumptions based on modeling result are implemented as mentioned below: 

 There are 2 scenarios in tidal circulation that the current flow enter the bay with the average 

velocity is 0.048 m/s when the tide condition and the current velocity in the neap condition is 

0.057 m/s, it flows from the river-mouth to the offshore. However, the current velocity can be 

categorized as weak flow; 

 Disturbance of physical condition from the construction activities is contributed from the jetty 

construction upgrade, SPM construction and offshore pipeline trenching, commissioning and 

hydrostatic testing for pipeline system. These activities may alter the current pattern, tides 

level and also tidal phase. However, this change from the activities can be neglected because 

the forces from this activity are considered as very small; and 

 There is run-off flow from the river that increasing the current velocity during neap condition. 

However, this model does not use the run-off value as input hence the circulation is only 

influenced by bathymetry and tides. 
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Thus, the consequence (magnitude) of the impact on the marine physical condition is categorized as 

negligible due to its localized and only a few living-nature occurring during the construction phase. 

The likelihood of this impact is categorized as occasional due to the consequences of the mentioned 

impact that may happen but only as infrequent event. Since Pertamina RU V Balikpapan will require 

its contractors and other third parties to implement a construction management plan that mitigates the 

impacts on the marine physical condition (particularly the change of current pattern and sea level) and 

also supervise its implementation, the risk ranking for this impact is categorized as low.   

Existing control 

Technology approach should be conducted to minimize the negative impact arising from the 

constructions activities. Currently there is no existing control yet to minimize the impacts on marine 

condition in this phase.  

Evaluation of existing impact (with existing control) 

Since there is no existing control for the possible impacts on marine conditions, the risk ranking 

remains low.   

9.2.11.3 Operation Impact 

Impact identification 

This operation phase may influence the marine condition, mainly in its hydrodynamic (current and 

tides). Several activities that have possibilities to cause disturbance on marine conditions are: 

 Operation of the refinery; 

 Terminal Lawe-Lawe operation transferred crude oil to the SPM and then to the offshore, 

using 10 km and 15 km pipelines in Makassar strait and subsequently, from Tanjung Jumlai to 

Lawe-Lawe terminals (for storage) using 7 km onshore pipeline (two lines); and  

 Crude oil transshipment in the offshore. 

The potential impact on the marine conditions due to the operation on the study area can be identified 

with few assumptions, such as the tidal current circulation inside and outside the bay. However, This 

impact from the activity of refinery and facilty operation may not change the marine condition on the 

hydrodynamic, because these operation activities do not have forces to drive or alter it.  

Impact evaluation 

The oil spill and water ballast pollution resulted from the refinery operation, Lawe-Lawe terminals, and 

crude oil transshipment, which is considered as disturbance of marine condition, due to the operation 

activities may not disturb the marine condition on the hydrodynamic. Based on the circulation or 

current pattern from the modelling result in the study area, there are few assumptions that can be 

used: 

 There are 2 scenarios in tidal circulation that the current flow enter the bay with the average 

velocity is 0.048 m/s when the tide condition and the current velocity in the neap condition is 

0.057 m/s, it flows from the river-mouth to the offshore. However, the current velocity can be 

categorized as weak flow. 
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 Oil spill and water ballast from the refinery, Lawe-Lawe terminals are considered as small 

influences because the forces are not able to drive or change the hydrodynamic condition. 

Therefore the hydrodynamic remains unchanged even if the operation activities are 

conducted 

Thus, from the assumptions above, the consequence (magnitude) of the impact on the marine 

condition is categorized as negligible due to its localized and only a few living-nature occurring during 

the operation phase. The likelihood of this impact is categorized as rare due to the consequences of 

the mentioned impact that is rare for similar project or operation, but may be conceivable. Since 

Pertamina RU V Balikpapan will require its contractors and other third parties to implement a 

construction management plan that mitigates the impacts on the marine physical condition 

(particularly the change of current pattern and sea level) and also supervise its implementation, the 

risk ranking for this impact is categorized as low.   

Existing control 

Technology approach should be conducted to minimize the negative impact arising from the 

constructions activities. Currently there is no existing control yet to minimize the impacts on marine 

condition in this phase.  

Evaluation of existing impact (with existing control) 

Since there is no existing control for the possible impacts on marine conditions, the risk ranking 

remains low. 

9.2.11.4 Post Operation Impact 

Impact identification  

This post operation phase may influence the marine condition, mainly in its hydrodynamic (current 

and tides). Several activities that have possibilities to cause disturbance on marine conditions are: 

 Refinery and support facility decommissioning 

 Onshore pipeline decommissioning (Tanjung Jumlai to Penajam area) 

 SPM and offshore pipeline decommissioning (Makassar strait and Balikpapan bay) 

These activities may contribute the hydrodynamic change in the study area, such as changing the 

pattern and velocity of current. 

Impact evaluation 

To assess impact magnitude from post operation activities on marine conditions, several limitations 

and assumptions based on modeling result are implemented as mentioned below: 

 There are 2 scenarios in tidal circulation that the current flow enter the bay with the average 

velocity is 0.048 m/s when the tide condition and the current velocity in the neap condition is 

0.057 m/s, it flows from the river-mouth to the offshore. However, the current velocity can be 

categorized as weak flow; 
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 Disturbance of physical condition from the construction activities are contributed from the 

refinery and support facility decommissioning; onshore pipeline decommissioning; and SPM 

and offshore pipeline decommissioning. These activities may alter the pattern and velocity of 

current. However, this change from the activities can be neglected because the forces from 

this activity are considered as very small; and 

 There is run-off flow from the river that increasing the current velocity during neap condition. 

However, this model does not use the run-off value as input hence the circulation is only 

influenced by bathymetry and tides. 

Thus, from the assumptions above, the consequence (magnitude) of the impact on the marine 

condition is categorized as negligible due to its localized and only a few living-nature occurring during 

the construction phase. The likelihood of this impact is categorized as occasional due to the 

consequences of the mentioned impact that could happen, but not frequently. Since Pertamina RU V 

Balikpapan will require its contractors and other third parties to implement a construction management 

plan that mitigates the impacts on the marine condition (particularly the change of pattern and velocity 

of current) and also supervise its implementation, the risk ranking for this impact is categorized as 

low.   

Existing control 

Technology approach should be conducted to minimize the negative impact arising from the 

constructions activities. Currently there is no existing control yet to minimize the impacts on marine 

condition in this phase.  

Evaluation of existing impact (with existing control) 

Since there is no existing control for the possible impacts on marine conditions, the risk ranking 

remains low. 

9.2.12 Reduced Seawater Quality 

This sub-section discusses the risk and impact assessment on sediment quality generated from 

RDMP project of Pertamina RU V Balikpapan during construction, operation, and post-operation 

phases. Based on project description, there are eight main activities that are potentially generated 

seawater pollution during the phases as mentioned below: 

 Construction phase 

o Jetty  construction  upgrade; and  

o SPM construction and offshore pipeline trenching (Makassar strait and Balikpapan 

bay. 

 Operation phase 

o Balikpapan refinery - Processing units and support facility construction; and  

o Lawe-Lawe terminal - Tank, support facility and onshore pipeline trenching (Tanjung 

Jumlai - Penajam). 

 Post-operation/Decommissioning phase 

o Refinery and support facility decommissioning;  

o Onshore pipeline decommissioning  (Tanjung Jumlai to Penajam); and 

SPM and offshore pipeline decommissioning (Makassar Strait and Balikpapan Bay). 
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9.2.12.1 Baseline Overview 

Seawater quality is also affected by marine physical conditions. Based on the measurement, the 

seawater quality value in the study area is within the range of the requirements of standard from the 

Ministerial Decree of the Ministry Enviroment and Forestry No. 51 year 2004. The result from the 

laboratory analysis and model calculation found that the activities of Pertamina RU Balikpapan may 

have the following potential impacts: 

1. Addition or removal of the organic and inorganic material caused by deposition and re-

suspension; and 

2. Changes of the seawater quality caused by oil spill and water ballast pollution. 

Analysis result from the laboratory reports that the heavy metals is within the range of the 

requirements in every sampling location, except Zn value surpassing the requirements (0.05 mg/l) in 

CWI (0.61 mg/l), Kampung Baru (0.21 mg/l), Jetty 3-4 (0.22 mg/l), and Gudang B3 (0.19 mg/l). Then, 

organic contaminants measured, such as: PAH, PCB, and DDT are below the requirements (0.01 

mg/l). 

Whilst, during these activities, there is change of the seawater quality. However, the change of 

seawater quality in the study area is an uncertainty event that could be occurred on the activities, 

such as: pipeline leaks when hydrostatic tests are conducted or massive dredging and excavation to 

increasing re-suspension from the bottom. 

9.2.12.2 Pre-construction Impact 

Impacts on the seawater quality are not anticipated as the pre-construction activities are primarily 

permit application, project dissemination and limited site preparation.  

9.12.3.2 Construction Impact 

Impact identification  

Several activities that have possibilities to cause disturbance on seawater quality are: 

 Construction works of the jetty construction upgrade with concrete piling and steel works; 

 Installation of new SPM that handling the ultra-large crude tankers of up to 320,000 DWT. It 

will be constructed 15 km offshore from Tanjung Jumlai in Makassar Strait and it is located 5 

km further offshore from the existing one; 

 Onshore pipeline construction along 7 km length from Tanjung Jumlai to Lawe-Lawe terminal, 

and approximately 16 km length from this terminal to Penajam area. This onshore pipeline 

installation is conducted with trenching and welding system; 

 Offshore pipeline construction along 15 km length from the new SPM to Tanjung Jumlai area. 

Further, a new offshore pipeline of 4.5 km will be installed Penajam area to the Pertamina 

refinery in Balikpapan. This installation following the Ministry of Transportation regulation No. 

68 year 2011 that offshore pipeline is required to be buried 2 meters from the seabed if the 

seawater depth is in a range of 20 to 40 m, or 4 m below the seabed if the seawater depth is 

below 20 m; and 
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 Hydrostatic tests that detecting potential leaks of the onshore and offshore pipeline systems. 

Seawater will be pumped into the pipeline and pressured for 24 hours. Approximately 7,000 to 

10,000 m3 will be used for the entire length of the pipeline systems. 

These activities may alter the seawater quality in the study area, such as: additional and removal of 

the material because of the re-suspension from trenching activity during constructing onshore and 

offshore pipeline and material deposition to the bottom when burying the pipeline. In addition, 

potential impact from the hydrostatic tests may be happened, e.g. pipeline leaks caused by over high 

pressure. The potential impact can be identified from the description of the seawater quality analyzed 

from the laboratory. The seawater quality is detected under the range of the seawater quality standard 

of the Ministry of Environment Regulation (Ministerial decree of the Ministry of Environment and 

Forestry No. 51 year 2004) about the quality standard of the seawater.  

Impact evaluation 

To assess impact magnitude from construction activities on seawater quality, several limitations and 

assumptions based on the laboratory analysis and modeling result are implemented as mentioned 

below: 

 There are 2 scenarios in tidal circulation that the current flow enter the bay with the average 

velocity is 0.048 m/s when the tide condition and the current velocity in the neap condition is 

0.057 m/s, it flows from the river-mouth to the offshore. However, the current velocity can be 

categorized as weak flow. 

 The result of laboratory analysis shows the material contaminant still below the requirements. 

 Disturbance of seawater quality condition from the construction activities are contributed from 

the jetty construction upgrade, SPM construction and offshore pipeline trenching, 

commissioning and hydrostatic testing for pipeline system. These activities may change the 

seawater quality caused by re-suspension and deposition of sediment. This is caused by 

sediment excavation and accumulation. 

 There is run-off from the river that add the material on the seawater quality. 

Therefore, the model result and analysis of laboratory that was described earlier, the consequence 

(magnitude) of the impact on the seawater quality is categorized as negligible due to its localized and 

only a few living-nature occurring during the construction phase. The likelihood of this impact is 

categorized as likely due to the consequence of the mentioned impact that could happen from the 

construction works. But since Pertamina RU V Balikpapan will require its contractors and other third 

parties to implement a management plan that mitigate impacts on the seawater quality (particularly 

the increment of the contaminant material in the water) and also supervise its implementation, the risk 

ranking for this impact is categorized as moderate.   

Existing control 

Technological approach is conducted to minimize the negative impact arising from the construction 

phase activities. To anticipate and reduce the potential impacts of seawater quality, it has been 

conducted offshore pipeline installation 2 meters under seabed with special dredging tools (cutting 

and suction) along pipeline route. The control is conducted with testing the water sampling in the 

laboratory once during construction phase. 
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Evaluation of existing impact (with existing control) 

Sediment re-suspension as the result of the construction activities will transport the heavy metals or 

other contaminant materials from the sea bottom to the water column that may alter the seawater 

quality to be negative. Hence, if the suggested control is applied, these contaminant materials could 

be prevented from entering the water system and further handling/treatment can be implemented. 

However, the risk and impact of seawater quality may remain because the activities of the 

construction and run-off from the river certainly add the contaminant material to the water.  

Proposed additional mitigation and control measures 

Based on the evaluation, minimization of the risks is needed to avoid the impacts on seawater quality 

condition to a greater possible extent. It is recommended that the location and the timing of SPM and 

subsea pipelines should be carefully planned. For example, due to the calm-circulation the increment 

of the contaminant materials happen when the tide is reaching the highest or lowest water level and 

causes a weak flushing system. As a result, the quality of seawater might be dangerous in the 

nearshore area when the tide is rising due to its toxicity. Also, the hydrostatic tests activity should be 

conducted with few steps to preventing pipeline leaks. Based on the EHS Guidelines for the 

Petroleum Refining, there are few treatments: 

 Use the same water for multiple tests; 

 Reduce the need for corrosion inhibitors and other chemicals by minimizing the time that test 

water remains in the equipment or pipeline; and 

 If chemical use is necessary, select effective chemicals with the lowest toxicity, bioavailability, 

and bioaccumulation potential, and with the highest biodegradability. 

To reduce potential impacts of dispersion of suspended solids from re-suspension, organic and 

inorganic materials can be used clarifiers to treatment the water contained extreme concentration of 

sediment. In addition, control measures need to be conducted because the seawater quality should 

be monitored. This control can be conducted with water sampling during construction works and 

analyzing in the laboratory. 

Residual impacts (with proposed additional mitigation)  

It is expected that the likelihood of the impact on disturbance to the seawater quality from the 

implementation of this activities is categorized as unlikely and the consequence remains negligible 

because the amount of material additional is decreased. Thus, the ranking of the residual impact is 

low. 

Inherent and residual impact ranking 

Based on the description above, the ranking of the inherent and residual impacts on seawater quality 

due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is presented in 

the following. 
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Impact 
Disturbance to seawater quality due to construction activities of the SPM 

and offshore pipeline 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Negligible Negligible 

Likelihood Likely Unlikely 

Impact ranking Moderate Low 

9.12.3.4 Operation Impact 

Impact identification 

This operation phase may influence the marine condition, the mainly impact is certainly hydrodynamic 

(current and tides). Several activities that have possibilities to cause disturbance on seawater quality 

are: 

 Operation of the refinery 

 Terminal Lawe-Lawe operation transferred crude oil to the SPM and then to the offshore, 

using 10 km and 15 km pipelines in Makassar strait and subsequently, from Tanjung Jumlai to 

Lawe-Lawe terminals (for storage) using 7 km onshore pipeline (two lines)  

 Crude oil transshipment in the offshore 

 

These activities certainly influence the seawater quality in the study area with oil spill and water 

ballast from the refinery or ships.  

Impact evaluation 

The oil spill and water ballast pollution resulted from the refinery operation, Lawe-Lawe terminals, and 

crude oil transshipment, which is considered as disturbance of seawater quality, due to the operation 

activities certainly disturb the seawater quality in the onshore and offshore. Based on the circulation 

or current pattern from the modelling result in the study area, there are few assumptions that can be 

used: 

 There are 2 scenarios in tidal circulation that the current flow enter the bay with the average 

velocity is 0.048 m/s when the tide condition and the current velocity in the neap condition is 

0.057 m/s, it flows from the river-mouth to the offshore. However, the current velocity can be 

categorized as weak flow. Therefore, the accumulation of material may localized. 

 Oil spill and water ballast from the refinery, Lawe-Lawe terminals is considered as an 

important influence to changing seawater quality because there is an addition of contaminant 

material contained the oil spill and water ballast. In addition, the run-off will contribute the 

material in the water system. 

Therefore, from the assumptions of this hydrodynamic model result and operation activities, the 

consequence (magnitude) of the impact on the marine condition is categorized as minor due to its 

localized and only a short-term impact during the operation phase. The likelihood of this impact is 
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categorized as likely due to the consequences of the mentioned impact that could happen. Since 

Pertamina RU V Balikpapan will require its contractors and other third parties to implement a 

construction management plan that mitigates the impacts on the seawater quality condition and also 

supervise its implementation, the risk ranking for this impact is categorized as moderate.   

Existing control 

Technological approach is conducted to minimize the negative impact arising from the construction 

phase activities. To anticipate and reduce the potential impacts of seawater quality, it has been 

conducted offshore pipeline installation 2 meters under seabed with special dredging tools (cutting 

and suction) along pipeline route. The control is conducted with testing the water sampling in the 

laboratory once during construction phase. 

Evaluation of existing impact (with existing control) 

Based on the impact evaluation and its existing control that was described earlier, the consequence 

(magnitude) of the impact on the seawater quality is categorized as minor due to its localized and 

short-term period during the operation phase. The likelihood of this impact is categorized as likely 

due to the consequence of the mentioned impact and it may happen due to the operation works, but 

because Pertamina RU V Balikpapan will implement an operation management plan that mitigate 

impacts on the seawater quality (particularly the increment of the contaminant, inorganic, and organic 

materials in the water) and supervise its implementation, the risk ranking for this impact remains as 

moderate.    

Proposed additional mitigation and control measures 

Based on the evaluation, minimization of the risks is needed to avoid the impacts on seawater quality 

condition to a greater possible extent. It is recommended that the location and timing of transshipment 

and water ballast should be carefully planned. For example, due to the calm-circulation the increment 

of the contaminant materials happen when the tide is reaching the highest or lowest water level and 

causes a weak flushing system. As a result, the quality of seawater might be dangerous in the 

onshore area when the tide is rising due to its toxicity. Then, these activities of this operation phase 

should be conducted with few treatments to reducing negative impact of the seawater quality. Based 

on the EHS Guidelines for the Petroleum Refining, there are few treatments: 

 Grease traps, oil skimmers, Coalescing Plate Separators (CPS), Dissolved Air Flotation 

(DAF) or oil water separators for separation of oils and floatable solids; 

 Filtration for separation of filterable solids; 

 Flow and load equalization; 

 Sedimentation for suspended solids reduction using clarifiers; 

 Biological treatment—typically aerobic treatment—for the reduction of soluble organic matter, 

measured as Biological Oxygen Demand (BOD); 

 Chemical or biological nutrient removal for reduction of nitrogen and phosphorus; 

 Chlorination of wastewater when disinfection is required; and 

 Dewatering and disposal of residuals in designated hazardous waste landfills. 



 

ESIA 9-79 Pertamina RU V Balikpapan RDMP 

In additional, control measures need to be conducted because the seawater quality should be 

monitored. This control can be conducted with water sampling during construction works and 

analyzing in the laboratory. 

Residual impacts (with proposed additional mitigation)  

It is expected that the likelihood of the impact on disturbance to the seawater quality from the 

implementation of this activities is categorized as occasional. The risk consequence is reduced to 

negligible because the amount of disturbance is little and localized effect on the water. Thus, the 

ranking of the residual impact still low. 

Inherent and residual impact ranking 

Based on the description above, the ranking of the inherent and residual impacts on seawater quality 

due to the operation activities of the RDMP project for Pertamina RU V Balikpapan is presented in the 

following. 

Impact Disturbance to seawater quality due to operation activities 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional 

mitigation is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Negligible 

Likelihood Likely Occasional 

Impact ranking Moderate Low 

9.12.3.5 Post Operation Impact 

Impact identification  

This post operation phase may influence the seawater quality, the mainly impact is certainly 

hydrodynamic (current and tides). Several activities that have possibilities to cause disturbance on 

seawater quality are: 

 Refinery and support facility decommissioning 

 Onshore pipeline decommissioning (Tanjung Jumlai to Penijam area) 

 SPM and offshore pipeline decommissioning (Makassar srait and Balikpapan bay) 

These activities may alter the seawater quality in the study area, such as: additional and removal of 

the material because re-suspension from the trenching activity when onshore and offshore pipeline, 

also the SPM decommissioning. 

Impact evaluation 

To assess impact magnitude from construction activities on seawater quality, several limitations and 

assumptions based on the laboratory analysis and modeling result are implemented as mentioned 

below: 



 

ESIA 9-80 Pertamina RU V Balikpapan RDMP 

 There are 2 scenarios in tidal circulation that the current flow enter the bay with the average 

velocity is 0.048 m/s when the tide condition and the current velocity in the neap condition is 

0.057 m/s, it flows from the river-mouth to the offshore. However, the current velocity can be 

categorized as weak flow. 

 Most of disturbance of seawater quality condition from the post operation activities are 

contributed from the onshore pipeline, offshore pipeline and SPM decommissioning. These 

activities may change the seawater quality caused by resuspension of sediment. This is 

caused by sediment excavation and dredging. 

 There is run-off from the river that add the material on the seawater quality. 

Therefore, the model result and analysis of laboratory that was described earlier, the consequence 

(magnitude) of the impact on the seawater quality is categorized as negligible due to its localized and 

only a few living-nature occurring during the construction phase. The likelihood of this impact is 

categorized as likely due to the consequence of the mentioned impact that could happen from the 

construction works. But since Pertamina RU V Balikpapan will require its contractors and other third 

parties to implement a management plan that mitigate impacts on the seawater quality (particularly 

the increment of the contaminant material in the water) and also supervise its implementation, the risk 

ranking for this impact is categorized as moderate.   

Existing control 

Technological approach is conducted to minimize the negative impact arising from the construction 

phase activities. To anticipate and reduce the potential impacts of seawater quality, it has been 

conducted offshore pipeline installation 2 meters under seabed with special dredging tools (cutting 

and suction) along pipeline route. The control is conducted with testing the water sampling in the 

laboratory once during construction phase. 

Evaluation of existing impact (with existing control) 

Sediment re-suspension as the result of the post operation activities will transport the heavy metals or 

other contaminant materials from the sea bottom to the water column that may alter the seawater 

quality to be negative. Hence, if the suggested control is applied, these contaminant materials could 

be prevented from entering the water system and further handling/treatment can be implemented. 

However, the risk and impact of seawater quality may remain because the activities of the 

decommissioning and run-off from the river certainly add the contaminant material to the water.  

Proposed additional mitigation and control measures 

Based on the evaluation, minimization of the risks is needed to avoid the impacts on seawater quality 

condition to a greater possible extent. It is recommended that the location and the timing of SPM and 

subsea pipelines decommissioning should be carefully planned. For example, due to the calm-

circulation the increment of the contaminant materials happen when the tide is reaching the highest or 

lowest water level and causes a weak flushing system. As a result, the quality of seawater might be 

dangerous in the near shore area when the tide is rising due to its toxicity. Based on the EHS 

Guidelines, there are few treatments for minimizing the re-suspension of sediment from the impact of 

this post operation activities: 
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 Excavation and dredging methods should be selected to minimize suspension of sediments, 

increase the accuracy of the activity, and maintain the density of the dredge material, 

especially if the dredge material includes contaminated areas. There are several dredging 

methods which are commonly used depending on the depth of the sediments and 

environmental concerns such as the need to minimize sediment suspension and increase 

dredging accuracy. 

 Use techniques (e.g. silt curtains), to minimize adverse impacts on aquatic life from the re-

suspension of sediments; 

 Inspection and monitoring of dredging activities should be conducted to evaluate the 

effectiveness of impact prevention strategies, and re-adjusted where necessary. 

To reduce potential impacts of dispersion of suspended solids from re-suspension, organic and 

inorganic materials can be used clarifiers to treatment the water contained extreme concentration of 

sediment. In additional, control measures need to be conducted because the seawater quality should 

be monitored. This control can be conducted with water sampling during decommissioning works and 

analyzing in the laboratory. 

Residual impacts (with proposed additional mitigation)  

It is expected that the likelihood of the impact on disturbance to the seawater quality from the 

implementation of this activities is categorized as occasional and the consequence remains 

negligible because the amount of material additional is decreased. Thus, the ranking of the residual 

impact is low. 

Inherent and residual impact ranking 

Based on the description above, the ranking of the inherent and residual impacts on seawater quality 

due to the post-operation activity of the RDMP project for Pertamina RU V Balikpapan is presented in 

the following 

Impact 
Disturbance to seawater quality due to post-operation activities of the 

SPM and offshore pipeline 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Negligible Negligible 

Likelihood Likely  Occasional 

Impact ranking Moderate Low 

9.2.13 Disturbance to Sediment Conditions 

This sub-section discusses the risk and impact assessment on sediment conditions generated from 

RDMP project of Pertamina RU V Balikpapan during construction, operation, and post-operation 

phases. Based on project description, there are eight main activities that are potentially generated 

sedimentation during the phases as mentioned below: 
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 Construction phase 

o Jetty  construction  upgrade  

o SPM construction and offshore pipeline trenching (Makassar strait and Balikpapan 

bay 

 Operation phase 

o Balikpapan refinery - Processing units and support facility construction  

o Lawe-Lawe terminal - Tank, support facility and onshore pipeline trenching (Tanjung 

Jumlai - Penajam) 

 Post-operation/Decommissioning phase 

o Refinery and support facility decommissioning  

o Onshore pipeline decommissioning  (Tanjung Jumlai to Penajam) 

o SPM and offshore pipeline decommissioning (Makassar strait and Balikpapan bay) 

9.2.13.1  Baseline Overview 

Coastal sediment transport is a sediment movement in the coastal area that caused by the wave and 

sea current which determine a sedimentation or erosion in the coastal area. Sediment transport can 

be distinct into two types: sediment transport towards and leaves the coastal area (onshore-offshore 

transport) with perpendicular direction and along transport of the coast (long shore transport).  

Project activities certainly cause the sediment condition, e.g. dredging or excavation activity when 

onshore-offshore pipeline installation result the high re-suspension in the bottom, additional of the 

contaminant material caused by refinery operation and Lawe-Lawe Terminal activities may increasing 

the deposition on the water, and decommissioning works also cause the re-suspension of the 

sediment. In addition, circulation in this bay influence the movement of sediment carried by current. 

Therefore, distribution of the sedimentation is different in every locations. These processes and 

activities also may alter the sediment quality in this study area because additional or removal process 

certainly change the component of the sediment material.  

9.2.13.2 Pre-construction Impact 

Impacts on the sediment quality are not anticipated as the pre-construction activities are primarily 

permit application, project dissemination and limited site preparation.  

9.2.13.3 Construction Impact 

Impact identification  

Several activities on the construction phase that may potentially change sediment quality are: 

 The construction works of the upgrade of jetty No.6, and  

 The installation of the new SPM and pipeline trenching (open trenching and post trenching 

method).  

The potential impact can be identified from the description of the sedimentation model for underwater 

constructing pipeline activity. The sedimentation model result on the construction phase has two 

scenarios: sedimentation on tide condition (Figure 9.13) and sedimentation on neap condition 

(Figure 9.14). On the first scenario, the sedimentation seems to increase as the result of the 
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construction of the pipeline’s trenching. Meanwhile the second scenario shows different value of 

sedimentation and indicates an increment that was impacted from construction activity. 

Figure 9.13 Sediment Distribution during Offshore Pipeline Installation at High 
Water Level Condition. 

 

 

Figure 9.14 Sediment Distribution during Offshore Pipeline Installation at Low Water 
Level Condition 

 

 

The impacts on sediment condition is shown by the change of sedimentation and it is extended by the 

construction activities based on the model calculation. The calculation is using few assumptions, such 

as: hydrodynamic effect, tides, and density of the sediment. These assumptions then resolute the 
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sedimentation value but it may also calculate other factors such as solubility that can affect the 

settling rate of the sediment. High solubility might causing the deposition to become faster and vice 

versa.  

Impact evaluation 

Based on the modeling result, the value of sedimentation is 0.0420 mg/l and it is increasing up to 

0.0430 mg/l after the pipeline construction. On this scenario, the sedimentation in the coral reefs area 

is also detected to increase up to 0.0552 mg/l after the construction from 0.0540 mg/l. The second 

scenario shows as well the same result with different value of sedimentation. The sedimentation also 

changes due to the impact from the construction activity which is increasing up to 0.0160 mg/l from 

0.0120 mg/l from the earlier condition and is increasing up to 0.0320 mg/l from 0.0280 mg/l for the 

coral reef area.  

The sedimentation caused by construction activities may also change the sediment quality that is 

resulted from physical mechanism (e.g. addition and removal of organic materials from deposition and 

re-suspension). This assumption is based on the chemical compounds known to be present in the 

sediment and known to have the potential to cause adverse effects include: 

 Heavy metals, such as cadmium (Cd), mercury (Hg), lead (Pb), zinc (Zn), arsenic (As), 

copper (Cu), chrome (Cr), nickel (Ni) and 

 Organic contaminants, such as: 

o Polycyclic aromatic hydrocarbons (PAHs). 

o Polychlorinated biphenyls (PCB). 

o Dichlorodiphenyltrichloro-ethane (DDT) and its metabolites and derivatives. 

o Hexachlorobenzene (HCB). 

o Hexachloro-cyclohexane (HCH) and its isomers. 

o Chlordane (cis- and trans chlordane) 

o Tributyltin (TBT), Dibutyltin (DBT) and Monobutyltin (MBT)  

Considering the model and baseline sediment quality data (Table 9.8), the consequence (magnitude) 

of the impact on the marine physical condition is categorized as negligible since the increment of 

sedimentation on the construction activities is small (0.001 mg/l for the tides scenario and 0.004 mg/l 

for the neap scenario on the average sedimentation value). For the specific area such as coral reefs 

ecosystem, the change is also low, 0.0012 mg/l for the tides scenario and 0.004 mg/l for the neap 

scenario. The likelihood of this impact is categorized as certain due to the consequence of the 

mentioned impact that is expected from the construction work. Since Pertamina RU V Balikpapan will 

require its contractors and other third parties to implement a construction management plan that 

mitigates the impacts on the marine physical condition (particularly the increment of the sedimentation 

could increase the turbidity in the water) and also supervise its implementation, the risk ranking for 

this impact is categorized as moderate. 
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Table 9.8 Sediment quality. 

Inorganic 

  Location 

CWI RPAL DOCK 
Kampung 

Baru 
Jetty 4-5 Jetty 3-4 Jetty 1-2 

Gudang 

B3 
PPU 

Tanjung 

Jumlai 

Cadmium mg/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

Lead mg/L 0.04 0.04 0.04 0.07 0.04 0.04 0.06 0.04 0.04 < 0.03 

Mercury mg/L < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 < 0.0008 

Arsenic mg/L 0.045 0.062 0.03 0.054 0.043 0.057 0.033 0.112 0.041 0.03 

Chromium mg/L < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 

Copper mg/L < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 

Zinc mg/L 1.47 1.21 0.88 1.59 0.91 0.46 0.43 0.56 0.59 0.24 
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Existing control 

Technology approach should be conducted to minimize the negative impact arising from the 

constructions activities. Currently there is no existing control yet to minimize the impacts on sediment 

condition in this phase.  

Evaluation of existing impact (with existing control) 

Since there is no existing control for the possible impacts on sediment conditions, the risk ranking 

remains moderate. 

Proposed additional mitigation and control measures 

In order to mitigate the impact from construction that may pose a significant hazard to human health, 

particularly if the sediments are contaminated by historical deposition and accumulation of hazardous 

materials, the following recommendations shall be adopted: 

 The methods applied on the activities should be selected to minimize suspension of 

sediments, minimize destruction of benthic habitat and increase the accuracy of the 

operation. The methods should be depending on the depth of the sediments and 

environmental concerns such as the need to minimize sediment suspension; 

 Use techniques (e.g. silt curtains), to minimize adverse impacts on aquatic life from the re-

suspension of sediments; 

 Inspection and monitoring of the activities should be conducted to evaluate the effectiveness 

of impact prevention strategies, and re-adjusted where necessary; 

 Sedimentation for suspended solids reduction using clarifiers. This can be used to reduce 

potential impacts of dispersion of suspended solids, organic and inorganic materials. 

Residual impacts (with proposed additional mitigation)  

It is expected that the likelihood of the impact on disturbance to the seawater quality from the 

implementation of this activities is categorized as unlikely and the consequence remains negligible 

because the amount of material additional is decreased. Thus, the ranking of the residual impact is 

low. 

Inherent and residual impact ranking 

Based on the description above, the ranking of the inherent and residual impacts on sediment 

condition due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 



 

ESIA 9-87 Pertamina RU V Balikpapan RDMP 

Impact Disturbance to sediment conditions due to construction activities 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Negligible Negligible 

Likelihood Certain Unlikely 

Impact ranking Moderate Low 

9.2.13.4 Operation Impact 

Impact identification 

Several activities on the operation phase that may potentially change sediment quality are: 

 the shipping activity of tankers in the SPM areas, and 

 the shipping activity if there are vessels operated from Refinery Unit to offshore area and vice 

versa. 

The potential impact on the sediment conditions due to the operation on the study area can be 

identified with few assumptions, such as the tidal current circulation inside and outside the bay. If 

there is any waste disposal in the coastal area, it may flush the materials into the open ocean during 

the neap condition and vice versa. This impact from the activity of refinery and facilty operation may 

change the sediment quality and the deposition of sediment could become high. It may be resulted 

from the oil spill and water ballast pollution which are also resulted from the tankers and shipping 

activity. 

Impact evaluation 

The chemical compounds known to be present in the sediment and known to have the potential to 

cause adverse effects (see Construction Impact on Section 10.2.14) might not have a significant role 

towards sediment conditions during operation phase. However, even if the oil spill and water ballast 

pollution are considered as contaminants, the operation activity may not change the sediment 

conditions significantly in near shore and offshore. Based on the circulation or current pattern in the 

study area, the oil spill and water ballast pollution is expected to enter into bay system and reach the 

river-mouth when the tide is rising and they will be carried outside the bay system to the offshore area 

during neap tide condition. This impact occurred against physical condition may be localized and 

small, therefore it can be identified as negligible consequence of the risk. The risk on likelihood is 

occasional because any consequence may happen but not frequently. Considering this assumption, 

the risk ranking for this impact is categorized as low. 

Existing control 

Technology approach should be conducted to minimize the negative impact arising from the 

operations activities. Currently there is no existing control yet to minimize the impacts on sediment 

condition in this phase.  
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Evaluation of existing impact (with existing control) 

Since there is no existing control for the possible impacts on sediment conditions, the risk ranking 

remains low. 

9.2.13.5 Post Operation Impact 

Impact identification  

Several activities on the operation phase that may potentially change sediment quality are: 

 Refinery and support facility decommissioning 

 Onshore pipeline decommissioning (Tanjung Jumlai to Penijam area) 

 SPM and offshore pipeline decommissioning (Makassar Strait and Balikpapan Bay) 

The potential impact on the sediment conditions due to the post operation on the study area can be 

identified with few assumptions, such as the tidal current circulation inside and outside the bay. If 

there is any waste disposal in the coastal area, it may flush the materials into the open ocean during 

the neap condition and vice versa. This impact from the activity of onshore and offshore pipeline 

decommissioning may change the sediment quality from the resuspension. The resuspension is 

caused by dredging and burying activities. 

Impact evaluation 

Considering the model and baseline sediment quality data (see Construction Impact on Section 

10.2.14), the consequence (magnitude) of the impact on the marine physical condition is categorized 

as negligible since the increment of sedimentation on the post operation activities is small (0.001 

mg/l for the tides scenario and 0.004 mg/l for the neap scenario on the average sedimentation value). 

For the specific area such as coral reefs ecosystem, the change is also low, 0.0012 mg/l for the tides 

scenario and 0.004 mg/l for the neap scenario. The likelihood of this impact is categorized as certain 

due to the consequence of the mentioned impact that is expected from the decommissioning works. 

Since Pertamina RU V Balikpapan will require its contractors and other third parties to implement a 

construction management plan that mitigates the impacts on the marine physical condition 

(particularly the increment of the sedimentation could increase the turbidity in the water) and also 

supervise its implementation, the risk ranking for this impact is categorized as moderate. 

Existing control 

Technology approach should be conducted to minimize the negative impact arising from the 

constructions activities. Currently there is no existing control yet to minimize the impacts on sediment 

condition in this phase.  

Evaluation of existing impact (with existing control) 

Since there is no existing control for the possible impacts on sediment conditions, the risk ranking 

remains moderate. 
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Proposed additional mitigation and control measures 

In order to mitigate the impact from post operation activities that may pose a significant hazard to 

human health, particularly if the sediments are contaminated by historical deposition and 

accumulation of hazardous materials, the following recommendations shall be adopted: 

 The methods applied on the activities should be selected to minimize suspension of 

sediments, minimize destruction of benthic habitat and increase the accuracy of the 

operation. The methods should be depending on the depth of the sediments and 

environmental concerns such as the need to minimize sediment suspension; 

 Use techniques (e.g. silt curtains), to minimize adverse impacts on aquatic life from the re-

suspension of sediments; 

 Inspection and monitoring of the activities should be conducted to evaluate the effectiveness 

of impact prevention strategies, and re-adjusted where necessary; 

 Sedimentation for suspended solids reduction using clarifiers. This can be used to reduce 

potential impacts of dispersion of suspended solids, organic and inorganic materials. 

Residual impacts (with proposed additional mitigation)  

It is expected that the likelihood of the impact on disturbance to the seawater quality from the 

implementation of this activities is categorized as unlikely and the consequence remains negligible 

because the amount of material additional is decreased. Thus, the ranking of the residual impact is 

low. 

Inherent and residual impact ranking 

Based on the description above, the ranking of the inherent and residual impacts on sediment 

condition due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 

Impact Disturbance to sediment conditions due to construction activities 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Negligible Negligible 

Likelihood Certain Unlikely 

Impact ranking Moderate Low 

9.3 TERRESTRIAL AND FRESHWATER ECOLOGY IMPACTS   

Many developmental activities are likely to play a major role in the overall reduction of biodiversity, 

and proper planning at the project level can go a long way in limiting the loss, while still serving the 

needs of the people for which the project is started. Some development activities have direct impacts 

on biological systems. However, in many cases it is changes in the physical environment caused by 

development that often lead to secondary or high order changes in plants and animals. Proper 

planning at the project level can mitigate many of the potential effects and subsequently limit or 
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eliminate any potential losses, while maintaining project objectives. Our approach therefore, is to 

assess impacts on flora and fauna at the individual species level when appropriate to do so, but with a 

focus on the community level (e.g. impacts on biodiversity) consistent with IFC Performance  

Standard 6. 

9.3.1 Vegetation Loss 

9.3.1.1 Baseline Overview 

Balikpapan Refinery Area 

The terrestrial flora data assessed for this impact was collected in two ways: (1) review and 

compilation of data within the 2014 Ecopedition 2 documentation, and (2) supplementary field data 

collected by PTHI in 2016 in the implementation of this ESIA. 

Based on the 2014 Ecopedition 2 documentation, the flora or vegetation type within Balikpapan 

Refinery Area especially Gunung Sepuluh Barat is dominated by tree in Sapotaceae and Myrtaceae 

family: Palaquium quercifolium (Sapotaceae), Syzygium sp., and Tristanopsis whiteana. There are no 

primary forests within this areas, field observation recognized this area as secondary forest. A total of 

62 plant species were identified in the Gunung Sepuluh Barat, one species is identified by the IUCN 

Red List Data Base as Data Deficient (DD), five plant species are identified as Least Concern (LC), 

two plant species are identified as Vulnerable (VU), and one plant species is identified as Critically 

Endangered (CR). Only one plant species is identified as an endemic and/or species with limited 

distribution in Kalimantan. 

Lawe-Lawe Terminal Area 

The terrestrial flora data assessed for this impact was collected in two ways: (1) review and 

compilation of data within the 2013 ANDAL documentation, and (2) supplementary field data collected 

by PTHI in 2016 in the implementation of this ESIA. 

The forested areas in Terminal Lawe-lawe recognized as secondary forest, supplementary field 

observation was identified common vegetation such as Fig (Ficus spp.), Acacia cf. crassicarpa, 

Dillenia suffruticosa, Artocarpus spp., Acacia mangium, and Vitex pinnata. Based on the 2013 ANDAL 

documentation, vegetation consisting of estuarine vegetation is distributed around the Lawe-lawe 

Terminal areas. These areas are dominated by Hibiscus tiliaceus, Holly-leaved Acanthus (Acanthus 

ilicifolius), and Golden Leather Fern (Acrosticum aureum). 

9.3.1.2 Pre-construction Phase 

There is no potential impact related to vegetation loss during pre-construction phase. 

9.3.1.3 Construction Phase 

Balikpapan Refinery Area 

Impact identification 

Potential impact associated with terrestrial flora or vegetation due to land clearing activities during 

construction phase of the RDMP project for Pertamina RU V Balikpapan were identified and assessed 

based on specific impacts such as vegetation loss. 
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Impact evaluation 

The analysis of degree of impact of direct loss of vegetation will depend heavily on the value of the 

vegetative community to be destroyed. If the vegetation is common and remarkable, the effects can 

be quantified by the amount of each type of community to be destroyed for each proposed alternative. 

Potential negative impacts on vegetation loss within the refinery development area may occur due to 

a variety of land clearing activities. However, the degree of impact from direct losses of existing flora 

of vegetation on disturbed sites will depend heavily on the nature of the plant community to be 

impacted. Since the refinery development area consists of secondary forest, habitat loss impacts on 

important vegetation or flora species and communities (e.g., IUCN-listed species) will be limited. Not 

many individuals of the important plant species in this area would be impacted and as the species is 

still very common across large parts of its range and habitat the potential loss of some individuals 

would not have broader significance and affect the population decline globally. Specifically, because 

no primary forests occur within the refinery development area, consequence impacts on important 

species of flora or vegetation will be negligible. 

Existing control 

These potential impacts will be reduced through implementation of the following existing controls: 

 Conservation program through Ecopedition conservation program within and outside of Wana 

Patra Lestari (city forest) and RDMP PT Pertamina RU V; 

 Monitoring of flora and fauna around the RDMP PT Pertamina RU V; and 

 Cooperating with Nature Conservation Agency (BKSDA) and other conservation 

organizations. 

Evaluation of existing impact (with existing control) 

Based on the identification and evaluation of impact has been described previously, and through 

implementation of existing control has been carried out by PT Pertamina RU V, the impact 

consequence due to construction activity on disturbance to terrestrial fauna is categorized as minor 

due to its localized and take place in short term impact. Considering of the likelihood and 

consequence of impacts of the construction activity and accompanied by the implementation of the 

existing mitigation and management plan, vegetation loss during construction phase is tend to 

occasional with the categorized as moderate. 

Proposed additional mitigation and control measures 

To reduce and minimize risks of vegetation loss, it is recommended that a flora management plan will 

be developed and implemented, including the following components:  

 Identify and map all vegetation types including the identification of natural, critical or sensitive 

habitat and important biodiversity areas in the RDMP PT Pertamina RU V; 

 Avoid conversion or disturbance of existing critical, natural habitat or sensitive habitat (i.e., 

area or habitat with biological significance);    

 Prepare compensatory preservation or created replacement habitat; and 
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 Land clearing should be carried out as minimum as possible.  

Residual impacts (with proposed additional mitigation) 

Based on the implementation of the existing controls, loss of vegetation can be reduced to a low level. 

Reducing the likelihood of impacts to low level can be further accomplished by the development of 

avoidance alternatives in areas of high-value habitat. If total avoidance is not possible, design 

refinements targeting minimizing footprint size of the construction activities as far as is practically 

possible can significantly reduce vegetation loss. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on vegetation loss 

due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is presented in 

the following: 

Impact Vegetation loss due to land clearing activities 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact Type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional Unlikely 

Impact Ranking Moderate Low 

Lawe-Lawe Terminal Area 

Impact identification 

Potential impact associated with terrestrial flora or vegetation due to land clearing activities during 

construction phase of the RDMP project for Pertamina RU V Balikpapan were identified and assessed 

based on specific impacts such as vegetation loss. 

Impact evaluation  

The analysis of degree of impact of direct loss of vegetation will depend heavily on the value of the 

vegetative community to be destroyed. If the vegetation is common and remarkable, the effects can 

be quantified by the amount of each type of community to be destroyed for each proposed alternative. 

Potential negative impacts on vegetation loss within the refinery development area may occur due to 

a variety of land clearing activities. However, the degree of impact from direct losses of existing flora 

of vegetation on disturbed sites will depend heavily on the nature of the plant community to be 

impacted. Since the refinery development area consists of secondary forest, habitat loss impacts on 

important vegetation or flora species and communities (e.g., IUCN-listed species) will be limited. Not 

many individuals of the important plant species in this area would be impacted and as the species is 

still very common across large parts of its range and habitat the potential loss of some individuals 

would not have broader significance and affect the population decline globally. Specifically, because 
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no primary forests occur within the refinery development area, consequence impacts on important 

species of flora or vegetation will be negligible.  

Existing control 

These potential impacts will be reduced through implementation of the following existing controls: 

 Conservation program through Ecopedition conservation program within and outside of Wana 

Patra Lestari (city forest) and RDMP PT Pertamina RU V; 

 Monitoring of flora and fauna around the RDMP PT Pertamina RU V; and 

 Cooperating with Nature Conservation Agency (BKSDA) and other conservation 

organizations. 

Evaluation of existing impact (with existing control) 

Based on the identification and evaluation of impact has been described previously, and through 

implementation of existing control has been carried out by PT Pertamina RU V, the impact 

consequence due to construction activity on disturbance to terrestrial fauna is categorized as minor 

due to its localized and take place in short term impact. Considering of the likelihood and 

consequence of impacts of the construction activity and accompanied by the implementation of the 

existing mitigation and management plan, vegetation loss during construction phase is tend to 

occasional with the categorized as moderate. 

Proposed additional mitigation and control measures 

To reduce and minimize risks of vegetation loss, it is recommended that a flora management plan will 

be developed and implemented, including the following components:  

 Identify and map all vegetation types including the identification of natural, critical or sensitive 

habitat and important biodiversity areas in the RDMP PT Pertamina RU V; 

 Avoid conversion or disturbance of existing critical, natural habitat or sensitive habitat (i.e., 

area or habitat with biological significance);   

 Prepare compensatory preservation or created replacement habitat; and 

 Land clearing should be carried out as minimum as possible.  

Residual impacts (with proposed additional mitigation) 

Based on the implementation of the existing controls, loss of vegetation can be reduced to a low level. 

Reducing the likelihood of impacts to low level can be further accomplished by the development of 

avoidance alternatives in areas of high-value habitat. If total avoidance is not possible, design 

refinements targeting minimizing footprint size of the construction activities as far as is practically 

possible can significantly reduce vegetation loss. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on vegetation loss 

due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is presented in 

the following: 



 

ESIA 9-94 Pertamina RU V Balikpapan RDMP 

Impact Vegetation loss due to land clearing activities 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation is 

implemented) 

Impact Type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional Unlikely 

Impact Ranking Moderate Low 

9.3.1.4 Operation Phase 

There is no potential impact related to vegetation loss during pre-construction phase. 

9.3.1.5 Post-operation Phase 

There is no potential impact related to vegetation loss during post-operation phase. 

9.3.2 Disturbance to Habitat 

9.3.2.1 Baseline Overview 

Balikpapan Refinery Area 

The terrestrial flora data assessed for this impact was collected in two ways: (1) review and 

compilation of data within the 2014 Ecopedition 2 documentation, and (2) supplementary field data 

collected by PTHI in 2016 in the implementation of this ESIA. 

Based on the 2014 Ecopedition 2 documentation, the flora or vegetation type within Balikpapan 

Refinery Area especially Gunung Sepuluh Barat is dominated by tree in Sapotaceae and Myrtaceae 

family: Palaquium quercifolium (Sapotaceae), Syzygium sp., and Tristanopsis whiteana. There are no 

primary forests within this area, field observation recognized this area as secondary forest. A total of 

62 plant species were identified in the Gunung Sepuluh Barat, one species is identified by the IUCN 

Red List Data Base as Data Deficient (DD), five plant species are identified as Least Concern (LC), 

two plant species are identified as Vulnerable (VU), and one plant species is identified as Critically 

Endangered (CR). Only one plant species is identified as an endemic and/or species with limited 

distribution in Kalimantan. 

Lawe-Lawe Terminal Area 

The terrestrial flora data assessed for this impact was collected in two ways: (1) review and 

compilation of data within the 2013 ANDAL documentation, and (2) supplementary field data collected 

by PTHI in 2016 in the implementation of this ESIA. 

The forested areas in Terminal Lawe-lawe recognized as secondary forest, supplementary field 

observation was identified common vegetation such as Fig (Ficus spp.), Acacia cf. crassicarpa, 

Dillenia suffruticosa, Artocarpus spp., Acacia mangium, and Vitex pinnata. Based on the 2013 ANDAL 

documentation, vegetation consisting of estuarine vegetation is distributed around the Lawe-lawe 

Terminal areas. These areas are dominated by Hibiscus tiliaceus, Holly-leaved Acanthus (Acanthus 

ilicifolius), and Golden Leather Fern (Acrosticum aureum). 
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9.3.2.2 Pre-construction Phase 

There is no potential impact related to habitat disturbance during pre-construction phase. 

9.3.2.3 Construction Phase 

Balikpapan Refinery Area 

Impact identification 

Potential impact associated with habitat and ecosystem function due to land clearing activities during 

construction phase of the RDMP project for Pertamina RU V Balikpapan were identified and assessed 

based on specific impacts is disturbance to habitat. 

Impact evaluation 

The significance of habitat disturbance depends on the rarity and vulnerability of the habitats affected 

and/or of their importance as a feeding, breeding or hibernating place for species. Projects or actions 

requiring land clearance and removal of natural vegetation, the most obvious impact will be loss of 

habitat for protected species and decreased of flora-fauna diversity. Although, the impact is only on a 

small scale but the potential negative impact to habitat disturbance is still high during the construction 

phase. Specifically, because no primary forests occur within the refinery development area, 

consequence impacts on habitat disturbance will be negligible.  

Existing control 

These potential impacts will be reduced through implementation of the following existing controls: 

 Conservation program through Ecopedition conservation program within and outside of Wana 

Patra Lestari (city forest) and RDMP PT Pertamina RU V; 

 Monitoring of flora and fauna around the RDMP PT Pertamina RU V; and 

 Cooperating with Nature Conservation Agency (BKSDA) and other conservation 

organizations. 

Evaluation of existing impact (with existing control) 

Based on the identification and evaluation of impact has been described previously, and through 

implementation of existing control has been carried out by PT Pertamina RU V, the impact 

consequence due to construction activity on disturbance to terrestrial fauna is categorized as minor 

due to its localized and take place in short term impact. Considering of the likelihood and 

consequence of impacts of the construction activity and accompanied by the implementation of the 

existing mitigation and management plan, disturbance to habitat during construction phase is tend to 

occasional with the categorized as moderate. 

Proposed additional mitigation and control measures 

To reduce and minimize risks of disturbance to habitat, it is recommended that a habitat management 

plan will be developed and implemented, including the following components:  

 Identify and map all vegetation types including the identification of natural, critical or sensitive 

habitat and important biodiversity areas in the RDMP PT Pertamina RU V; 
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 Avoid conversion or disturbance of existing critical, natural habitat or sensitive habitat (i.e., 

area or habitat with biological significance);   

 Prepare compensatory preservation or created replacement habitat; and  

 Land clearing should be carried out as minimum as possible. 

Residual impacts (with proposed additional mitigation) 

Based on the implementation of the existing controls, disturbance to habitat can be reduced to a low 

level. Reducing the likelihood of impacts to low level can be further accomplished by the development 

of avoidance alternatives in areas of high-value habitat. If total avoidance is not possible, design 

refinements targeting minimizing footprint size of the construction activities as far as is practically 

possible can significantly reduce disturbance to habitat. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on habitat 

disturbance due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 

Impact Disturbance to habitat due to land clearing activities 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact Type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional Unlikely 

Impact Ranking Moderate Low 

Lawe-Lawe Terminal Area 

Impact identification 

Potential impact associated with habitat and ecosystem function due to land clearing activities during 

construction phase of the RDMP project for Pertamina RU V Balikpapan were identified and assessed 

based on specific impacts is disturbance to habitat. 

Impact evaluation 

The significance of habitat disturbance depends on the rarity and vulnerability of the habitats affected 

and/or of their importance as a feeding, breeding or hibernating place for species. Projects or actions 

requiring land clearance and removal of natural vegetation, the most obvious impact will be loss of 

habitat for protected species and decreased of flora-fauna diversity. Although, the impact is only on a 

small scale but the potential negative impact to habitat disturbance is still high during the construction 

phase. Specifically, because no primary forests occur within the refinery development area, 

consequence impacts on habitat disturbance will be negligible.  
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Existing control 

These potential impacts will be reduced through implementation of the following existing controls: 

 Conservation program through Ecopedition conservation program within and outside of Wana 

Patra Lestari (city forest) and RDMP PT Pertamina RU V; 

 Monitoring of flora and fauna around the RDMP PT Pertamina RU V; and 

 Cooperating with Nature Conservation Agency (BKSDA) and other conservation 

organizations. 

Evaluation of existing impact (with existing control) 

Based on the identification and evaluation of impact has been described previously, and through 

implementation of existing control has been carried out by PT Pertamina RU V, the impact 

consequence due to construction activity on disturbance to terrestrial fauna is categorized as minor 

due to its localized and take place in short term impact. Considering of the likelihood and 

consequence of impacts of the construction activity and accompanied by the implementation of the 

existing mitigation and management plan, disturbance to habitat during construction phase is tend to 

occasional with the categorized as moderate. 

Proposed additional mitigation and control measures 

To reduce and minimize risks of disturbance to habitat, it is recommended that a habitat management 

plan will be developed and implemented, including the following components:  

 Identify and map all vegetation types including the identification of natural, critical or sensitive 

habitat and important biodiversity areas in the RDMP PT Pertamina RU V; 

 Avoid conversion or disturbance of existing critical, natural habitat or sensitive habitat (i.e., 

area or habitat with biological significance);   

 Prepare compensatory preservation or created replacement habitat; and  

 Land clearing should be carried out as minimum as possible. 

Residual impacts (with proposed additional mitigation) 

Based on the implementation of the existing controls, disturbance to habitat can be reduced to a low 

level. Reducing the likelihood of impacts to low level can be further accomplished by the development 

of avoidance alternatives in areas of high-value habitat. If total avoidance is not possible, design 

refinements targeting minimizing footprint size of the construction activities as far as is practically 

possible can significantly reduce disturbance to habitat. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on habitat 

disturbance due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following: 
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Impact Disturbance to habitat due to land clearing activities 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact Type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional Unlikely 

Impact Ranking Moderate Low 

9.3.2.4 Operation Phase 

There is no potential impact related to disturbance to habitat during operation phase. 

9.3.2.5 Post-operation Phase 

There is no potential impact related to disturbance habitat during post-operation phase. 

9.3.3 Disturbance to Terrestrial Fauna 

9.3.3.1 Baseline Overview 

Balikpapan Refinery Area 

The terrestrial flora and fauna data assessed for this impact was collected in two ways: (1) review and 

compilation of data within the 2014 Ecopedition 2 documentation, and (2) supplementary field data 

collected by PTHI in 2016 in the implementation of this ESIA. 

A total of 11 species of birds have been recorded within the RDMP PT Pertamina (Persero) RU V 

Balikpapan especially in Gunung Sepuluh Barat during supplementary field survey in 2016. Two of 

these species are protected by Indonesian government regulation No. 7/1999. There were 10 species 

of birds classified by the IUCN Red List data base as Least Concern (LC). One species of birds were 

classified as Near Threatened (NT). Two species of birds are listed in CITES Appendix II. 

A total of four species of mammals were identified based on 2014 Ecopedition documentation and 

supplementary field survey in 2016 and all of these mammal species were classified by the IUCN Red 

List data base as Least Concern (LC). 

A total of 9 species of herpetofauna have been identified within the RDMP PT Pertamina (Persero) 

RU V Balikpapan especially in Gunung Sepuluh Barat based on 2014 Ecopedition documentation and 

supplementary field survey in 2016. Four species of herpetofauna were classified by the IUCN Red 

List data base as Least Concern (LC) and one species was classified as Vulnerable (VU). There are 

three species of herpetofauna listed on Appendix II of CITES and one species of reptile is identified 

as an endemic species 
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Lawe-Lawe Terminal Area 

The terrestrial flora and fauna data assessed for this impact was collected in two ways: (1) review and 

compilation of data within the 2014 Ecopedition 2 documentation, and (2) supplementary field data 

collected by PTHI in 2016 in the implementation of this ESIA. 

A total of 22 species of birds have been recorded within the Lawe-lawe Terminal during 

supplementary field survey in 2016. Four of these species are protected by Indonesian government 

regulation No. 7/1999. There were 19 species of birds classified by the IUCN Red List data base as 

Least Concern (LC) and two species of birds were classified as Near Threatened (NT). One species 

of birds are listed in CITES Appendix II and one bird species is identified as an endemic and/or 

species with limited distribution in Kalimantan. 

A total of four species of mammals were identified based on 2014 Ecopedition documentation and 

supplementary field survey in 2016. One species of mammals were classified by the IUCN Red List 

data base as Least Concern (LC), two species of mammals were classified as Vulnerable (VU), and 

one species of mammal was classified as Critically Endangered (CR). Two species of mammals were 

listed as a protected by Indonesian government regulation No. 7/1999. 

A total of 6 species of herpetofauna have been identified within Lawe-lawe Terminal based on 2014 

Ecopedition documentation and supplementary field survey in 2016. One species of herpetofauna 

was classified by the IUCN Red List data base as Least Concern (LC) and one species was classified 

as Vulnerable (VU). 

9.3.3.2 Pre-construction Phase 

There is no potential impact related to disturbance to terrestrial fauna during pre-construction phase. 

9.3.3.3 Construction Phase 

Balikpapan Refinery Area 

Impact identification 

Potential impact associated with terrestrial fauna due to land clearing activities during construction 

phase of the RDMP project for PT Pertamina RU V Balikpapan were identified and assessed based 

on specific impacts is disturbance to terrestrial fauna especially impacts on habitat loss and direct 

mortality of terrestrial fauna. 

Impact evaluation  

Potential negative impacts on terrestrial fauna or wildlife within the refinery development area may 

occur due to a variety of land clearing activities. The significant impact related to direct mortality will 

be affected to smaller life-forms with limited home range such as amphibians and reptiles. Potential 

sources of project-related direct mortality include land clearing activities for project footprint. However, 

the degree of impact from direct losses of existing habitat for terrestrial fauna on disturbed sites will 

depend heavily on the nature of the plant community to be impacted. Since the refinery development 

area consists of secondary forest, habitat loss and direct mortality impacts on important species and 

communities (e.g., IUCN-listed species) will be limited and does not affect the population decline 
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globally. Specifically, because no primary forests occur within the refinery development area, impacts 

on primary forest species or important habitat of fauna will be negligible.  

Existing control 

These potential impacts will be reduced through implementation of the following existing controls: 

 Conservation program through Ecopedition conservation program within and outside of Wana 

Patra Lestari (city forest) and RDMP PT Pertamina RU V; 

 Monitoring of flora and fauna around the RDMP PT Pertamina RU V; and 

 Cooperating with Nature Conservation Agency (BKSDA) and other conservation 

organizations. 

Evaluation of existing impact (with existing control) 

Based on the identification and evaluation of impact has been described previously, and through 

implementation of existing control has been carried out by PT Pertamina RU V, the impact 

consequence due to construction activity on disturbance to terrestrial fauna is categorized as minor 

due to its localized and take place in short term impact. Considering of the likelihood and 

consequence of impacts of the construction activity and accompanied by the implementation of the 

existing mitigation and management plan, disturbance to terrestrial fauna during construction phase is 

tend to “occasional” with the categorized as moderate. 

The likelihood and consequence of impacts of the construction on disturbance to habitat is tend to 

occasional with the categorized as moderate. 

Proposed additional mitigation and control measures 

To reduce and minimize impacts of disturbance to terrestrial fauna especially habitat loss and direct 

mortality on terrestrial fauna, it is recommended that a habitat and wildlife management plan be 

developed and implemented, including the following components:  

 Delineation of remnant habitat as well as conducting survey to determine the potential of 

biodiversity; 

 Avoid conversion or disturbance of existing critical, natural or sensitive habitat (i.e., area or 

habitat with biological significance); 

 Identify any special functions provided by the habitat, such as food supply, water supply, and 

nesting or resting resources;  

 Land clearing should be carried out as minimum as possible; and 

 Provision of wildlife overpass (rope bridge) in highway especially for Gunung Sepuluh Barat 

forested area to transfer a group of Macaques to the Gunung Sepuluh Timur forested area 

before land clearing activity. 

Residual impacts (with proposed additional mitigation) 

Based on the implementation of the existing mitigation, disturbance to terrestrial fauna can be 

reduced to a low level. Reducing the likelihood of impacts to low level can be further accomplished by 
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the development of avoidance alternatives in areas of high-value habitat. If total avoidance is not 

possible, design refinements targeting minimizing footprint size of the construction activities as far as 

is practically possible can significantly reduce disturbance to terrestrial fauna especially habitat-loss 

and direct mortality impacts to terrestrial fauna. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on disturbance to 

terrestrial fauna due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 

Impact Disturbance to terrestrial fauna due to land clearing activities 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact Type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional Unlikely 

Impact Ranking Moderate Low 

Lawe-Lawe Terminal Area 

Impact identification 

Potential impact associated with terrestrial fauna due to land clearing activities during construction 

phase of the RDMP project for PT Pertamina RU V Balikpapan were identified and assessed based 

on specific impacts is disturbance to terrestrial fauna especially impacts on habitat loss and direct 

mortality of terrestrial fauna. 

Impact evaluation 

Potential negative impacts on terrestrial fauna or wildlife within the refinery development area may 

occur due to a variety of land clearing activities. The significant impact related to direct mortality will 

be affected to smaller life-forms with limited home range such as amphibians and reptiles. Potential 

sources of project-related direct mortality include land clearing activities for project footprint. However, 

the degree of impact from direct losses of existing habitat for terrestrial fauna on disturbed sites will 

depend heavily on the nature of the plant community to be impacted. Since the refinery development 

area consists of secondary forest, habitat loss and direct mortality impacts on important species and 

communities (e.g., IUCN-listed species) will be limited and does not affect the population decline 

globally. Specifically, because no primary forests occur within the refinery development area, impacts 

on primary forest species or important habitat of fauna will be negligible.  

Existing control 

These potential impacts will be reduced through implementation of the following existing controls: 
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 Conservation program through Ecopedition conservation program within and outside of Wana 

Patra Lestari (city forest) and RDMP PT Pertamina RU V; 

 Monitoring of flora and fauna around the RDMP PT Pertamina RU V; and 

 Cooperating with Nature Conservation Agency (BKSDA) and other conservation 

organizations. 

Evaluation of existing impact (with existing control 

Based on the identification and evaluation of impact has been described previously, and through 

implementation of existing control has been carried out by PT Pertamina RU V, the impact 

consequence due to construction activity on disturbance to terrestrial fauna is categorized as minor 

due to its localized and take place in short term impact. Considering of the likelihood and 

consequence of impacts of the construction activity and accompanied by the implementation of the 

existing mitigation and management plan, disturbance to terrestrial fauna during construction phase is 

tend to occasional with the categorized as moderate. 

Proposed additional mitigation and control measures 

To reduce and minimize impacts of disturbance to terrestrial fauna especially habitat loss and direct 

mortality on terrestrial fauna, it is recommended that a habitat and wildlife management plan be 

developed and implemented, including the following components:  

 Delineation of remnant habitat as well as conducting survey to determine the potential of 

biodiversity; 

 Avoid conversion or disturbance of existing critical, natural or sensitive habitat (i.e., area or 

habitat with biological significance); 

 Identify any special functions provided by the habitat, such as food supply, water supply, and 

nesting or resting resources; and 

 Land clearing should be carried out as minimum as possible. 

Residual impacts (with proposed additional mitigation) 

Based on the implementation of the existing mitigation, disturbance to terrestrial fauna can be 

reduced to a low level. Reducing the likelihood of impacts to low level can be further accomplished by 

the development of avoidance alternatives in areas of high-value habitat. If total avoidance is not 

possible, design refinements targeting minimizing footprint size of the construction activities as far as 

is practically possible can significantly reduce disturbance to terrestrial fauna especially habitat-loss 

and direct mortality impacts to terrestrial fauna. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on disturbance to 

terrestrial fauna due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 
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Impact Disturbance to terrestrial fauna due to land clearing activities 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact Type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional Unlikely 

Impact Ranking Moderate Low 

9.3.3.4 Operation Phase 

There is no potential impact related to disturbance to terrestrial fauna during operation phase. 

9.3.3.5 Post-operation Phase 

There is no potential impact related to disturbance to terrestrial fauna during post-operation phase. 

9.3.4 Disturbance to Fish and Aquatic Biota 

9.3.4.1 Baseline Overview 

Balikpapan Refinery Area 

The aquatic biota sample included plankton and macro benthic invertebrates within the project sites 

Balikpapan refinery and Lawe-lawe terminal, six samples  (Wain river In, Wain River out, Wain dam, 

Atas Air village, Bendali Helipad, and Drainage in refinery area)taken in Balikpapan refinery and three 

samples (Pertamina Lawe-lawe lagoon, Chevron Lawe-lawe lagoon, and Lawe-lawe outlet) taken in 

Lawe-Lawe terminal. The community diversity and composition of the plankton and benthic macro 

invertebrate communities indicated that aquatic habitats were moderately polluted, by moderate 

diversity of biota in all samples station.  

According to laboratory analysis results, there are 7 genus of benthic macroinvertebrate found habitat 

around the project site of which are member of four classes, namely Bivalva, Gastropod, Crustacean, 

and Annellida. 

9.3.4.2 Pre-construction Impact 

Impacts on the aquatic biota are not anticipated to occur as the pre-construction activities are 

primarily permit application, project dissemination and limited site preparation works without 

disturbance to the physical environment. 
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9.3.4.3 Construction Impact 

Balikpapan Refinery - Processing Units & Support facility Construction 

Impact identification 

Processing units & support facility construction have the potential to reduce water quality which in turn 

could lead to degrade the aquatic ecosystems.  Changes in water quality parameters  will be followed 

by changes in the structure of a community. There are some macro benthic invertebrates community 

members are able to adapt to changes in extreme environments as well. Changes in water quality 

may occur due to runoff from construction activities that lead to increased erosion and sedimentation 

in the water bodies. 

Impact evaluation 

Aquatic biota impact is caused of water quality (physical and/or chemical). Most of water quality 

parameters are still in quality standard (Government Regulation of Republik Indonesia No. 82/2001 as 

Class I), but Atas Air village shows that an decrease in DO and increase in TDS. Dissolved oxygen is 

necessary to many forms of life including benthic macro invertebrates. These organisms use oxygen 

in respiration. Crustaceans obtain oxygen for respiration through their gills, while phytoplankton 

require dissolved oxygen for respiration when there is no light for photosynthesis. An increase in 

suspended sediments may also has the potential to affect benthic organism. Water quality pollution 

often leads to modification of the species composition where sensitive species are lost and organisms 

tolerant to environmental changes dominate the community structure. So, processing units & support 

construction will be negative effect to aquatic biota.  

Existing control 

Controlling site runoff from all areas disturbed during construction and minimizing the impact will be 

important in limiting the degradation of aquatic biota. The measures identified include make drainage 

around the construction site and sediment traps should be installed and maintained where 

appropriate. Pertamina RU V Balikpapan will also ensure water quality monitoring regularly and 

riparian areas, monitor water flow during construction (monthly) and Instal oil catcher. 

Evaluation of existing impact (with existing control) 

The magnitude of the impact depends on many factors, such as which physical and/or chemical are 

released. Area distribution of aqua biota impacts on site the project area in processing units & support 

construction and duration of impacts is temporary or impacts are predicted to be of short duration 

during the cunstruction. Based on the implementation of the above mentioned, magnitude of aquatic 

biota impacts or risk consequence is minor and risk likelihood of occurrence is occasional because it 

is an infrequent event, the aquatic biota impact happened in similar project construction and the 

impact can happen from the construction works but Pertamina RU V Balikpapan will require its 

contractors and other third parties to implement a construction management plan that mitigate 

impacts to aquatic biota and supervise its implementation. Based on determined significance risk 

consequence and risk likelihood of the assessed impact, aquatic biota impacts is moderate risk 

significance level.  
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Residual impacts (with proposed additional mitigation) 

Based on the implementation of the above mentioned mitigation measures, it is considered that 

impacts are able to be reduced to a Low Risk Significance Level. The magnitude of aquatic biota 

impacts or risk consequence is still in minor because aquatic biota Impacts could possibly be 

replaced by natural processes in long term, but the risk likelihood of occurrence to unlikely. 

To minimize the impact on the disturbance to aquatic biota, it is recommended that minimize the 

spread of erosion and sediment and minimize of disturbance area within river or drainage and riparian 

areas. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on distrubance to 

aquatic biota due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 

Impact 
Disturbance to aquatic biota due to construction activities of the 

Balikpapan refinery - Processing units & support facility 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional Unlikely 

Impact ranking Moderate Low 

Lawe-Lawe Terminal - Tank, Support Facility & Onshore Pipeline Trenching (Tanjung 
Jumlai - Penajam) 

Impact identification 

The impacts associated with Lawe-lawe terminal construction phase will impact the surrounding 

aquatic biota. Temporary impact associated with site formation works like turbidity,erosion and 

sedimentation are considerd to be significant . This impact may cause permanent harm to existing 

ecosystem unless properly mitigated.  

Impact evaluation 

According to laboratory analysis results, most of water quality parameters are still in quality standard. 

The construction will affect the surface water quality surrounding the Lawe-lawe terminal and will 

affect the surrounding aquatic biota. Onshore pipeline trenching may trigger erosion and 

sedimentation impacts, it will also impact on aquatic and riparian habitat. Sensitive receptors for 

aquatic biota considered in this ESIA include phytoplankton, zooplankton and benthic macro 

invertebrate within the project area. All components have specific functions related to environmental 

health as bio indicators.  

Existing control 

These potential impacts will be reduced through implementation of the following existing controls: 
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 Sediment traps should be installed; 

 Maintained where appropriate and controlling site runoff from all areas disturbed during 

construction;  

 Ensure water quality monitoring regularly; and 

 Install oil catcher. 

Evaluation of existing impact (with existing control) 

Area distribution of aqua biota impacts is local impact that affect on tank, support facility construction 

and widespread along onshore papeline area. Meanwhile, the duration of impacts is short term, that 

are predicted to last only for the duration of the construction. Based on the implementation of the 

above mentioned, magnitude of aquatic biota impacts or risk consequence is minor and risk 

likelihood of occurrence is occasional level because it is an infrequent event, the aquatic biota impact 

happened in similar project construction and the impact can happen from the construction works but 

Pertamina RU V Balikpapan will require its contractors and other third parties to implement a 

construction management plan that mitigate impacts to aquatic biota and supervise its 

implementation. Based on determined significance risk consequence and risk likelihood of the 

assessed impact, aquatic biota impacts is moderate. 

Residual impacts (with proposed additional mitigation)  

Based on the implementation of the above mentioned mitigation measures, it is considered that 

impacts are able to be reduced to a Low Risk Significance Level. The magnitude of aquatic biota 

impacts or risk consequence is still in minor because aquatic biota Impacts could possibly be 

replaced by natural processes in long term, but the risk likelihood of occurrence to unlikely. 

To minimize the impact on the disturbance to aquatic biota, it is recommended that minimize the 

spread of erosion and sediment and minimize of disturbance area within river or drainage and riparian 

areas. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on distrubance to 

aquatic biota due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 
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Impact 

Disturbance to aquatic biota due to construction activities of the Lawe-

Lawe terminal - Tank, support facility & onshore pipeline trenching 

(Tanjung Jumlai - Penajam). 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional Unlikely 

Impact ranking Moderate Low 

9.3.4.4 Operation Impact  

Water Use 

Impact identification 

Impacts to aquatic biota will occur during water use in operation phase. Wain river will support 

processing unit & support facility operation in Balikpapan Rifenery. The distrubance to watercourses 

from water intake activity will impact to decrease of aquatic biota. 

Impact evaluation 

Aquatic biota Impacts is caused of water usage in watercourses Wain river. Balikpapan refinery will 

use wain river and Lawe-lawe terminal will use the deep well as a watercourses. Watercourses across 

the study area will be directly disturbed. The distrubance to watercourses will direct impact to 

decrease of aquatic biota. There is the potential of a reduction in species abundance and distribution, 

and a reduction in diversity. Sensitive receptors for aquatic biota considered in this study include 

plankton within the project area.  

Existing control 

Existing Controls will be applied in Pertamina RU V manage the water flow and water usage. 

Pertamina RU V Balikpapan will also ensure water quality monitoring regularly. 

Evaluation of existing impact (with existing control) 

Area distribution of aqua biota impacts on site the project area in Processing unit & support facility 

operation Balikpapan refinery (watercourses in Wain river) and duration of impacts is long term impact 

occur gradually throughout the entire during the operation. Based on the implementation of the above 

mentioned, magnitude of aquatic biota impacts or risk consequence is moderete and risk likelihood of 

occurrence is unlikely level because it is an not expected to happen, but may happen in a rare 

project operation and Pertamina RU V Balikpapan will implement an operation management plan that 

mitigate impacts to aquatic biota. Based on determined significance risk consequence and risk 

likelihood of the assessed impact, aquatic biota impacts is moderete.  
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Residual impacts (with proposed additional mitigation)  

Based on the implementation of the above mentioned mitigation measures, the risk consequence are 

able to be reduced to minor level. Meanwhile, the risk likelihood of occurrence to unlikely level. 

Based on determined significance risk consequence and risk likelihood of the assessed impact, 

aquatic biota impacts are able to be reduced to a low.  

Proposed mitigation and control/monitoring measures recommended includes to minimize of 

disturbance area within river, lagoon, dam and riparian areas.  

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on distrubance to 

aquatic biota due to the operation activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 

Impact 
Disturbance to aquatic biota due to operation activities of the water 

use. 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Moderete Minor 

Likelihood Unlikely Unlikely 

Risk ranking Moderete Low 

Waste Management 

Impact identification 

Impacts to aquatic biota will occur during waste management in operation phase. This impact may 

cause permanent harm to existing ecosystem unless properly mitigated. The indirect impacts this 

activity have the potential to degrade aquatic ecosystems by leading to changes in water quality. 

During waste management in operation could impact on aquatic biota are accidental spills or release 

of waste and wastewater discharge to watercourses. 

Impact evaluation 

According to laboratory analysis results, most of water quality parameters are still in quality standard. 

Accidental spills or release of waste (including fuel, oil, chemicals or wastewater) near watercourses 

and wastewater discharge to watercourses will affect the surface water quality surrounding the Lawe-

Lawe terminal & Balikpapan refinery and also will affect the surrounding aquatic biota. From operation 

prosess, wastewater will not be harmful or negative for watercourses, if managed correctly. Inputs to 

water can occur from direct or indirect discharges, waste spill, erosion of soil and runoff flow, 

resuspension of chemicals from sediments, and other processes.  
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Oil and chemicals spill may impact environment like ecological changes, primarily the loss of key 

organism from a community and take over of habitat and indirect effects, such as the lost of habitat. 

Plankton naturally suffer extremely high level of morality, primarily through predation, but also trough 

changes in environmental condition. Aquatic biota can become contaminated, disturbance, and 

decrease from that inputs to watercourses. 

Existing control 

Wastewater treatment plant system will be used to mitigate any significant wastewater emitted from 

operational prossess. Effluent Water Treatment Plant designed to treat wastewater from Balikpapan 

refinery processes and rainwater. The purpose of this unit is to reduce the oil content and other 

harmful substances. The other mitigation is ensure water quality monitoring regularly. Other mitigation 

will be applied in Pertamina include: 

 Sediment traps should be installed during the operation; 

 Use oil catcher; 

 Installation of Sour Water Stripper (SWS Plant) and CPI (Corrugated Plate Interceptor) in 

wastewater treatment;  

 Management of waste water drainage on a different channel / separate differentiated into 

storm drainage and oily drainage. Drainage channels made of concrete waterproof coated 

HDPE layer to prevent leakage; 

 Runoff was routinely monitored; 

 All hazardous materials should be stored in the appropriate manner to prevent contamination 

of the site; 

 Any accidental chemical, fuel and oil spills that occur at the site should be cleaned up in the 

appropriate manner as related to the nature of the spill; and  

 Implementing procedures for the controlled water discharge under emergency conditions 

Evaluation of existing impact (with existing control) 

Area distribution of aqua biota impacts is on site impact on around wastewater teratment plant area or 

in watercourses. Meanwhile, duration of impacts is long term impact that occur gradually throughout 

the entire during the operation. Based on the implementation of the above mentioned, risk 

consequence of occurrence is moderate Level and risk likelihood of occurrence occasional level 

because it is an infrequent event, the aquatic biota impact happened in similar project operation and 

Pertamina RU V Balikpapan will implement an operation management plan that mitigate impacts to 

aquatic biota. Based on determined significance risk consequence and risk likelihood of the assessed 

impact, aquatic biota impacts is moderate Risk Significance Level. 

Residual impactsk (with proposed additional mitigation)  

Based on the implementation of the above mentioned mitigation measures, the risk consequence are 

able to be reduced to minor. Meanwhile, the risk likelihood of occurrence to unlikely. Based on 

determined significance risk consequence and risk likelihood of the assessed impact, aquatic biota 

impacts are able to be reduced to a low. 
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Apart from the existing mitigation measures and controls in place as well as the mitigations embedded 

in the project’s design, the impact assessment has identified the need to have a number of additional 

mitigation measures. Additional mitigation recommended includes, minimize of disturbance area 

within river, lagoon, drainage and riparian areas and minimize the spread of erosion and sediment. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on distrubance to 

aquatic biota due to the operation activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 

Impact 
Disturbance to aquatic biota due to operation activities of the waste 

management. 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Moderate Minor 

Likelihood Occasional Unlikely 

Risk ranking Moderate Low 

9.3.4.5 Post-operation/Decommissioning 

Refinery & Support Facility Decommissioning 

Impact identification 

During refinery & support facility decommissioning the following could impact on aquatic biota values:  

 Oil and chemicals spills near or in watercourses. 

 Decommissioning activities causing erosion and sedimentation. 

Impact evaluation 

Aquatic biota Impacts in decommissioned and demolished is caused distrubance of water quality 

parameter. Base on baseline study, most of water quality parameters are still in quality standard, but 

significant influance to water quality (TSS parameter and turbidity) cause of erosion and 

sedimentation in decommissioning activities.  

Decommissioning activities may also potentially lead oil and chemicals spills. Spilled oil impacts the 

environment sometimes severely. Oil spilled in water or on land near watercourses can move quickly 

and spread rapidly in rivers, streams and sea. Directly impacts organisms that come in contact with it, 

including aquatic biota. So, distrubance to watercourses will negative impact to decrease of aquatic 

biota . 
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Existing control 

Existing Controls in refinery & support facility decommissioning will be applied in Pertamina RU V is 

include sediment traps should be installed during the Post-operation/Decommissioning. Mitigation and 

management to oil and chemicals spills near or in watercourses will be applied to use oil catcher and 

will ensure water quality monitoring regularly, routinely inspect oil or chemicals spill containment 

controls and spill response. And also make Oil Spill Response Plan will be developed which will 

identify resources, responsibilities and equipment necessary for responding to a spill event; and 

develop and implement emergency response and spill response procedures. 

Evaluation of existing impact (with existing control) 

Area distribution of aqua biota impacts on site the project area in decommissioned and demolished in 

post operation phase and duration of impacts is temporary or impacts are predicted to be of short 

duration (6 month). Based on the implementation of the above mentioned, the risk consequence is 

minor and risk likelihood of occurrence is occasional because it is an infrequent event, the aquatic 

biota impact happened in similar decommissioning activities and Pertamina RU V Balikpapan will 

require its contractors and other third parties to implement a post-operation management plan that 

mitigate impacts on aquatic biota. Based on determined significance risk consequence and risk 

likelihood of the assessed impact, aquatic biota impacts is moderate.  

Residual impacts (with proposed additional mitigation)  

To reduce and minimize risks of disturbance to aquatic biota, proposed mitigation and control 

measures including the following components are minimize the spread of erosion and sediment, also 

minimize of disturbance area within watercourses and riparian areas. 

Based on the implementation of the above mentioned mitigation measures, the risk consequence is 

still  minor because aquatic biota impacts could possibly be replaced by natural processes in long 

term. Meanwhile, the risk likelihood of occurrence to unlikely. Based on determined significance risk 

consequence and risk likelihood of the assessed impact, aquatic biota impacts are able to be reduced 

to a low. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on distrubance to 

aquatic biota due to the post-operation activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 
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Impact 
Disturbance to aquatic biota due to post-operation activities of the 

refinery & support facility decommissioning. 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional Unlikely 

Impact ranking Moderate Low 

Onshore Pipeline Decommissioning  (Tanjung Jumlai to Penjaam) 

Impact identification 

During onshore pipeline decommissioning (Tanjung Jumlai to Penjam) the following could impact on 

aquatic biota values :  

 Oil and chemicals spills near or in watercourses. 

 Decommissioning activities on access tracks causing erosion and sedimentation 

Impact evaluation 

Vehicle movement and decommissioning activities across the project development area along 

onshore pipeline could cause erosion and sediment runoff into watercourses. Erosion reduces habitat 

quality for aquatic biota. In terms of water clarity, reduced light penetration due to suspended 

sediment can obscure aquatic organisms’ vision, reducing their ability to find food.  

During onshore pipeline decommissioning, accidental oil and chemicals spills near or in watercourses 

along Tanjung Jumlai to Penjam. Oil and chemicals spills not just a decrease in water quality, can be 

detrimental and often toxic to aquatic life. So, the disturbance to watercourses will impact to decrease 

or negative of aquatic biota. 

Existing control 

These potential impacts will be reduced through implementation of the following existing controls: 

 Applied to use oil catcher;  

 Ensure water quality monitoring regularly;  

 Applied sediment traps to minimize impact to aquatic biota; 

 Routinely inspect oil or chemicals spill containment controls and spill response; and  

 Develop and implement emergency response and spill response procedures. 
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Evaluation of existing impact (with existing control) 

Onshore pipeline decommissioning is local impact that affect only on onshore decommissioning area. 

Meanwhile, the duration of impacts is short term, that about six months. Based on the implementation 

of the above mentioned, The risk consequence of aquatic biota is minor level and risk likelihood of 

occurrence is occasional level because it is an infrequent event, the aquatic biota impact happened 

in similar project decommissioning and and Pertamina RU V Balikpapan will require its contractors 

and other third parties to implement a post-operation management plan that mitigate impacts on 

aquatic biota. Based on determined significance risk consequence and risk likelihood of the assessed 

impact, aquatic biota impacts is moderate. 

Residual impacts (with proposed additional mitigation)  

To reduce and minimize risks of disturbance to aquatic biota, proposed mitigation and control 

measures including the following components are minimize the spread of erosion and sediment and 

minimize of disturbance area within watercourses and riparian areas. 

Based on the implementation of the above mentioned mitigation measures, it is considered that 

impacts are able to be reduced to a low. The risk consequence is still in minor because aquatic biota 

Impacts could possibly be replaced by natural processes in long term, but the risk likelihood of 

occurrence to unlikely. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on distrubance to 

aquatic biota due to the post-operation activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 

Impact 

Disturbance to aquatic biota due to post-operation activities of 

the Onshore pipeline decommissioning (Tanjung Jumlai to 

Penjaam). 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Occasional Unlikely 

Impact ranking Moderate Low 

9.3.5 Protected Areas and Species 

No potential impact caused by project activities related to protected areas and species were recorded 

during the site analysis. There are two protected areas near the Balikpapan Municipality namely 

Sungai Wain Protected Forest and Sungai Manggar Protected Forest. These locations are quite far 

from the refinery development area especially in Gunung Sepuluh Barat and Lawe-Lawe terminal. 
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9.4 MARINE ECOLOGY IMPACTS 

This sub-section presents the risk and impact assessment of the RDMP project of Pertamina RU V 

Balikpapan including its existing operations on the marine ecological resources, particularly on the 

aspects of: disturbance to marine habitat and species; restricted fishing ground and reduced fish 

catch; and protected marine areas and species in the RDMP project’s area of influence. 

9.4.1 Disturbance to Marine and Species 

9.4.1.1 Baseline Overview 

Based on the review of the baseline information on marine ecological resources (see Section 7.0) and 

an assessment of environmentally sensitive habitat, including endangered, rare and endemic species 

(see Sections 7.1 to 7.2), the marine habitat and species within the Tanjung Jumlai area in Makassar 

strait (which is the offshore part of the Lawe-Lawe terminal) is classified as having medium ecological 

value. This classification is based on the assessment that the area has only a few mangrove 

community types. Further, it does not indicate a clear zonation due to the existing mangrove species 

or community types do not grow within the same areas. The coral reef ecosystem within the Tanjung 

Jumlai area is reported to have the percentage of coral cover of more than 50%. No endemic or 

endangered rare species was found in the survey undertaken within the Tanjung Jumlai area.  

As described earlier, the information regarding the marine ecological resources is limited to the 

offshore area of Tanjung Jumlai, which is the location of the existing and future SPM as well as 

subsea pipeline system. Similar information of the wider area of the RDMP project’s area of influence 

has not been acquired as part of this ESIA.  

9.4.1.2 Pre-construction Impact 

The pre-construction activities of the RDMP Project of Pertamina RU V Balikpapan are not expected 

to generate impacts on the marine ecological resources as the activities at this phase will be primarily 

permit application, project dissemination to the stakeholders and non-intrusive site preparation works. 

9.4.1.3 Construction Impact 

Impact identification  

The constructions activities to be undertaken at the Pertamina RU V Balikpapan such as constructing 

the new processing units, land clearing at Gunung Sepuluh area and commissioning have the 

potential to generate impacts on the marine habitat and species within the Balikpapan bay area. 

Further, the construction of new crude oil storage tanks and onshore pipeline trenching of 23 km long 

in the Lawe-Lawe terminal and associated pipeline’s right of way have the potential to generate 

impact on the mangrove habitat within the Tanjung Jumlai area.  

Furthermore, the construction activity within the proximity of Tanjung Jumlai and Balikpapan refinery 

areas, especially works that involve the SPM installation and trenching activity during the construction 

of the subsea pipe-lines, can cause: 

 Resuspension of the seabed sediment that will lead to dispersion of suspended solids, 

organic and inorganic materials in the seawater column; and  
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 Smothering the nearby mangrove and coral reef and reduce seawater quality nearby the 

construction areas.   

Impact evaluation 

Impacts resulting from the dispersion of the suspended solids in the Balikpapan Bay and Tanjung 

Jumlai offshore areas are predicted to be limited within the SPM and offshore/subsea pipelines 

construction and commissioning areas. However, this situation may result in the loss of the coral reef 

habitat and reduced fish species within the SPM and offshore pipeline’s right of way (from the SPM to 

Tanjung Jumlai and from Penajam to Balikpapan refinery) during the construction phase. The coral 

reef dominated by Acropora sp in Tanjung Jumlai is considered in relatively good condition. Further, 

this coral reef is well-adapted to short term, elevated suspended solid concentration and can recover 

within a relatively short timeframe.    

However, sessile organisms and marine invertebrate are susceptible to the effects of increased 

sediment loads. The effects can be lethal or sub-lethal (e.g. reduction in reproductive potential due to 

stress incurred by constantly having to flush out the depositing material) depending on the organism's 

tolerance, growth orientation and water movement. 

Existing Control 

Technological approach is conducted to minimize the negative impact of sedimentation from the 

constructions phase activities. Sediment trap are used to reduce the potential impacts of dispersion of 

suspended solids, organic and inorganic materials in constructions area.  

Evaluation of existing impact (with existing control)  

Based on the impact identified and evaluated as described earlier and taking into account the existing 

control implemented by Pertamina, the impact consequence (magnitude) due to the construction 

activity on the marine habitat and species is categorized as minor due to its localized and short-term 

nature. The likelihood of this impact from happening is categorized as occasional due to the 

consequence of the mentioned impact can happen from the construction works, but Pertamina RU V 

Balikpapan will require its contractors and other third parties to implement a construction management 

plan that mitigate impacts on the marine habitat and species and supervise its implementation. 

Considering the context of the impact consequence and likelihood, the risk on the disturbance on 

marine habitat and species is categorized as moderate.    

Residual impacts (with proposed additional mitigation)  

To minimize the impact on the marine habitat loss, it is recommended that the exact locations of SPM 

and subsea pipeline alignment need to be carefully surveyed so that they are not built directly on the 

coral reef and mangrove habitat, and have the least impact on water movement. In addition, the loss 

of the coral reef habitat and species within the construction area can be mitigated through the 

implementation of conservation efforts of the marine habitat and species after completion of the 

construction phase. 

If the technology of sediment trap and additional mitigation can be implemented it is expected that the 

likelihood of the impact on marine habitat and species from occurring is categorized as ‘unlikely’ and 

the consequence remains minor. Therefore, the ranking of the residual impact is reduced from 

moderate to minor.  
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Inherent and residual impact ranking 

Based on the risk and impact assessment described earlier, the ranking of the inherent and residual 

impacts on marine habitat and species due to the construction activity of the RDMP project for 

Pertamina RU V Balikpapan is summarized in the following. 

Impact 

Disturbance to marine habitat and species due to construction 

activities of the processing unit and facility constructions, onshore 

pipeline trenching, new SPM and offshore/subsea pipelines, and 

commissioning including hydrostatic testing 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor  

Likelihood Occasional  Unlikely 

Risk ranking Moderate Low 

9.4.1.4 Operation Impact 

Impact identification 

The potential impacts on marine habitat and species may occur as a result of reduced seawater 

quality resulted from:  

 Oil spills, ballast water discharges from the incoming and outgoing vessels that serve 

Pertamina operational needs, and runoff and effluent discharges from the operations of 

Pertamina RU V Balikpapan, Lawe-Lawe terminal, SPM; and  

 Reduced dissolved oxygen (DO) concentrations caused by oil spill accumulation. 

Impact evaluation 

Oil Spill and Ballast Water, Storm Water and Effluent Discharges 

Oil spills and ballast water, storm water, and effluent discharges from the refinery and Lawe-Lawe 

terminal operations may result in the mortality of mangrove and coral reef ecosystems in the long-

term. These ecosystems are key feeding and nursery ground for marine biota such as reef fishes and 

marine invertebrate. Although the coral reef in Tanjung Jumlai area is considered in relatively good 

condition and well-adapted to short term impact of pollution, the effects of oil spill and ballast water 

discharges could be detrimental as the location of this ecosystem is close to the right of way of the 

subsea pipelines and the SPM location.  

Damage (sub-lethal effects) or mortality (lethal effects) could occur as the result of elevated oil 

concentration and the water discharges mentioned earlier that physically blocks the respiratory and 

feeding apparatus. The effects can be-lethal or sub-lethal (e.g. reduction in reproductive potential due 

to stress incurred by constantly having to flush out the depositing material). These effects on 

mangrove and coral habitat further depend on other factors, such as a corals habitat tolerance and 

growth orientation of life foam.  
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Dissolved Oxygen (DO) 

The relationship between the accumulated oil and the presence of DO in seawater is a complex 

circumstance. Increased oil spill accumulation in the water column combines with a number of other 

effects will reduce the DO concentrations. Oil spills and ballast water, storm water, and effluent 

discharges reduce the light penetration. This situation leads to lowering the photosynthesis arte of 

phytoplankton and corals habitat (primary productivity) and thus reducing the rate of oxygen 

production in the water column. This circumstance when occurred has an adverse effect on the 

marine biota diversity around the coral habitats that are required for growth due to high metabolic 

rate.  

Existing control 

Technological approach is conducted to minimize the potential impacts on the disturbance to marine 

habitat and species due to the operations of Pertamina RU V Balikpapan, Lawe-Lawe terminal and its 

supporting facilities. Specific technology that can be applied includes oil skimmer, absorbent, 

dispersant and oil boom.  

In addition, oily contaminated storm water and wastewater from the refinery processing units and 

crude oil storage tanks are treated at the effluent water treatment plants (EWTP) using a combination 

of physical-chemical-biological treatments prior to offsite discharges into the Balikpapan Bay and 

Makassar Strait.  

Evaluation of existing impact (with existing control) 

Based on the impact identified and evaluated earlier and taking into account the existing control 

implemented by Pertamina, the consequence (magnitude) of the impact is categorized as ‘moderate’ 

as the effect on the marine habitat and species can cover a wider area and last throughout the 

operation phase. The likelihood of this impact from happening is categorized as occasional due to 

the consequence of the mentioned impact can happen but it would be an infrequent event considering 

that the Pertamina RU V Balikpapan will implement the required mitigation to minimize the impact on 

marine habitat and species.  

With regard to the magnitude and likelihood of the impact described earlier, the inherent risk of 

disturbance on the marine habitat and species at the operation phase is categorized as high. 

Residual impact (with proposed additional mitigation)  

The impact on marine habitat and species due to the operation activities could be reduced by, among 

others, avoiding the activities within the marine habitat and at high season for fish catch, and 

sequencing the activities into effective works operations and shorter timeframe.    

With regard to accidental events, focus should be placed on good operational practices, to avoid 

events that may escalate and lead to serious consequences, to personnel safety, the installation 

and/or the environment. As accidental oil spills are identified as the accidental event with the highest 

potential impact, effective oil spill combat based on an operational oil spill contingency plan is 

important. 
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This potential impact also could be minimized by taking appropriate and practicable measures such 

as reduce the intensity of works operations (e.g. Processing Unit and SPM activities) or timing of 

works operations. If these can be implemented it is expected that the likelihood of the impact on 

marine habitat and species from occurring is categorized as unlikely and the consequence remains 

moderate. Therefore, the ranking of the residual impact is reduced from high to moderate. 

Inherent and residual impact ranking 

Based on the risk and impact assessment described earlier, the ranking of the inherent and residual 

impacts on marine habitat and species due to the operation activity of Pertamina RU V Balikpapan is 

summarized in the following. 

Impact 
Disturbance to marine habitat and species due to operation activity of 

the SPM and offshore pipeline. 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Moderate Minor  

Likelihood Occasional  Unlikely 

Risk ranking High Moderate 

9.4.1.5 Post Operation Impact 

Impact identification  

The SPM and supporting facility decommissioning works for Pertamina RU V Balikpapan will cause 

sediment transport and sediment deposition on the benthic environment. It could further result in 

smothering and burial of the marine organisms. Less mobile species such as coral and marine 

invertebrate are more susceptible to these potential impacts.  

Potential post-operation impacts to marine ecology mainly arise from sediment release during SPM 

and supporting facility decommissioning works. The impacts to water quality from the sediment 

transport and sediment deposition could give potential impact on habitat loss impacts and loss of 

valuable marine species. 

Impact evaluation 

Impacts resulting from the suspended solids from sedimentation are predicted to be confined to within 

the SPM and supporting facility decommissioning works, and, therefore, may not cause adverse 

impacts to marine habitats or species of conservation importance in Balikpapan Bay and Tanjung 

Jumlai area.  

This may then result in the loss of the coral reef habitat and reduced fish species in the project’s area 

of influence particularly within the SPM, offshore pipeline’s right of way (from the SPM to Tanjung 

Jumlai and from Penajam to Balikpapan refinery) during the post-operation phase. The coral reef 

dominated by Acropora sp in Tanjung Jumlai is considered in relatively good condition. Further, this 

coral reef is well-adapted to short term, elevated suspended solid concentration and can recover 

within a relatively short timeframe.    
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However, sessile organisms and marine invertebrate will be susceptible to the effects of increased 

sediment loads.  The effects can be lethal or sub-lethal (e.g. reduction in reproductive potential due to 

stress incurred by constantly having to flush out the depositing material). Further, these effects also 

depend on the organism's tolerance, growth orientation and water movement. 

Existing control 

Technological approach is conducted to minimize the negative impact of sedimentation from the post-

operation phase activities. Sediment trap are used to reduce potential impacts of dispersion of 

suspended solids, organic and inorganic materials. 

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

the marine habitat and species is categorized as minor due to its localized and short-term nature 

occurring during the post-operation phase. The likelihood of this impact from happening is categorized 

as occasional as the mentioned impact can although Pertamina RU V Balikpapan will require its 

contractors and other third parties to implement a post-operation management plan that mitigate 

impacts on the marine habitat and species and supervise its implementation. Considering the context 

of this consequence and likelihood, the risk ranking for this impact is categorized as moderate.    

Residual impacts (with proposed additional mitigation)  

The impact on marine habitat and species due to the post-operation activities could be reduced by 

avoiding the activities in influence area of marine habitat and implement monitoring and conservation 

after post-operation phase.  

If these can be implemented it is expected that the likelihood of the impact on marine habitat and 

species from occurring is categorized as unlikely and the consequence remains minor. Therefore, 

the ranking of the residual impact is reduced from moderate to low. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual risks on marine habitat and 

species due to the post-operation activity of Pertamina RU V Balikpapan is presented in the following. 

Impact 
Disturbance to marine habitat and species due to post-operation 

activities of the SPM and offshore/subsea pipelines commissioning. 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor  

Likelihood Occasional  Unlikely 

Impact ranking Moderate Low 
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9.4.2 Restricted Fishing Ground and Reduce Fish Catch 

9.4.2.1 Baseline Overview 

Based on the review of the available information on baseline ecology of the fishery area in area of 

influence (see Section 7.3), the fishery area at the Balikpapan Bay and Tanjung Jumlai area have 

been classified as medium ecological value due to its importance on capture fisheries value and 

fishermen livelihood.   

There are 23 FADs (Rumpon) identified in Balikpapan Bay and 5 unit of static fishing gears (Bagan) in 

marine waters of Tanjung Jumlai. Both of this capture fisheries methods are become spot fishing for 

local fishermen. The fishing operation both in Balikpapan Bay and Tanjung Jumlai area was mainly 

supported by vessels of less than 15 m in length.  Sampans and purse seiners were the dominant 

fishing vessels but other vessels such hand liners and miscellaneous crafts were also operated within 

the assessment area. The most common capture fish along the static fishing gear and FADs section 

of the project was the low-valued Rabbitfish (Siganidae) and medium-valued Snapper (Lutjanidae). 

Potential negative impacts on valuable fishery area within the RDMP project for Pertamina RU V 

Balikpapan may occur due to new SPM construction, offshore/subsea pipelines trenching works and 

hydrostatic testing for pipelines system through the decrease of the sea water quality. Potential 

impacts from the decrease of the sea water quality for fishery area release are temporary loss of 

fishing ground, loss of fish stock and impact to livelihood of fishermen.  

9.4.2.2 Pre-construction Impact 

Impacts on the fisheries resources are not anticipated as the pre-construction activities are primarily 

application permit, project dissemination and limited site preparation which do not disturb the physical 

and marine environment. 

9.4.2.3 Construction Impacts 

Impact identification 

The SPM construction, offshore/subsea pipelines trenching works and hydrostatic testing for pipelines 

system can cause perturbations to water quality which may potentially impact the fisheries resources 

of the Balikpapan Bay and Tanjung Jumlai area in Makassar Strait. The pelagic and reef fishes are 

thus likely to be indirectly affected by changes in key sea water quality parameters such as 

suspended solids arising from the construction project. This water quality changing could result in the 

temporary loss of fishing ground, loss of fish stock and livelihood of fishermen.  

Impact evaluation  

As described in the baseline ecology information (Section 6.1 to 6.2), Tanjung Jumlai supported by a 

very low diversity and abundance of fishes. Temporary offshore subsea pipelines 

construction/trenching, provision of SPM site involving trenching activities are not expected to cause 

any loss of fishing ground or fisheries resources, although indirect impact such as suspended solids 

(SS) and dissolved oxygen (DO) may affect fisheries resources in nearby waters. 

Effects of SS and DO on fisheries resources could be lethal or sub-lethal through reduction in 

survivorship, growth rate and reproductive potential due to stress incurred by the need to constantly 

flush out deposited material.  High suspended solids level may clog gill structure of fish and cause 
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physical damage and hinder transfer of oxygen. Fish egg and larval fish (fry) are more susceptible to 

deleterious impacts from sedimentation through smothering and clogging of their respiratory 

systems.  Adult fish are more likely to move away when they detect certain suspended solids level 

and therefore less sensitive to the effects from SS. 

Increase in SS in water column combining with a number of other physical or biotic factors would 

reduce DO in water column.  Elevated SS reduces light penetration, lowers the photosynthetic rate of 

phytoplankton and so lowers the rate of oxygen production in water column.  Also, the release of 

inorganic substances from the dredged sediments may cause eutrophication and algal 

bloom.  Oxidation of dead algae may use up some of the oxygen in the water.  If oxygen levels are 

depleted to low levels, fish, especially those in early life stages may be unable to tolerate such 

conditions and suffer hypoxia-induced mortality and / or stress including reduced feeding and growth 

rate. 

Existing control 

Technological approach is conducted to minimize the negative impact arising from the construction 

phase activities. Sediment trap are used to reduce potential impacts of dispersion of suspended 

solids, organic and inorganic materials.  

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

the restricted fishing ground and reduce fish catch is categorized as minor due to its localized and 

short-term nature occurring during the construction phase. The likelihood of this impact from 

happening is categorized as occasional due to the consequence of the mentioned impact can 

happen from the construction works, but Pertamina RU V Balikpapan will require its contractors and 

other third parties to implement a construction management plan that mitigate impacts on the 

restricted fishing ground and reduce fish catch and supervise its implementation. Considering the 

context of the impact consequence and likelihood, the risk ranking for this impact is categorized as 

moderate.   

Residual impacts (with proposed additional mitigation)  

The impact on restricted fishing ground and reduce fish catch due to the planned construction 

activities could be reduced by, among others, avoiding the activities in fishery area, avoiding high 

season for fish catch, and implement conservation, rehabilitation, or relocation of fishery area. 

To reduce and minimize risks of loss of fish stock to the greatest extent possible, it is recommended 

that the location of SPM and subsea pipelines needs to be carefully planned so that they are not built 

directly on fishery area and have the least impact on water movement. In addition, the temporary loss 

of fishing ground and loss of fish stock within the assessment area can be mitigated through the 

conservation, rehabilitation, or relocation of fishery area on the study area after construction. 

To isolate the fisheries resources away from the lethal zone, sediment trap or silt curtain would be 

deployed at near-shore and SPM location to fence off fish from entering the lethal zone during 

construction phase.   
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If these can be implemented it is expected that the likelihood of the impact on restricted fishing ground 

and reduce fish catch from occurring is categorized as unlikely and the consequence remains ‘minor.’ 

Therefore, the ranking of the residual impact is reduced from moderate to low. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on restricted fishing 

ground and reduce fish catch due to the construction activity of the RDMP project for Pertamina RU V 

Balikpapan is presented in the following. 

Impact 

Restricted fishing ground and reduce fish catch due to constructions 

activities of the SPM and offshore/subsea pipelines and commissioning 

& hydrostatic testing for pipelines system 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor  

Likelihood Occasional  Unlikely 

Risk ranking Moderate Low 

9.4.2.4 Operation Impacts 

Impact identification 

The processing unit, oil tank, SPM and offshore/subsea pipelines operation can cause perturbations 

to water quality which may potentially impact the fisheries resources of the Balikpapan Bay and 

Tanjung Jumlai area. The pelagic and reef fishes are thus likely to be affected by changes in key 

water quality parameters caused by oil spill, ballast water and waste water pollution arising from the 

operation of refinery and SPM system. This water quality changing could result in the loss of fish stock 

and decreased the livelihood of fishermen.  

Impact evaluation  

The potential impacts of oil spill, ballast water and waste water pollution caused by processing unit, oil 

tank, SPM and offshore/subsea pipelines operation to the fishery area in the vicinity of the project site 

must be anticipated.  It is because the fishery area (static fishing gear and FADs) in the Balikpapan 

Bay and Tanjung Jumlai relatively has a good value and close enough from SPM and subsea 

pipelines location.  

It is expected that the affected pelagic and reef fishes, would recover with a relatively long timeframe. 

Damage (sub lethal effects) or mortality (lethal effects) occur as the deposition of oil spill, ballast water 

and waste water pollution onto the fisheries resources physically blocks the respiratory and feeding 

apparatus. Effects can be lethal or sub lethal (e.g. reduction in reproductive potential due to stress 

incurred by constantly having to flush out the depositing material).  
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The type of oil and the timing of the oil release influence the severity of oil's effects on fish. In the view 

that mobile sub-tidal fauna like fish is likely to avoid the oil spill and ballast water during operation and 

refuge habitats would be available in nearby coastal waters for the affected resources, adverse 

impact due to the release of contaminant on fisheries resources would be minimal. In this case the 

impact to loss of fish stock and livelihood of the fishermen would be long term and moderate. 

Existing control 

Technological approach is conducted to minimize the negative impact arising from the operation 

phase activities. Specific technology such as skimmer, absorbent, dispersant, oil boom will be applied 

to reduce potential impacts of elevated of oil spill and ballast water pollution. The incident of oil spill 

and ballast water pollution around the area of influence also anticipated to be minimal. In addition, 

another waste water pollution will be handled and managed by Effluent Water Treatment Plant 

(EWTP) designed with technology combination of physical-chemical-biological.  

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

the restricted fishing ground and reduce fish catch is categorized as moderate due to its effect and 

long term nature occurring during the operation phase. The likelihood of this impact from happening is 

categorized as occasional due to the consequence of the mentioned impact can happen from the 

operation works but Pertamina RU V Balikpapan will implement an operation management plan that 

mitigate impacts on the marine habitat and species. Considering this, the risk ranking for this impact is 

categorized as high.    

Residual impacts (with proposed additional mitigation)  

There many control measures could be implemented to reduce potential impacts of oil spill, ballast 

water and waste water pollution. With regard to accidental events, focus should be placed on good 

operational practices, to avoid events that may escalate and lead to serious consequences, to 

personnel safety, the installation and/or the environment. As accidental oil spills are identified as the 

accidental event with the highest potential impact, effective oil spill combat based on an operational 

oil spill contingency plan is important. 

The mitigation measures recommended in the water quality assessment for controlling water quality 

impact would serve also to protect fisheries from indirect impacts and ensure no unacceptable impact 

on fisheries resources and operations. 

If these can be implemented it is expected that the likelihood of the impact on restricted fishing ground 

and reduce fish catch from occurring is categorized as unlikely and the consequence remains 

moderate. Therefore, the ranking of the residual impact is reduced from high to moderate. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on restricted fishing 

ground and reduce fish catch due to the operation activity of Pertamina RU V Balikpapan is presented 

in the following. 
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Impact 

Restricted fishing ground and reduce fish catch due to operation 

activities of the SPM and offshore/subsea pipelines trenching and 

commissioning & hydrostatic testing for pipeline system 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Moderate Moderate 

Likelihood Occasional  Unlikely 

Impact ranking High Moderate 

9.4.2.5 Post Operation Impacts 

Impact identification  

The SPM and support facility decommissioning works will cause sediment transport and high 

sediment deposition on the benthic environment. It could be caused smothering and burial of marine 

organisms. Less mobile species such as coral and marine invertebrate are more susceptible to these 

potential impacts.  

Potential post-operation impacts to restricted fishing ground and reduce fish mainly arise from 

sediment release during SPM and support facility decommissioning works. Both of this post-operation 

activity will lead to dispersion of suspended solids, organic and inorganic materials in the seawater 

column that can smother the nearby mangrove and coral reef and reduced seawater quality. The 

impacts to water quality from this sediment release could give potential impact on the temporary loss 

of fishing ground, loss of fish stock and livelihood of fishermen.  

Impact evaluation 

Impacts resulting from the suspended solids from sedimentation are predicted to be confined to within 

the SPM and support facility decommissioning works and, therefore, will cause any adverse impacts 

to the temporary loss of fishing ground, loss of fish stock and livelihood of fishermen.  

Temporary SPM and support facility decommissioning works are not expected to cause any loss of 

fishing ground or fisheries resources, although indirect impact such as suspended solids (SS) and 

dissolved oxygen (DO) may affect fisheries resources in nearby waters. 

Effects of SS and DO on fisheries resources could be lethal or sub-lethal through reduction in 

survivorship, growth rate and reproductive potential due to stress incurred by the need to constantly 

flush out deposited material.  High suspended solids level may clog gill structure of fish and cause 

physical damage and hinder transfer of oxygen.  Fish egg and larval fish (fry) are more susceptible to 

deleterious impacts from sedimentation through smothering and clogging of their respiratory 

systems.  Adult fish are more likely to move away when they detect certain suspended solids level 

and therefore less sensitive to the effects from SS. 

Increase in SS in water column combining with a number of other physical or biotic factors would 

reduce DO in water column.  Elevated SS reduces light penetration, lowers the photosynthetic rate of 

phytoplankton and so lowers the rate of oxygen production in water column.  Also, the release of 
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inorganic substances from the dredged sediments may cause eutrophication and algal 

bloom.  Oxidation of dead algae may use up some of the oxygen in the water.  If oxygen levels are 

depleted to low levels, fish, especially those in early life stages may be unable to tolerate such 

conditions and suffer hypoxia-induced mortality and / or stress including reduced feeding and growth 

rate. 

However, the impact of SS and DO arising on post-operation phase would be short term in nature. 

Potential damage to fishes and another fishery resources common in the affected area, is therefore 

considered to be minor.  Since the area of fisheries habitat affected and the value of fisheries 

resources lost only constitute a small proportion of the total fisheries resources, the impact is 

considered to be minor and acceptable. 

Existing control 

Technological approach is conducted to minimize the negative impact of sedimentation from the post-

operation phase activities. Sediment trap are used to reduce potential impacts of dispersion of 

suspended solids, organic and inorganic materials  

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

the restricted fishing ground and reduce fish is categorized as minor due to its localized and short-

term nature occurring during the post-operation phase. The likelihood of this impact from happening is 

categorized as occasional due to the consequence of the mentioned impact can happen from the 

post-operation works but Pertamina RU V Balikpapan will require its contractors and other third 

parties to implement a post-operation management plan that mitigate impacts on the restricted fishing 

ground and reduce fish and supervise its implementation. Considering this, the risk ranking for this 

impact is categorized as moderate.    

Residual impacts (with proposed additional mitigation)  

The impact on restricted fishing ground and reduce fish due to the post-operation activities could be 

reduced by avoiding the activities in fisheries resources area and implement monitoring and 

conservation after post-operation phase.  

If these can be implemented it is expected that the likelihood of the impact on restricted fishing ground 

and reduce fish from occurring is categorized as unlikely and the consequence remains minor. 

Therefore, the ranking of the residual impact is reduced from moderate to low. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on restricted fishing 

ground and reduce fish due to the post-operation activity of Pertamina RU V Balikpapan is presented 

in the following. 
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Impact 
Restricted fishing ground and reduce fish due to post-operation 

activities of the SPM and offshore/subsea pipelines commissioning. 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor  

Likelihood Occasional  Unlikely 

Impact ranking Moderate Low 

9.4.3 Protected Areas and Species 

9.4.3.1 Baseline Overview 

Based on the review of the available information on baseline ecology of the marine protected area 

and species in the area of influence (see Section 5.5), There is none marine protected area and 

national park near the area of influence, especially in Terminal Lawe-Lawe and Tanjung Jumlai. The 

nearest national park (Kutai National Park) is about 260 kilometers from the area of influence. But, 

based on Rare Aquatics Species Indonesia (RASI) Conservation Foundation research on 2001 – 

2008, there are biodiversity of marine mammals in Balikpapan Bay area which categorized on 

vulnerable status based on IUCN Red List.  

Three cetacean species, i.e. Irrawaddy dolphin (Orcaella brevirostris), Finless porpoise 

(Neophocaena phocaenoides), and Indo-Pacific bottlenose dolphin (Tursiops aduncus) were 

encountered during all surveys as well as dugongs (Dugong dugon). The finless porpoise and 

bottlenose dolphins occurred in low densities in the outer coastal bay segment, and dugongs in 

several bay segments in very low densities. Irrawaddy dolphins were the species most commonly 

encountered but were almost exclusively sighted in the upper parts of the bay after 2008, whereas 

during 2000 and 2001 they also significantly occurred in the lower bay segments downstream of 

Balikpapan Bay and near coastal area. Individual dolphins also show a high site-fidelity throughout 

the seasons. 

Three of the four mammal species discovered is categorized as vulnerable species (IUCN Red List) 

and the RDMP project for Pertamina RU V Balikpapan activity identified has potential issue 

associated with this species during the SPM construction, offshore/subsea pipelines trenching works 

and hydrostatic testing for pipelines system were identified and assessed based on the specific 

impacts such as marine traffic, underwater noise and decreased of sea water quality.  

9.4.3.2 Pre-construction Impact 

Impacts on the marine mammal species are not anticipated as the pre-construction activities are 

primarily permit application, project dissemination and limited site preparation.  
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9.4.3.3 Construction Impacts 

Impact identification 

The new SPM construction, offshore/subsea pipeline development and commissioning and 

hydrostatic testing for pipeline could potentially result in an increase and underwater noise affecting 

the marine mammal species.  Studies have shown that because of the efficient transfer of sound in 

water, dolphins can detect noises associated with vessels similar to dredgers at distances up to 

approximately 5 km.  Noise disturbance interferes with communication and echolocation pulses which 

are used for navigation and feeding, leading to behavioral changes. There is evidence suggesting that 

some cetacean species (dolphins) will minimize their use of areas affected by underwater noise.   

Impact evaluation  

As highlighted in the impact identification marine traffic and underwater noise from the constructions 

activity have the potential to cause marine mammals species to move away from area of influence. 

Most dolphins can hear within the range of 1-150 kHz though the peak for a variety of species is 

between 8-90 kHz. But, the construction activity and vessel traffic generally results in mostly low 

frequency noise typically in the range of 0.02-1 kHz1 which are below the peak range of 8-90 kHz 

reported for dolphins and therefore, would not likely cause problems. In this case, impacts to the 

marine mammals are predicted to be minimal and transient such that they can resume normal 

activities after the constructions works. 

Existing control 

There is none technological approach conducted to minimize the negative impact arising from the 

constructions phase activities. The control measures to reduce the environmental impact of emitted 

noise only mitigated by restricting the activities that generate noise to certain locations and time 

periods where and when it is known that sensitive species are avoided.  

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

the presence of marine mammals is categorized as minor due to its localized and short-term nature 

occurring during the construction phase. The likelihood of this impact from happening is categorized 

as occasional due to the consequence of the mentioned impact can happen from the construction 

works but Pertamina RU V Balikpapan will require its contractors and other third parties to implement 

a construction management plan that mitigate impacts on marine mammals species and supervise its 

implementation. Considering this, the risk ranking for this impact is categorized as moderate.   

Residual impacts (with proposed additional mitigation)  

Although the increase in underwater noise levels from constructions phase presents new impacts and 

problems, marine mammals have developed various responses and adaptations that allow them to 

exist in a noisy underwater environment. To begin with, marine mammals may exhibit a certain level 

of tolerance for underwater noise. Whales, for example, are known to migrate through busy shipping 

lanes year after year, and dolphins are regularly seen in the wake of passing boats, indicating a 

certain level of tolerance for noise from human activities.  

                                                      
1 Richardson et al (1995). 
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To reduce the frequency noise on constructions activity many noise mitigation systems are available. 

Some of the systems were integrated into normal construction processes without any time delays and 

they were often used as a kind of standard noise mitigation system.  

If these can be implemented it is expected that the likelihood of the impact on the presence of marine 

mammals from occurring is categorized as unlikely and the consequence remains minor. Therefore, 

the ranking of the residual impact is reduced from moderate to low.  

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on the presence of 

marine mammals due to the construction activity of the RDMP project for Pertamina RU V Balikpapan 

is presented in the following. 

Impact 

Marine protected area and species due to constructions activities of 

the SPM and offshore/subsea pipelines and commissioning & 

hydrostatic testing for pipelines system 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor  

Likelihood Occasional  Unlikely 

Risk ranking Moderate Low 

9.4.3.4 Operation Impacts 

Impact identification 

The processing unit, oil tank, SPM and offshore/subsea pipelines operation may cause perturbations 

to water quality which may potentially impact on the presence of marine mammals in Balikapapan Bay 

and Tanjung Jumlai area. The Bottlenose dolphin, Irrawaddy dolphin and Dugong are known to feed 

on fish species that are abundant in area of influence. They are thus likely to be indirectly affected by 

changes in key water quality parameters (such as oil spill, ballast water and waste water pollution) 

arising from the operation project. 

In addition, increase in underwater noise caused by marine traffics may disturb normal cetacean 

movement patterns through potential collision with vessels, increased turbidity generated by 

propellers and submerged equipment. Underwater noise from ships originates mainly from the 

propeller of the ship where cavitation occurs.  

Impact evaluation  

Oil and waste water are a mixture of chemicals, all of which may have different effects on marine 

animals and the combination may be even more hazardous. Several aspects of marine mammals put 

them at risk including the lack of avoidance behavior of oiled waters and indiscriminate feeding in 

convergence zones. 
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Whales, dolphins, dugong and another marine mammal species are air breathers and all must come 

to the surface frequently to take a breath of air. In a large oil spill, these animals may be exposed to 

volatile chemicals during inhalation. Depending on the size of a particular spill, marine mammals and 

sea turtles could be exposed to these chemicals for a fairly long time.  

Furthermore, oil and other chemicals on skin and body may result in skin and eye irritation, burns to 

mucous membranes of eyes and mouth, and increased susceptibility to infection. For large dolphins, 

oil can foul the baleen they use to filter-feed, thereby potentially decreasing their ability to eat. In this 

case the impact to the presence of marine mammals would be long term and moderate during 

operation phase. 

Existing control 

Technological approach is conducted to minimize the negative impact arising from the operation 

phase activities. Specific technology such as skimmer, absorbent, dispersant, oil boom will be applied 

to reduce potential impacts of elevated of oil spill and ballast water pollution. The incident of oil spill 

and ballast water pollution around the area of influence also anticipated to be minimal. In addition, 

another waste water pollution will be handled and managed by Effluent Water Treatment Plant 

(EWTP) designed with technology combination of physical-chemical-biological.  

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

the presence of marine mammals is categorized as moderate due to its effect and long-term nature 

impact occurring during the operation phase. The likelihood of this impact from happening is 

categorized as occasional due to the consequence of the mentioned impact can happen from the 

operation works but Pertamina RU V Balikpapan will implement an operation management plan that 

mitigate impacts on the marine habitat and species. Considering this, the risk ranking for this impact is 

categorized as high.    

Residual impacts (with proposed additional mitigation)  

There many control measures could be implemented to reduce potential impacts of oil spill, ballast 

water and waste water pollution. With regard to accidental events, focus should be placed on good 

operational practices, to avoid events that may escalate and lead to serious consequences, to 

personnel safety, the installation and/or the environment. As accidental oil spills are identified as the 

accidental event with the highest potential impact, effective oil spill combat based on an operational 

oil spill contingency plan is important. 

For the marine traffic, operational and maintenance considerations for reduce its impact are as follow 

below:  

 Clean the propeller to reduce the surface roughness and thus the cavitation;  

 Conduct the socialization and give some warning about reduce ship speed that could be 

reduced the noise;  

If these can be implemented it is expected that the likelihood of the impact on the presence of marine 

mammals from occurring is categorized as unlikely and the consequence remains moderate. 

Therefore, the ranking of the residual impact is reduced from high to moderate. 
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Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on the presence of 

marine mammals due to the operation activity of Pertamina RU V Balikpapan is presented in the 

following. 

Impact 
Marine protected area and species due to operation activities of the 

SPM and offshore/subsea pipelines operation. 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Moderate Moderate 

Likelihood Occasional  Unlikely 

Impact ranking High Moderate 

9.4.3.5 Post Operation Impacts 

Impact identification 

The SPM and support facility commissioning could potentially result in an increase in marine traffic 

and underwater noise affecting the marine mammal species. Studies have shown that because of the 

efficient transfer of sound in water, dolphins can detect noises associated with vessels similar to 

dredgers at distances up to approximately 5 km. Noise disturbance interferes with communication and 

echolocation pulses which are used for navigation and feeding, leading to behavioral changes. There 

is evidence suggesting that some cetacean species (dolphins) will minimize their use of areas 

affected by underwater noise.   

Impact evaluation  

As highlighted in the impact identification underwater noise from the constructions activity have the 

potential to cause marine mammals species to move away from area of influence. Most dolphins can 

hear within the range of 1-150 kHz though the peak for a variety of species is between 8-90 kHz. But, 

the construction activity and vessel traffic generally results in mostly low frequency noise typically in 

the range of 0.02-1 kHz2 which are below the peak range of 8-90 kHz reported for dolphins and 

therefore, would not likely cause problems. In this case, impacts to the marine mammals are predicted 

to be minimal and transient such that they can resume normal activities after the post-operation 

works. 

Existing control 

There is none technological approach that conducted to minimize the negative impact of underwater 

noise from the post-operation phase activities. The control measures to reduce the environmental 

                                                      
2 Richardson et al (1995). 
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impact of emitted noise only mitigated by restricting the activities that generate noise to certain 

locations and time periods where and when it is known that sensitive species are avoided.  

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

the presence of marine mammals is categorized as minor due to its localized and short-term nature 

occurring during the post-operation phase. The likelihood of this impact from happening is categorized 

as occasional due to the consequence of the mentioned impact can happen from the construction 

works but Pertamina RU V Balikpapan will require its contractors and other third parties to implement 

a post-operation management plan that mitigate impacts on the presence of marine mammals and 

supervise its implementation. Considering this, the risk ranking for this impact is categorized as 

moderate.    

Residual impacts (with proposed additional mitigation)  

Although the increase in underwater noise levels from post-operation phase presents new impacts 

and problems, marine mammals have developed various responses and adaptations that allow them 

to exist in a noisy underwater environment. To begin with, marine mammals may exhibit a certain 

level of tolerance for underwater noise. Whales, for example, are known to migrate through busy 

shipping lanes year after year, and dolphins are regularly seen in the wake of passing boats, 

indicating a certain level of tolerance for noise from human activities.  

To reduce the noise frequency on construction activity many noise mitigation systems are available. 

Some of the systems were integrated into normal construction processes without any time delays and 

they were often used as a kind of standard noise mitigation system. 

If these can be implemented it is expected that the likelihood of the impact on the presence of marine 

mammals from occurring is categorized as unlikely and the consequence remains minor. Therefore, 

the ranking of the residual impact is reduced from moderate to low. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on the presence of 

marine mammals due to the post-operation activity of Pertamina RU V Balikpapan is presented in the 

following. 
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Impact 
Marine protected area and species due to post-operation activities of 

the SPM and offshore/subsea pipelines decommissioning works 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor  

Likelihood Occasional  Unlikely 

Impact ranking Moderate Low 

 

9.5 CUMMULATIVE IMPACTS  

Cumulative impacts  are defined as changes to  the physical,  biophysical, social, economic, and 

cultural environments caused by the combination of past, present and “reasonably foreseeable” future 

actions. Cumulative impacts can be positive or negative. 

The changes of the physical, biophysical and the social, economic and cultural environment not only 

affected by the RDMP project activities but also other activities surrounding  the area of influence as 

presented in Figure 9.16. 
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  Drawing Date 10-05-2010)
- Other activities from Sucofindo (KA Andal Document)
- Pipeline from Sucofindo
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As presented in KA ANDAL, the impact of other activities around the RDMP project are as follows: 

Decreasing Air quality, Increasing noise level,  Decreasing sea water quality, Disturbance of  Aquatic 

Biota, Employment opportunities and increased income local communities and Perceptions and 

attitudes towards the overall industry activities. These cumulative impacts can be classified into 

physical component; biological and social, economic and culture as well as community health.  

The physical component include the decreasing of  Air Quality is due to emissions of vehicle 

operation of  industrial activities, and operating the ship and power plant operations, as well as flue 

gas engine generator. The increase of dust and noise from mobilization of vehicles, equipment such 

as generators and generators / power plants as well as the operation of a ship 

The decline in sea water quality    from the activity of vessel in Balikpapan Bay, such as the discharge 

of cooling water from the activities of the power plant, the activity of loading and unloading of ships at 

the pier / TUKS in the activities of the supply base, loading and unloading of coal in activity coal 

terminal, water disposal of liquid waste into the sea from each industrial activities, etc The decline in 

marine sediment quality of the material that falls ship / get into marine waters;  Disruption of water 

biota (plankton, benthos, nekton) from the change in seawater and sediment quality due to the activity 

of ships that are in the waters around the Gulf of Balikpapan; 

The changes of social, economic and culture are related to Employment opportunities and income 

generation of local communities are involved in any industrial activity in the city of Balikpapan and 

Penajam Paser Utara regency. The perceptions and attitudes towards the overall industrial activity are 

the Employment opportunities and income generation of local communities are involved in any 

industrial activity in the city of Balikpapan and Penajam Paser Utara regency. 

The changes to physical, biological and social, economic and cultural environment caused by the 

RDMP activities are based on the impact and risk assessment explained in previous sections. These 

are the incremental impacts on the areas during operation stage such as soil contamination, 

disturbance of aquatic biota, and the increased exposure to the fire and emergency situation and 

other incidents which have risk ranking between moderate and high. 

9.5 SOCIO-ECONOMIC AND CULTURAL IMPACTS  

This subsection presents a risk assessment and impact on the social, economic and cultural result 

RDMP project of Pertamina RU V Balikpapan. Risk assessment and determine the level of 

significance of impacts, including on the perceptions and attitudes, job and business opportunities, 

changes in population structure, changes in people's income, disruption fishing activities, an increase 

in traffic (ground) and sea as well as the impact on cultural heritage. 

9.5.1 Community Perception  

9.5.1.1 Baseline Overview 

Socialization  

Changes in perceptions and attitudes studied were affected by the changes that socialization 

activities. Dissemination activities are planned to be implemented in phases i.e. in the early stages of 

the project and at the time of the start of construction. This activity is intended to provide information 

to the public regarding the description of planned activities, the possible impact and opportunities for 
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communities to participate in project activities. Lack of knowledge about the description of the 

activities, the possible impact and benefits/opportunities that can be exploited then based on the level 

of public understanding will arise changes in perceptions and attitudes towards the presence of the 

project plan. 

Site Preparation 

In preparation, no land acquisition process for land and building assets owned by Pertamina RU V 

Balikpapan. According to letter No. 163/C00000/2016-SO from the Director of Pertamina, dated 

March 2016, states that no sales procedures and the transfer of its assets except for the demolition of 

some assets owned by Pertamina RU V Balikpapan to RDMP project. Based on the letter, some of 

the affected assets are as follows:  

 Owned housing companies in Dohor - RU V Balikpapan (27 buildings); 

 Houses, roads and drainage facilities in Dohor - RU V Balikpapan (23 buildings); and 

 Building other houses around 280 units (stage 4). 

The socialization process has been carried out by the HR department together with the board of 

Pertamina employee unions, including the resettlement plan of the staff and their families from the 

residential complex to the apartment belonging to the company. 

Another problem associated with land acquisition is the transfer of a football stadium that is owned by 

Pertamina, Parikshit Stadium. Pertamina already responded to this issue by issuing a statement 

441/E15000/2016-SO revealed that the stadium can’t be used anymore because it will be dismantled 

so that Pertamina asked the local government and relevant stakeholders to find solutions. 

Parikshit Stadium in the region, there are approximately 26 units of business / small food stalls along 

one side of the stadium. According to representatives of the traders of the cooperative board Kopekta 

UP V refinery Mandiri, the existing notification by mail from the Directorate of Human Resources & 

General Number: 039/K21250/2016-SO RDMP Execution Project RU V Balikpapan. Traders also 

have submitted a request to move the location (relocated) to be facilitated by Pertamina. 

Acceptance and Release of Labor in the Construction Phase and Operation  

The emergence/loss of job opportunities may result from the activities of acceptance and release of 

labor after the end of construction activities and operations. Each community has an opportunity to be 

involved in the construction and operation in accordance with the required qualifications. 

Needs total construction workforce development is 9,519 people, with the labor division of 129 people 

for pipeline installation activities onshore, 139 people for onshore pipeline installation, 8.947 the 

development activities refinery units and 304 people supporting the construction of facilities at refinery 

Terminal Lawe- Lawe. 

Labor requirements are particularly important, especially in the area Penajam Paser Utara. Based on 

the manpower needs of construction activities in Penajam Paser Utara amounted to 563 people, at 

least 30% of the population (as unskill workers) can engage in development activities. 
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In the operating phase required a workforce of 350 people. Currently the operations workforce in 

Pertamina RU V Balikpapan amounted to 2,446 people, mostly a labor of outsourcing as much as 

1,428 people or by 58%. 

Recruitment in the phase of operations carried out by Pertamina through the reception is open on the 

website Pertamina and for the recruitment of other operations, conducted through kontarktor or 

performed by a 3rd party. In the implementation, every community has an opportunity to be involved in 

operations in accordance with the required qualifications. 

Based on the data recording using a questionnaire that most respondents in Balikpapan City know 

development plan RDMP RU V (72%) agree and (88%) fraction, 5% do not agree to the presence of 

this project. For the region Penajam Paser Utara most respondents knew additional plan of facilities in 

Lawe-Lawe tank (46%) and agree (52%) of the presence of this project. 

People who agree and give a positive response to the presence of the company, along with the 

reasons as follows: 

 Expanding employment; 

 Grow the economy of the community such as the emergence of new businesses in the 

community; 

 Increasing people's income; and 

 The existence of economic empowerment, especially economic empowerment through 

programs CSR Company. 

People who disagree and give a negative perception of the presence of the company and the reasons 

were concerns about the negative impacts of the project activities, which would lower the quality of 

the environment for the life of the surrounding community. 

9.5.1.2 Pre-construction Impact 

Impact identification  

Socialization and site preparation plan RDMP development Pertamina RU V is expected to have an 

impact on the public perception that is both positive and negative. Positive public perceptions arise 

during their socialization activities will foster development expectations and also hopes to get the 

benefits. Many hopes expressed by residents who waited plan realization of this project, while the 

negative effects will arise because of concerns over the environmental damage of the sustainability 

work including running their businesses today. 

To resettlement employees, conversion and transfer of the stadium negligible impact, but for informal 

traders and expectations of society in general this will give rise to negative perceptions. Negative 

perception of the community as a result of socialization and preparation of land, if it is not managed 

properly will be the emergence of complaints and unrest in society and if it is not capable of being 

managed properly it will lead to the emergence of the potential for social conflict. 

Impact evaluation 

Socialization activities can change perceptions and attitudes that were not initially support can be a 

support and socialization activities will take place in a short time with a very broad scope (the spread 
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of impact). Socialization, will change the attitude of society disagree by more than 50%. The impact of 

change in perceptions will take longer to emerge other factors that influence that come from other 

activities. 

Existing control 

Perceptions and attitudes can be changed at any time if the implementation of activities in the field is 

not in accordance with the information and messages delivered during the socialization. The message 

conveyed in the socialization is that the negative impact will be well managed and the positive impact 

will be optimized so that the company's performance can be better. Control changes in perceptions 

and attitudes can be done through programs targeted community activities and public relations 

program. 

Evaluation of existing impact (with existing control) 

Based on the identification of the effects described above, the consequences (magnitude) the impact 

on the perception of (negative) and the attitude of the public, especially the food vendors were 

categorized as minor because of minor problems, local, short-term that occurs during the pre 

construction or impact to some local communities. 

The possible impact of this happening are categorized as occasionally because of the 

consequences of these impacts may occur in the pre-construction phase, so that the Pertamina RU V 

Balikpapan will always coordination and dissemination to the parties in this phase. Ranked the risk of 

this impact is classified as moderate. 

Residual impacts (with proposed additional mitigation)   

If this can be implemented, it is expected that the possible impact on the perceptions and attitudes are 

categorized as unlikely and consequently remain minor. Therefore, reduced residual impact ratings 

from moderate to low. 

Inherent and residual impact ranking 

Based on the description above, the ranking of the inherent and residual impacts on the perceptions 

and attitudes of the public, especially the food vendors for dissemination activities and the preparation 

of the site development RDMP plan Pertamina RU V Balikpapan are presented below. 

Impact 

Perceptions and attitudes (traders of food) against the company for 

socialization and preparation of site development RDMP plan 

Pertamina RU V Balikpapan 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor  

Likelihood Likely  Occasional 

Risk ranking Moderate Low 
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9.5.1.3 Construction Impact 

Impact identification  

Construction activity starts from the recruitment, including termination of employment at the end of the 

construction phase, the transfer of Yos Sudarso, mobilization / demobilization of materials and 

equipment, excavation and deploying land pipeline supporting means Lawe-Lawe Terminal, 

construction SPM new and trenching pipelines off beach (Makassar Strait, Tanjung Jumlai and 

Balikpapan Bay) identified will have an impact on perceptions and attitudes. 

Impact evaluation 

Acceptance of construction workforce a priority of local communities, giving wages at least equivalent 

to the minimum wage sector is the City and County in East Kalimantan, incentives to work and 

priorities of forming a business unit fulfill the manpower needs of the local community, the provision of 

capital and business coaching is expected to positively impact public perception. On the contrary, 

recruitment is dominated by workers from outside the region, remuneration and did not correspond 

UMSK seeks opportunities given to non locals predicted negative impacts public perception. The 

positive perception of society derivative impacts, among others: the support, cooperation and the 

smooth implementation of the construction activities. 

Activity release of labor in the construction phase will have an impact on changes in revenue levels. 

Changes in the level of income derived from the direct impact of which on the release of labor and of 

the impact of the cut in business opportunity. Negative perception of the public are expected to 

emerge from the local workforce are no longer recruited into labor in the operation phase 

Negative perception, especially the users of the diversion road. On the plan to re-route the road / 

diversion road Yos Sudarso done with minimal displacement to provide equal access to the width of 

the existing road (± 10 meters), so the performance of the road can still run well but a different route. 

The mobilization / demobilization of equipment and materials, including excavation and the 

deployment of land pipeline terminal supporting means Lawe-Lawe of an impact on the increase of 

the land traffic and shipping lanes, air quality is a major happening on the access road traversed 

transportation vehicles 

Supporting infrastructure development activities, namely the construction of the new SPM and 

trenching pipelines offshore marine form of the deployment pipeline may result in disruption of traffic 

and shipping lanes. Disorders of the shipping channel is also due to the mobilization / demobilization 

of equipment and materials that utilize the ocean as a means of freight transportation. Increased load 

shipping channel will have an impact on fishing activities giving rise to the perception of (negative) of 

the fishermen in the area and also in Balikpapan region and Penajam Paser Utara. 

Existing control 

Approach to social, institutional and technological done to minimize the negative impacts arising from 

the construction phase. To anticipate and mitigate potential impacts as a result of termination of 

employment (the end of the construction phase) performed administrative management and labor 

agreements according to and under the labor law. The need for coordination and cooperation with the 

parties related technical (such as the Police, the Department of Traffic and road transport-DLLAJ) for 
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diverting Yos Sudarso, mobilization / demobilization of materials and equipment, excavation and 

deploying land pipeline supporting means Lawe-Lawe Terminal. 

For construction activities SPM new and trenching pipelines offshore (Makassar Strait, Tanjung 

Jumlai and Balikpapan Bay) Pertamina RU V will be coordinated with the Unit Operator Port (KSOP) 

and scheduling activities that fit needs to be done so as to minimize disruption shipping lanes in the 

region Penajam and particularly in the Gulf of Balikpapan. The burial position data and the 

corresponding pipe real condition (as per-laid) will be submitted to the relevant agencies (such as the 

Directorate General of Oil and Gas, DGST, PUSHIDROSAL, as well as the Directorate of Air 

Navigation) before and after conduct deployment pipeline. The entire system including the pipeline 

will have the information in the form of images that correspond to the real conditions in the field (as 

built drawings). Then the pipe burial location information will be published in the Official Indonesian 

Seafarers (BPI) and NTM (Notice to Mariners). For the users of the local shipping lines can determine 

the presence of facilities at sea and can be anticipated for the safety of shipping. 

Evaluation of existing impact (with existing control) 

Based on the identification of the effects described above, the consequences (magnitude) the impact 

on the perceptions and attitudes are categorized as moderate, comprehensive, medium-term impact 

or continuous complaints from the local community a wider occur during the construction phase. 

The possible impact of this happening are categorized as occasionally because of the 

consequences of these impacts may occur during construction phase, so that before the 

implementation of the RU V Pertamina Balikpapan will always do the coordination, cooperation and 

socialization to the parties on any plan of action. Risk rating for impact is categorized as high. 

Residual impacts (with proposed additional mitigation)  

If this can be implemented, it is expected that the possible impact on the perceptions and attitudes are 

categorized as unlikely and consequently remain moderate. Therefore the residual impact ratings 

reduced from high to moderate. 

Inherent and residual impact ranking 

Based on the description above, the ranking of the inherent and residual impacts on the transfer of 

Yos Sudarso, mobilization/demobilization of materials and equipment, excavation and deploying land 

pipeline supporting means Lawe-Lawe Terminal, construction SPM new and trenching pipelines 

offshore (Makassar Strait, Tanjung Jumlai and Balikpapan Bay) development plan RDMP Pertamina 

RU V Balikpapan are presented below. 
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Impact 

Perceptions and attitudes toward the company for the activities 

transfer of Yos Sudarso, mobilization / demobilization of materials 

and equipment, excavation and deploying land pipeline supporting 

means Lawe-Lawe Terminal, construction SPM new and trenching 

pipelines offshore (Makassar Strait, Tanjung Jumlai and Balikpapan 

Bay) 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Moderate Moderate 

Likelihood Occasional Unlikely 

Risk ranking High Moderate 

9.5.2 Population Structure Changes 

9.5.2.1 Baseline Overview 

The emergence/loss of job opportunities may result from the activities of acceptance and release of 

labor after the end of construction activities. Each community has an opportunity to be involved in the 

construction and operation in accordance with the required qualifications. 

Needs total construction workforce development amounted to 9,519 people, with the division of labor 

129 people for activities to install the pipe in the ground, 139 activities to install pipes at sea, 8,947 the 

development activities refinery units and 304 development activities supporting facilities refinery in 

Lawe-Lawe Terminal. Acceptance of construction workers Balikpapan refinery development and 

supporting facilities of the local community as much as 20% of the local population particularly 

affected. 

Labor requirements are particularly important, especially in the area Penajam Paser Utara. Based on 

the manpower needs of construction activities in Penajam Paser Utara amounted to 563 people, at 

least 20% of the population (as unskil workersl) can engage in development activities. 

9.5.2.2 Construction Impact 

Impact identification  

The population of the study area (4 villages) around 66,165 people or 9.0% of the total population of 

the city of Balikpapan, amounting to 736,372 people. The population in this area of study will increase 

or the addition of approximately 4,760 people (50% of 9,519 persons) from outside the region or be 

70,925 people. The composition of the population changes in the study area of about 0.6% to 9.6% of 

the total population of the city of Balikpapan. 

The population of the study area (7 urban/rural) of about 37,643 inhabitants, or about 50.4% of the 

total population of Penajam district around 74,747 people. The population in the study area is not 

increased or additions for employment will use the labor of the study area. 
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Existing control 

The number of workers from outside the area who will be entering the study area is estimated at 

about 4,759 people. Approach the data structuring and administration of population and the 

distribution of placements by working areas will reduce the problem of increasing the number and 

density of population in the study area. 

Evaluation of existing impact (with existing control) 

Based on the identification of the effects described above, the consequences (magnitude) the impact 

of the change in structure of the population is classified as minor, minor problems, local, short-term or 

effects to some local communities occur during the construction phase. 

The possible impact of this happening are categorized as occasionally because of the 

consequences of these impacts may occur during construction phase, so that before the 

implementation of the Pertamina RU V Balikpapan will always coordinate with the parties once the 

data structuring and administration of population and the division of labor placement by region. 

Ranked the risk of this impact is classified as moderate. 

Residual impacts (with proposed additional mitigation)  

Based on the identification of the effects described above, the consequences (magnitude) the impact 

of the change in structure of the population is classified as minor, minor problems, local, short-term or 

effects to some local communities occur during the construction phase. 

The possible impact of this happening are categorized as occasionally because of the 

consequences of these impacts may occur during construction phase, so that before the 

implementation of the Pertamina RU V Balikpapan will always coordinate with the parties once the 

data structuring and administration of population and the division of labor placement by region. 

Ranked the risk of this impact is classified as moderate. 

Inherent and residual impact ranking 

Based on the description above, the ranking of the inherent and residual impacts on changes in 

population structure development plans RDMP RU V Balikpapan are presented below. 

Impact Population Structure Changes 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Positive Positive 

Consequence/magnitude Minor Minor 

Likelihood Occasional Unlikely 

Risk ranking Moderate Low 
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9.5.3 Job Opportunity  

9.5.3.1 Baseline Overview 

Admission of labor in the construction stage raises employment and business opportunity. The 

number of workers that will be accepted at the stage of construction of 9519 people, with the division 

of labor 129 people for activities to install the pipe in the ground, 139 activities to install pipes at sea, 

8947 the development activities refinery units and 304 development activities supporting facilities 

refinery in Lawe-Lawe Terminal. 

Acceptance of construction labor for the development Balikpapan refinery and supporting facilities 

from the local community as much as >50% of the local population particularly affected. The 

employment of construction activity in Penajam Paser Utara amounted to 563 people, at least 30% of 

that number is resident (as un-skill workers) can engage in development activities. 

The majority of job/livelihood of residents in Balikpapan City is as private sector employees 24.04% 

and 16.17% as traders. Unlike the case in Penajam Paser Utara, 47.76% work as farmers and 

fishermen catch of 46.27%. The survey result demonstrates that generally, working conditions in the 

city of Balikpapan more work as an employee and in the Penajam Paser Utara district dominantly 

works as journeyman (farmer/fisherman). 

Based on the expectations of the people in the study area, in Balikpapan approximately 77% and 

approximately 51% Penajam stated that they want to be involved in project plan development 

activities RDMP RU V mainly as the workers in the construction and the operation phases 

9.5.3.2 Construction Impact 

Impact identification  

Labor force participation rate (LFPR/TPAK-Tingkat Partisipasi Angkatan Kerja) in Balikpapan City, 

during 2016, approximately of 148 886 people or equals with 62.50% of the 238,218 people, the next 

working ± 140,024 unemployed people and as many as 8.862 people, or 3.72%. Labor force 

participation rate (LFPR) in study area (Penajam) in 2015 approximately 30,392 people or 63,6% of 

47.763 people, the next working ± 28,180 people, who are still unemployed as many as 2,212 people 

or 4.63%. 

If referring to the local recruitment plan as much as 9519 labor will engage during the construction 

phase, then if all the job opportunities can be filled by the local workforce from the study areas it can 

be said that the new employment opportunities from the projects can alleviate the problem of 

unemployment in the study area. But considering the condition of the quality of education and skill 

levels of the workforce and job seekers in the study area, it was determined that local employment 

opportunities that can be absorbed by the job seekers in the study area as a whole, estimated to 

4,760 people (50% of the 9519 people) 4,197 people from Balikpapan and from 563 people Penajam. 

Recruitment activities will change LFPR in Balipapan by 1.8% (from 62.5% to 64.3%) and 1.2% in 

Penajam (from 63.6% to 64.8%), the calculation given as follows: 

Balikapapan : 

TPAK =   JPB    x 100% = 153.083   x 100% = 64,3% 

               JPUK                  238.218 



 

ESIA 9-143 Pertamina RU V Balikpapan RDMP 

Where    
TPAK = Labor Force Participation Rate  
JPB = Working Population =  148.886 people + 4.197 people 
JPUK = Working Age Population =  238.218 people 

 

 

Penajam : 

TPAK =   JPB    x 100% = 30.392   x 100% = 64,8% 

               JPUK                  47.763 

Where :    
TPAK = Labor Force Participation Rate  
JPB = Working Population =  30.392 people + 563 people 
JPUK = Working Age Population =  47,763 people 

 

Based on the data detected by the project plan, it can reduce the number of unemployed from as 

many as 11,074 people (8,862 people + 2,212 people) – 4,760 people, became 6,314 people or 43% 

of the number of unemployed in the study area (Balikpapan and Penajam). 

Existing control 

The number of affected people in the study area (if initiator recruiting local manpower according to 

plan), then there are 4,760 local labor is absorbed and the amount of labor outside the limits of the 

study that will be affected by the positive impact of the activities recruitment labor during the 

construction phase as many as 4,759 people. Based on the number of workers, there is balance but it 

potentially causes a social tension that will arise when some people in Balikpapan City and especially 

in the region Penajam recognized this condition. 

For that Pertamina or third parties/contractors should be open and fair in the recruitment process and, 

if deemed necessary local labor quota amount is greater than the quota of the surrounding area. 

Pertamina and or contractors prepare appropriate employment relationship existing manpower 

regulations, e.g. labor agreement made for a certain time or for an unspecified time during the 

construction phase, while taking care to guarantee the existence of wage and protection of decent 

work. 

Evaluation of existing impact (with Existing Control) 

Based on the identification of the effects described above, the consequences (magnitude) the impact 

on employment is classified as moderate, a widespread problem, the impact of mid-term or ongoing 

complaints from local communities wider during the construction phase. 

The possible impact of this happening are categorized as likely for the consequences of these 

impacts may occur during construction phase, so that before the implementation of the recruitment 

Pertamina RU V Balikpapan coordination and cooperation with the Local Government (represented by 

related parties Department of Labor in New York City and Penajam), the third/contractors, NGOs and 

community leaders, if deemed necessary. Ranked the risk of this impact is classified as moderate. 

Residual impacts (with proposed additional mitigation)  

If this can be implemented it is expected that employment opportunities for residents of the study area 

and outside the region would be beneficial, categorized as likely and consequently be minor. 

Therefore the residual impact ratings reduced from high to moderate. 
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Inherent and residual impact ranking 

Based on the description above, the ranking of the inherent and residual impacts on employment and 

population in the study area around the building plans RDMP Pertamina RU V Balikpapan are 

presented below. 

Impact Job opportunities residents in and around the study area 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Positive Positive 

Consequence/magnitude Moderate Minor 

Likelihood Likely Likely 

Risk ranking High Moderate 

9.5.4 Increased Business Opportunities 

Inclusive development a priority in the implementation of development in Indonesia. Inclusive 

development is quality development, ie development that takes into account the growth (pro-growth), 

employment (pro-job), reduce poverty (pro-poor) and care for the environment (pro-environment). For 

that development activities are expected to give a multiplier effect on the level of household income 

(household income multifier simple, SHIM) and also to the multiplier effect of employment 

(employment multifier simple, SEM). 

The multiplier effect of household income (household income multifier simple, SHIM) is a multiplier of 

household income on wages earned extra households due to the increase in final demand, which 

includes household consumption, government spending and investment. Additional pay is derived 

from the additional labor to meet the needs of the increased output. 

Based on the research results Andrio (2015) that the SHIM of public works infrastructure sector (PU) 

(roads, bridges and ports) amounted to 0,348, the value of intra SHIM (SHiMi) of 0,265 and an extra 

SHIM (SHIMj) of 0,083. This means that if there is an increase of final demand, which includes 

household consumption, government spending and investment in the sectors of roads, bridges and 

ports amounting to IDR 1 billion, it will have an impact on increasing household income working in the 

sector of roads, bridges and ports amounting to IDR 265 million, while the increase in household 

income who work outside the sector of roads, bridges and ports amounted IDR 83 million bringing the 

total increase its output of IDR 348 million. 

The multiplier effect of labor (employment multifier simple, SEM) of public works infrastructure sector 

(PU) (roads, bridges and ports) amounted to 0.035 (of 0.023 semi and SEMj of 0.012). This means 

that if there is an increase of final demand, which includes household consumption, government 

spending and investment in the sectors of roads, bridges and ports amounting to IDR 1 billion, then 

the additional labor absorbed in the sectors of roads, bridges and harbor as many as 23 people, while 

additional manpower absorbed in other sectors as many as 12 people, so in total the additional labor 

force absorbed by 35 people. 
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9.5.4.1 Baseline Overview 

The number of workers that will be accepted at the stage of construction of 9519 people, with the 

division of labor 129 people for activities to install the pipe in the ground, 139 activities to install pipes 

at sea, 8,947 the development activities refinery units and 304 development activities supporting 

facilities refinery in Lawe-Lawe Terminal. This condition is a business opportunity that can be 

exploited by local residents around the location of activities, among others, provision and fulfillment of 

basic needs of the workers of the project, such as food stalls and rent house. Business opportunities 

in other fields are also predicted to emerge as a motorcycle repair business/car wash motorcycle/car, 

salon, welder, tire services, printing services, photo copy services, a grocery shop and a motorcycle 

taxi driver. 

Based on a survey known that 80% of respondents (people) in Balikpapan and 36% respondents 

(community) in Penajam give feedback / expected that the project plans construction of RDMP RU V 

will create business opportunities such as food stalls / grocery shop, and raw material suppliers 5% (in 

Balikpapan) and 10% (in Penajam), motorbike etc. 

9.5.4.2 Construction Impact 

Impact identification  

Referring to the result study mentioned above, the project plan development RDMP RU V including 

infrastructure in it has a typical relatively the same as the sector of public works (roads, bridges and 

ports), it is estimated that a large value of the multiple effect of these activities relative will not be 

much different from the value of the multiplier effect of PU sector. 

Here are delivered massive business opportunity are particularly relevant to the fulfillment of the 

consumption needs of construction workers are food stalls, using some assumptions include: 1) the 

number of workers (from outside the study area) construction that meets the needs of consumption 

around the project site is at 60% (60 % of the 4,759 people = 2,855 people), the rest bring lunch or go 

home each; 2) a business unit of food stalls maximum meet the consumption needs of workers as 

many as 100 people, so that the stalls were raised about 29 units (2,855 people = 100/unit); and 3) 

one unit restaurant business will require a workforce of 5 people. Increased in business opportunities 

(restaurant / foo stall) provides dual effect up to 145 people (29 units x 5 people/unit). 

Using the assumption that every household has 4 members of the family, then there will be residents 

of about 580 people who receive indirect positive impact. The number of people affected by the 

positive (direct and indirect) is expected to rise even more if it were broken with business 

opportunities in other fields. 

Existing control 

To the presence of the project company, the public expects a few things such as: more jobs, grow the 

economy of society such as the emergence of new businesses in the community, increase incomes 

and their economic empowerment, especially economic empowerment through CSR programs. 

The role of Pertamina or third parties / contractors to perform identification and data collection and 

development through empowerment programs, especially those interested and interested in 

developing their own independent business or facilitated by Pertamina. Pertamina as the party 

responsible for the working conditions and environment of the workers from third parties / contractors, 



 

ESIA 9-146 Pertamina RU V Balikpapan RDMP 

reasonably likely to facilitate assistance (if possible) the capital or other form that the activities of this 

business opportunity to support a project that was completed on target. 

Evaluation of existing impact (with existing control) 

Based on the identification of the effects described above, the consequences (magnitude) the impact 

on employment is classified as minor, minor problems, local, short-term or effects to some local 

people during the construction phase. 

The possible impact of this happening are categorized as likely for the consequences of these 

impacts may occur during the construction phase. Increased business opportunities is positively 

correlated with the location of construction activities (in Balikpapan and Penajam) so that the 

Pertamina or third parties/contractors to provide access (spot/location) to the community to open its 

business units. Coaching is done by conducting food hygiene standards, the place and supporting 

facilities (tables, chairs and cooking and eating utensils) and the availability of clean water sources. 

Ranked the risk of this impact is classified as moderate. 

Residual impacts (with proposed additional mitigation)  

If this can be implemented, the possible impact of an increase in business opportunities for residents 

in the vicinity of the construction activity, categorized as occasionally and consequently remain 

minor. Therefore the residual impact ratings of moderate fixed moderate. 

Inherent and residual impact ranking 

Based on the description above, the ranking of the inherent and residual impacts on employment and 

population in the study area around the building plans RDMP RU V Balikpapan are presented below. 

Impact Job  opportunities residents in and around the study area 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Positive Positive 

Consequence/magnitude Minor Minor 

Likelihood Likely Occasionally 

Risk ranking Moderate Moderate 

9.5.5 Increased Community Income 

9.5.5.1 Baseline Overview 

There are two kind of positive income changes: 1). Direct incomes changes from labor recruitment 

within six (6) activities during the construction phase; and 2). Indirect income changes from business 

opportunity. 

Based on the prediction of direct income changes from labor recruitment activity in construction 

phase, data showed that the impact will increase the income IDR 22.845.600.000/month, whereas if it 

calculated for ± 129 months in total (Phase Construction) it is estimated to IDR 546,854,400,000. The 

impact of income changes are significantly affected on the local economy and regional development, 

the impact of income change and its prediction are presented in the table below. 
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Table 9.9 Prediction of magnitude impact on income changes derived from the 

labor recruitment of six activities (in construction phase). 

Type of Activity 
Total 

need of 
labor 

Working 
period 

(month) 

Income 
/month*) 

Total Income 

Procurement and mobilization/demobilization 
of equipment and material 

60 24 144.000.000 3.456.000.000 

Development and diversion of oil road 40 9 96.000.000 864.000.000 

Opening and preparation of the land 90 24 216.000.000 5.184.000.000 

Proceessing and construction of supporting 
facility- Refinery Balikpapan, 

8.846 24 21.230.400.000 509.529.600.000 

Supporting facility and onshore pipeline 
deployment  

344 24 825.600.000 19.814.400.000 

SPM and offshore pipeline deployment 
(Makasar Strait dan Balikpapan Bay)    

139 24 333.600.000 8.006.400.000 

Total 9.519 129 22.845.600.000 546.854.400.000 

Source : Data Analysis, 2017. 
Notes : *) IDR 2.408.000/month (UMK Balikpapan) dan IDR 2.566.000 (UMK PPU) = average IDR 2.400.000 

Based on data from ILO (2015) on Labour and social trends in Indonesia 2014-2015, known that the 

average monthly expense per capita living in cities and village for food components amounted to 

44.9% (city) and 58.8% (village) 

If the funds were spent around project area by 45% in consumption needs (60% of the 9519 people) 

so that the money circulating in study area around IDR 6.1 billion/month (IDR 2,400,000/person x 

9519 x 0.6 x 0.45). Circulation of money amounting to IDR 6.1 billion/month can encourage economic 

development around the project site locations. 

The result of the impact on indirect income changes from increased bussiness opportunities such as 

food stalls, earned net income about IDR 1,233,662,400 per month (IDR.2.400.000/person/month x 

9519 person/month x 0.6 x 0.45 x 0.2), while the net income of food stall during the Construction 

Phase lasted 24 months about IDR 29,607,897,600 or IDR 14,803,948,800 for 12 months, see table 

below. 

Table 9.10 Prediction of magnitude impact on income changes derived from the 
labor recruitment of five activities (in construction phase). 

Tyoe of Activity 

Income from Food Stall Business  

Gross 
Income Per 
Month (IDR) 

Net Income 
Per Month 

(IDR) 

Total Gross 
Income (IDR) 

Total Net 
Income (IDR) 

Procurement and 
mobilization/demobilization of 
equipment and material 

38,880,000 7,776,000 933,120,000 186,624,000 

Development and diversion of oil 
road 

25,920,000 5,184,000 233,280,000 124,416,000 

Opening and preparation of the land 58.320.000 11.664.000 1.399.680.000 279.936.000 

Proceessing and construction of 
supporting facility- Refinery 
Balikpapan, 

5,732,208,000 1,146,441,600 137,572,992,000 27,514,598,400 



 

ESIA 9-148 Pertamina RU V Balikpapan RDMP 

Tyoe of Activity 

Income from Food Stall Business  

Gross 
Income Per 
Month (IDR) 

Net Income 
Per Month 

(IDR) 

Total Gross 
Income (IDR) 

Total Net 
Income (IDR) 

Supporting facility and onshore 
pipeline deployment  

222,912,000 44,582,400 5,349,888,000 1,069,977,600 

SPM and offshore pipeline 
deployment (Makasar Strait dan 
Balikpapan Bay)    

90,072,000 18,014,400 2,161,728,000 432,345,600 

Total 6,168,312,000 1,233,662,400 147,650,688,000 29,607,897,600 

Source: Data Analysis, 2017. 

Impact identification 

The number of people affected by positive impact of income changes is 9519 workers in construction 

phase, then the number of people affected by positive changes in income , their chance to make 

something new (food stalls) is about 145 people. 

If income changes from wage labor + net income from a food stall is assumed as an additional 

revenue of every population in the study area, then the sums are divided by the population in the 

study area (103,808 people or 20,762 households), namely (IDR 22.845.600.000/month + IDR 

1.233.662.400/month = IDR 24.079.262.400/month) IDR 24,079,26,400 : 20,762 household = IDR 

1,150,000. Benefits of the project per month is about IDR 1.150.000/household or IDR 287.000 

capita/month (assuming that each family has 4 members). In general there is a change or an increase 

in income of people in study area about 12% per month, if it is assumed that at this time they have an 

average income of IDR  2,400,000 per month. 

Existing control 

The presence of company's projects, people expect a few things such as: a) increase incomes; and b) 

economic empowerment, especially economic empowerment through CSR programs. 

The role of Pertamina or third parties/contractors for identifyingg, recording and conducting 

empowerment programs, especially for those who are interested in developing their own business 

independently or facilitated by Pertamina.  

Evaluation of existing impact (with existing control) 

Based on the identification of effects described above, the consequences (magnitude) impact on 

community incomes changes were classified as minor due to minor problem , local, short-term or 

effects to some local people, because who get the change of income directly is the workers involved 

in the work / project phase construction. 

The possible impact of this happening are categorized as likely in the construction phase. Changes in 

community income is positively correlated with the location of construction activities (in Balikpapan 

and Penajam) so that Pertamina or third parties/contractors provide access for local community to 

work in the project. Ranked risk of this impact is classified as moderate. 
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Residual impacts (with proposed additional mitigation)  

In order for recruitment by Pertamina or third party can have a positive impact including changes in 

community income in study area, here are some points that can lead management activity, such as: 

a) ensure that the remuneration in accordance with existing provisions of the Minimum Wages 

Province / District (UMP/K); b) ensure the safety and security of employment; c) give priority to 

partnerships with local economic institutions, in food service business / catering or rented houses for 

workers. 

Regarding to these conditions, the potential impact of community income changes categorized as 

certain and consequently remain minor, therefore the residual impact ratings increase from 

moderate to high. 

Inherent and residual impact ranking 

Based on the description above, the ranking of the inherent and residual impacts on community 

income changes due to the use of labor in the construction phase in study area and around 

development plans RDMP RU V Balikpapan is summarized in the following. 

Impact 

Community income changes due to the use of labor in the 
construction phase in study area and around development plans 

RDMP RU V Balikpapan 

 Inherent impact (after 
implementing existing control) 

 

Residual impact (if proposed 
additional mitigation is 

implemented) 

Impact type Positive Positive 

Consequence/magnitude Minor Minor 

Likelihood Likely  Certain 

Risk ranking Moderate High 

9.5.6 Community Income Decreases 

There are two kind of income changes that are positive, such as: 1).Direct changes in income from 

the release of labor during the construction phase; and 2). Indirect changes in income from the 

business opportunity. 

9.5.6.1 Baseline Overview 

Based on survey results, the majority of population in Balikpapan City is working as private employees 

about 24.04% and worked as a trader 16.17%. Unlike the case in Penajam Paser Utara, most of 

population work as private employees has a percentage of 47.76% and as fishermen 46.27%. Survey 

result indicate the working conditions in Balikpapan is that population work as an employee is higher 

and in Penajam Paser Utara population are prefer as daily workers (farmers/fishermen) 

Based on data collected through a questionnaire survey, detremined that 22% respondents have an 

income per household/month <IDR 1,000,000 and 57% respondents have an income between IDR 

1,000,000 - IDR 2,500,000. 

Impact identification  

Community income is expected to increase with the assumption that there was an increase of 10% 

against the previous income as well as decreasing levels of unemployment which has become a 
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government program. In the future, without the project development RDMP RU V Pertamina 

Balikpapan the income levels will continue to rise, so that the economic conditions will improve. 

It is predicted later after people who work as construction workers finish the contract (in 2020), it is 

possible there will be a decline in income from the community who get minimum wage (UMR) and 

returned to previous earning before they worked on the project (without UMR). 

Table 9.11 Labor income prediction at construction phase. 

Year 

Income Prediction 

Labor (UMR 2016) 
Community 

(average from the survey) 

2017 2,,400.000 1,750,000 

2018 2,640,000 1,925,000 

2019 2,904,000 2,117,500 

2020 3,194,000 2,329,000 

Sumber : Data Anal;ysis,  2016. 

Based on prediction data, community income were estimated as in the table, then the change 

(reduction) incomes will be IDR 8,65,000 or 37% by 2020 or the end of the construction phase. 

Existing control 

The presence of the company's projects, people expect a few things such as: a) increase incomes; 

and b) Economic empowerment, especially economic empowerment through CSR programs. 

Some mitigation-related decline in community income, such as: a) Strive for developing a new 

business opportunities through collaboration with stakeholders; b) Human development through 

empowerment programs, especially those who are interested in developing their business 

independently or facilitated by Pertamina. 

Evaluation of existing impact (with existing control) 

Based on the identification of effects described above, the consequences (magnitude) impact on 

community incomes changes were classified as minor due to minor problem , local, short-term or 

effects to some local people, because who affected directly is the workers involved in the work / 

project-construction phase. 

The possible impact of this happening are categorized as likely in the construction phase. Changes in 

community income is positively correlated with the location of construction activities (in Balikpapan 

and Penajam) so that Pertamina or third parties/contractors provide access for local community to 

work in the project. Ranked risk of this impact is classified as moderate. 

Residual impacts (with proposed additional mitigation)  

Releasing of labor by Pertamina or third party can have a negative impact in the form of income 

changes (decrease) of community in study area. Mitigation action that can be performed include: a) 

conducting the release of labor in accordance with the legislation in force; b) provide information on 

minimal labor disengagement plan 3-6 months earlier so that workers can prepare to seek another 
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alternative livelihoods; c) improve skills and education of communities in cooperation with local 

governments; d) provide technical assistance (including training for entrepreneurship) through 

empowerment programs to affected communities, particularly retrenched workers in community; e) 

provide severance provisions of existing law; and f) make a complaint mechanism to enable affected 

communities to submit and get a response. 

Regarding to this conditions, the potential impact of income changes (decreasing) of the people 

categorized as occasional and consequently remain minor, and therefore the residual impact ratings 

is remain moderate 

Inherent and residual impact ranking 

Based on the description above, the ranking of the inherent and residual impacts on changes 

(decrease) in community income from termination of employment (PHK) on construction phase in and 

around the study area for the construction plan RDMP RU V Balikpapan is summarized in the 

following. 

Impact 
Change (decrease) in community income impact of termination of 

employment (FLE) to population in study area and around 
development plan RDMP RU V Balikpapan 

 Inherent impact 

(after implementing existing 
control) 

Residual impact 

(if proposed additional 
mitigation is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor 

Likelihood Likely  Occasional 

Risk ranking Moderate Moderate 

9.5.7 Community Income Changes in Operating Phase 

9.5.7.1 Baseline Overview 

Based on survey results, the majority of the population in the city of Balikpapan is working as private 

employees 24.04% and work as a trader 16.17%. Unlike the case in Penajam Paser Utara, most 

people work as private employees with a percentage of 47.76% and as fishermen 46.27%. Survey 

result indicate that in Balikpapan community work as an employee is higher and in Penajam Paser 

Utara they prefer work as daily workers (farmers / fishermen). 

Based on data collected by questionnaire survey, determined that 22% respondents who have an 

income per household/month <IDR 1,000,000 and 57% have an income between Rp. 1,000,000 - Rp. 

2,500,000. 

Impact identification  

Community income is expected to increase with assumption that there was an increase of 10% 

against the previous income as well as levels of unemployment which has become a government 

program. In the future, without the project development RDMP RU V Pertamina Balikpapan it was 

predicted that income levels will continue to rise, so that the economic conditions will improve. 

Changes in community income in the future without the project was estimated IDR 2,329,000 - IDR 

1,750,000 = IDR 579,000 (33%). Despite the rise in income levels, the population is still in the same 
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range as baseline condition, because the price of basic commodities also increased in accordance 

with forecast period. 

The Prediction showed that after people working in operating phase, assumed that population has an 

income at least equal to minimum wage in 2020 (IDR 3,194 million). UMR 2020 is calculated based 

on ‘ceteris paribus’ with average growth per year 10% following the earlier year's data Rp. 2,400,000. 

Based on future conditions analysis without the project and prediction of minimum wage rising in 

2020, increase in community income to the project are estimated at IDR 3,194 million - IDR 2,329 

million = IDR 8,65,000 or by 37%. 

Table 9.12 Labor Income Prediction at Operation Phase. 

Year 

Income Prediction 

Labor 
(UMR 2016) 

Community 

(average from survey) 

2017 2.400.000 1.750.000 

2018 2.640.000 1.925.000 

2019 2.904.000 2.117.500 

2020 3.194.000 2.329.000 

Source : Secondary and  primary data, 2016 

Existing control 

The presence of the company's projects, people expect a few things such as: a) increase incomes; 

and b) Economic empowerment, especially economic empowerment through CSR programs. 

Some mitigation related to changes in community income, such as: a) Open opportunities for local 

workforce to participate and engage in operations in accordance with the required specifications; and 

b) coordinate with relevant agencies regarding availability of workforce. 

Evaluation of existing impact (with existing control) 

Based on the identification of effects described above, the consequences (magnitude) impact on 

community incomes changes are classified as minor due to minor problem , local, short-term or 

effects to some local people, because who affected directly by income changes is the workers 

involved in the work / project-construction phase. 

The possible impact of this happening are categorized as likely in the construction phase. Changes in 

community income is positively correlated with the location of construction activities (in Balikpapan 

and Penajam) so that Pertamina or third parties / contractors provide access for local community to 

work in the project. Ranked risk of this impact is classified as moderate. 

Residual impacts (with proposed additional mitigation)  

In order for recruitment by Pertamina or third party can have a positive impact including changes in 

community income in study area, here are some points that can lead management activity, such as: 

a) ensure that the remuneration in accordance with existing provisions of the Minimum Wages 

Province / District (UMP/K); b) ensure the safety and security of employment; c) give priority to 

partnerships with local economic institutions, in food service business / catering or rented houses for 

workers. 
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Regarding to this conditions, the potential impact of income changes (decreasing) of the people 

categorized as likely and consequently remain minor, and therefore the residual impact ratings is 

remain moderate. 

Inherent and residual impact ranking 

Based on the description above, the ranking of the inherent and residual impacts on changes in 

community income from labor engagement on operation phase in and around the study area for the 

construction plan RDMP RU V Balikpapan is summarized in the following. 

Impact 
Changes in community income from labor engagement on operation 

phase in and around the study area 

 
Inherent impact 

(after implementing existing 
control) 

Residual impact 

(if proposed additional 
mitigation is implemented) 

Impact type Positive Positive 

Consequence/magnitude Minor Minor 

Likelihood Occasional Likely 

Risk ranking Moderate Moderate 

9.6 COMMUNITY HEALTH, SAFETY AND SECURITY IMPACTS  

This sub-section presents the risk and impact assessment on community health, safety and security 

due to the RDMP project of Pertamina RU V Balikpapan. The risk and impact assessment including 

determining its significance level on increased prevalence diseases, reduced sanitation, increased 

exposure to fire & emergency situations and other incidents, and disturbance to law & order in the 

project’s area of influence. 

9.6.1 Increased Prevalence Diseases 

Based on the review of the baseline information on community health, safety and security (see 

Section 8) and a prevalence disease (see Section 8.1), the most prevalent disease is the common 

cold in Balikpapan City and respiratory tract infections in Penajam Paser Utara District.  

The result of baseline conditions describing most prevalent disease related respiratory diseases. The 

RDMP project of Pertamina RU V Balikpapan have a potential issues associated with fugitive dust 

and air emission from contraction phase and operation phase can increase prevalence disease 

related respiratory diseases.    

9.6.1.1 Pre-construction Impact 

Impacts on the prevalence disease are not anticipated as the pre-construction activities are primarily 

permit application, project dissemination and limited site preparation.  

9.6.1.2 Construction Impact 

Impact identifications 

The construction phase of land clearing, Procurement & mobilization/demobilization of the material & 

equipment and onshore pipeline trenching (Tanjung Jumlai – Penajam) have a potential issues 

associated with communicable disease, fugitive dust, surface water and ground water.  
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The Project will employ a range of people during construction and operation. There is potential for the 

workforce to increase the rate of spread of communicable diseases in the Project area. an increase in 

the transmission of communicable diseases may occur as the result of the new of workers into the 

area, and/ or the presence of commercial sex workers. An increase in the commercial sex trade is 

often associated with large scale developments, particularly when a large (often mainly male) 

workforce is required for a short period of time. It can contribute to increased rates of HIV/ AIDS and 

other sexually transmitted diseases (e.g. hepatitis, HIV/ AIDS infection). If left untreated 

communicable diseases can lead to long-term health issues and/ or in some instances death. In other 

words, the impact can be characterized as being long-term. The existing local healthcare facilities 

have limited capacity to respond to an increase in the transmission of communicable diseases. 

Changes in the environmental quality of air, surface water, groundwater and soil quality may occur as 

a result of construction activities. High noise levels are also expected from the operation of heavy 

machinery. An increase in dust and noise during the construction period has the potential to lead to 

health impacts associated with eye irritation and general disturbance to daily activities. The dust and 

noise impacts during the construction phase are assessed and discussed in Section 9.2.2 and 9.2.3.  

During the process of land clearing occurs dredging and soil compaction can lead fugitive dust into air 

ambien. The fugitive dust from this activity will have an impact on communities living adjacent to 

Balikpapan port during land clearing. Land clearing in Lawe-Lawe Terminal is not expected to have an 

impact on the community because of its location far to the settlements. 

On Procurement activities and mobilization/demobilization of the material and equipment onshore 

pipeline trenching (Tanjung Jumlai - Sharpening) the incidence of dust from vehicle traffic transporting 

equipment / materials, excavation and pile of soil in pipe installation. exposure to dust will affect the 

people who live on a side street of Penajam to the Lawe-Lawe Terminal and adjacent to the location 

of the installation of the pipeline (Tanjung Jumlai - Penajam). 

This may then result in the incresing prevalence respiratory diseases in the project’s area of influence 

particularly within the land clearing, Procurement & mobilization/demobilization of the material & 

equipment onshore pipeline trenching (Tanjung Jumlai – Penajam) during the construction phase.    

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

prevalence diseases is categorized as minor due to its localized and short-term nature occurring 

during the construction phase. The likelihood of this impact from happening is categorized as likely 

due to the consequence of the mentioned impact can happen from the construction works but 

Pertamina RU V Balikpapan will require its contractors and other third parties to implement a 

construction management plan that mitigate impacts on prevalence diseases and supervise its 

implementation. Considering this, the risk ranking for this impact is categorized as moderate.    

Proposed additional mitigation and control measures 

The impact on prevalence diseases due to the planned construction activities could be reduced by 

among others, Undertake pre-employment screening to ensure workforce fitness for work. However, it 

is important that the pre-screening process do not result in Discrimination, watering construction area, 

cleaning equipments at mobilization/demobilization and avoiding formation of stagnant water pools. 

The impacts during construction will be minimized as the workforce will largely reside within the camp 
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to reducing the interaction between the workforce & local villagers and reducing the potential for 

community conflict.   

Residual impacts (with proposed additional mitigation) 

If these can be implemented it is expected that the likelihood of the impact on prevalence diseases 

from occurring is categorized as unlikely and the consequence remains minor. Therefore, the 

ranking of the residual impact is reduced from moderate to low. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on prevalence 

diseases due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 

Impact 

Increased prevalence diseases due to construction activities of the 

land clearing, Procurement & mobilization/demobilization of the 

material & equipment and  Lawe-Lawe Terminal – tank, support 

facility & onshore pipeline trenching (Tanjung Jumlai-Penajam) 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor  

Likelihood Likely Unlikely 

Risk ranking Moderate Low 

9.6.1.3 Operation Phase 

Impact identifications 

The operation phase of Balikpapan refinery-processing unit & support facility operation and Lawe-

Lawe Terminal - tank & support facility operation have a potential issues associated with air emission 

and water waste. 

Refenery processing unit in Balikpapan City releases air emiison to the ambient from flares 

continuously. However, this is to far with settlements. Besides, Pertamina has been making efforts to 

reduce these emissions. Emissions from processing refenery unit is predicted to be exposed to 

community around Refenery processing unit, but the concentration is low that does not have the 

significant impact on society. 

Besides water emission, refinery-processing units and support facility operation and Lawe-Lawe 

Terminal - tank and support facility operations produce waste water. Pertamina already has a 

wastewater management so there is no contamination. It is estimated that the waste water from waste 

water treatment will not impact significantly on society due to the use of water for daily needs using 

water wells and PDAM.  

This may then result no significant effect in incresing prevalence diseases in the project’s area of 

influence particularly within the Balikpapan refinery-processing unit & support facility operation and 

Lawe-Lawe Terminal - tank & support facility operation during the operation phase.    
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Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

prevalence diseases is categorized as negligible due to far with resident and low emission during the 

operation phase. The likelihood of this impact from happening is categorized as occasional due to 

prevalence diseases, Pertamina RU V Balikpapan have been implementing environmental 

management plan that mitigate impacts on prevalence diseases and supervise its implementation. 

Considering this, the risk ranking for this impact is categorized as low.    

Proposed additional mitigation and control measures 

The impact on prevalence diseases due to the planned operation activities could be reduced air 

emission.    

Residual impacts (with proposed additional mitigation) 

If these can be implemented it is expected that the likelihood of the impact on prevalence diseases 

from occurring is categorized as unlikely and the consequence remains negligible Therefore, the 

ranking of the residual impact is reduced from ‘moderate’ to ‘low.’ 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on prevalence 

diseases due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 

Impact 

Increased prevalence diseases due to operation activities of the 

Balikpapan refinery-processing unit & support facility operation and 

Lawe-Lawe Terminal - tank & support facility operation 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Negligible  Negligible   

Likelihood Occasional  Unlikely 

Risk ranking Low  Low 

9.6.1.4 Post-Operation Phase 

Impacts on reduced sanitation are not anticipated as the post-operation activities are operational 

workforce retrenchment, refinery & support facility decommissioning, onshore pipeline 

decommissioning, SPM & offshore pipeline decommissioning and asset transfer.  

9.6.2 Reduced Sanitation 

9.6.2.1 Pre-construction Impact 

Impacts on the prevalence disease are not anticipated as the pre-construction activities are primarily 

permit application, project dissemination and limited site preparation.  
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9.6.2.2 Construction Phase   

Impact identifications 

The construction phase of land clearing and  Lawe-Lawe Terminal – tank, support facility & onshore 

pipeline trenching (Tanjung Jumlai - Penajam) have a potential issues associated with reduced 

sanitation. 

At the time of land clearing and Lawe-Lawe Terminal - tanks, support facility and the onshore pipeline 

trenching (Tanjung Jumlai - Penajam) there dirty water towards the drains. Runoff will increasingly 

contaminate waterways, especially during the rainy season. Pertamina or the contractor must do this 

so that runoff water management not flooded. This dirty water brings disease agents such as E. coli 

that can cause gastrointestinal diseases. 

This may then result in the incresing prevalence respiratory diseases in the project’s area of influence 

particularly within the land clearing, Procurement & mobilization/demobilization of the material & 

equipment onshore pipeline trenching (Tanjung Jumlai – Penajam) during the construction phase.    

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

reduced sanitation is categorized as negligible due to its localized and short-term nature occurring 

during the construction phase. The likelihood of this impact from happening is categorized as 

occasional due to the consequence of the mentioned impact can happen from the construction 

works. Pertamina RU V Balikpapan will require its contractors and other third parties to implement a 

construction management plan that mitigate impacts on reduced sanitation and supervise its 

implementation. Considering this, the risk ranking for this impact is categorized as low.    

Proposed additional mitigation and control measures 

The impact on reduced sanitation due to the planned construction activities could be reduced with 

organizing work & workplace for contractor.    

Residual impacts (with proposed additional mitigation) 

If these can be implemented it is expected that the likelihood of the impact on reduced sanitation from 

occurring is categorized as unlikely and the consequence remains negligible. Therefore, the ranking 

of the residual impact is reduced from moderate to low. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on reduced 

sanitation due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 
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Impact 

Reduced sanitation due to construction activities of the land clearing, 

and Lawe-Lawe Terminal – tank, support facility & onshore pipeline 

trenching (Tanjung Jumlai-Penajam) 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Negligible  Negligible   

Likelihood Occasional  Unlikely 

Risk ranking Low Low 

9.6.2.3 Operation Phase 

Impact identifications 

The operation phase of the Lawa-Lawe terminal – tank & support facility operation have a potential 

issues associated with waste water & oil spill. 

Lawe-Lawe Terminal is a crude oil storage before it is piped to a refinery unit heading. Lawe-Lawe 

Terminal location is a bit far from the settlement, but has a higher topography. Lawe-Lawe Terminal 

potential to cause environmental pollution in case of leakage/spillage of oil. This pollution will impact 

on incresed sanitation in settlements for wastewater/spill will flow into settlements. Nevertheless 

Pertamina has done preventive measures to tackle the pitch things like create retaining walls (tire 

wall) & waste water treatment so that effluent can not contamination the environment.  

This may then result in the reduced sanitation in the project’s area of influence particularly within the 

Lawe-Lawe Terminal – tank & support facility operation during the operation phase.    

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

reduced sanitation is categorized as minor due to its localized. The likelihood of this impact from 

happening is categorized as unlikely due to the consequence of the mentioned impact may happen 

from the operation activities. Pertamina RU V Balikpapan has been retaining wall to prevent oil spill 

and waste water treatment to reduced contamination. Considering this, the risk ranking for this impact 

is categorized as low.    

Proposed additional mitigation and control measures 

The impact on reduced sanitation due to the planned operation activities could be reduced with 

monitoring water effluent, regulalry check & maintenance tank & pipeline.    

Residual impacts (with proposed additional mitigation) 

If these can be implemented it is expected that the likelihood of the impact on reduced sanitation from 

occurring is categorized as rare and the consequence remains negligible. Therefore, the ranking of 

the residual impact is low. 
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Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on reduced 

sanitation due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 

Impact 
Reduced sanitation due to operation activities of the Lawa-Lawe 

terminal – tank & support facility operation 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Negligible  

Likelihood Unlikely Rare 

Risk ranking Low Low 

9.6.2.4 Post-Operation Phase 

Impacts on reduced sanitation are not anticipated as the post-operation activities are operational 

workforce retrenchment, refinery & support facility decommissioning, onshore pipeline 

decommissioning, SPM & offshore pipeline decommissioning and asset transfer.  

9.6.3 Increased Exposure to Fire and Emergency Situations and 
Other Incidents 

Based on the review of the baseline information on community health, safety and security (see 

Section 9.0) and sanitation (see Section 9.1), Pertamina RU V Balikpapan have been fire system 

such as fire detector (smoke detector, heat detector, UV, flamable gas detector), hydrant, fire truck, 

and fire brigade in Refinery facility unit and Law-Lawe Terminal. Other than Pertamina have a fire 

emergency response procedure and conducting emergency drill reguralry involving related institution.  

The result of baseline conditions describing existing fire system and procedure. The RDMP project of 

Pertamina RU V Balikpapan have a potential risks associated with fire from contraction phase and 

operation phase can increase the risk.    

9.6.3.1 Pre-construction Impact 

Impacts on the increased exposure to fire and emergency situations and other incident are not 

anticipated as the pre-construction activities are primarily permit application, project dissemination 

and limited site preparation.  

9.6.3.2 Construction Phase 

Impact identifications 

The construction phase of land clearing, Procurement & mobilization/demobilization of the material & 

equipment onshore pipeline trenching (Tanjung Jumlai – Penajam) have a potential issues associated 

with fire & incident.  

The Project will increase the number of vehicles through the transport of workers and goods to and 

from the Project site. Heavy cargo (e.g. pipeline) will be transported by truck from Penajam to Lawe-
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Lawe Terminal. With an increase in vehicles, particularly heavy vehicles, comes the increased 

potential for accidents and inquiries to occur. People living in the local villages typically reside 

immediately adjacent to roads. Community safety impacts largely result from an increase in traffic. 

Given this, the issue to which the local villagers are most vulnerable is the increase in traffic. The 

villagers live immediately adjacent to the existing roads and are unaccustomed to heavy vehicles 

making them vulnerable. This can lead to accidents, injuries and, in some instances, fatalities. The 

potential outcome of the impact is an injury and in some instances a fatality. 

This may then result in the incresing exposure to fire and emergency situation and other incident in 

the project’s area of influence particularly within the procurements & mobilization/demobilization of 

material & equipment and commissioning & hydrostatic testing for pipeline system during the 

construction phase.    

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

increased exposure to fire and emergency situations and other incident is categorized as major due 

to its illness or injuries resulting in significant impairment, disabilities and single fatalities in the 

construction phase. The likelihood of this impact from happening is categorized as unlikely due to the 

consequence of the mentioned impact may happen from the construction works, but Pertamina RU V 

Balikpapan will require its contractors and other third parties to implement a HAZOP that mitigate 

impacts on increased exposure to fire and emergency situations and other incident and follow up its 

implementation. Considering this, the risk ranking for this impact is categorized as high.     

Proposed additional mitigation and control measures 

The impact on increased exposure to fire and emergency situations and other incident due to the 

planned construction activities could be reduced by traffic management plan. This should set-out the 

measures that will be implemented to minimize the risks associated with transporting materials and 

workers to and from site, including factors such as fatigue management and ensuring all employees 

observe recommended speed limits, restricted area and involved community in evacuation.    

Residual impacts (with proposed additional mitigation) 

If these can be implemented it is expected that the likelihood of the impact on increased exposure to 

fire and emergency situations and other incident from occurring is categorized as unlikely and the 

consequence remains major. Therefore, the ranking of the residual impact is high. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on increased 

exposure to fire and emergency situations and other incident due to the construction activity of the 

RDMP project for Pertamina RU V Balikpapan is presented in the following.  
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Impact 

Increased exposure to fire and emergency situations and other 

incident due to construction activities of the procurements & 

mobilization/demobilization of material & equipment and 

commissioning & hydrostatic testing for pipeline system 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Major Major 

Likelihood Unlikely  Unlikely 

Risk ranking High High  

9.6.3.3 Operation Phase 

Impact identifications 

The construction phase of land clearing, Procurement & mobilization/demobilization of the material & 

equipment onshore pipeline trenching (Tanjung Jumlai – Penajam) have a potential issues associated 

with oil spill or leak.  

There is also potential, as briefly mentioned earlier, for contamination to occur as a result of a spill or 

leak. This could occur during routine activities. At present in Lawe-Lawe, local villages heavily rely on 

ground water for a variety of uses including drinking water. Given the reliance on existing water 

sources, it is unlikely that the local villages would have the ability to adapt to any sort of contamination 

– i.e. be able to find an alternative drinking water source. 

This may then result in the incresing exposure to fire and emergency situations and other incident in 

the project’s area of influence particularly within the Balikpapan refinery-processing unit & support 

facility operation, Lawe-Lawe Terminal - tank & support facility operation and onshore pipelines 

(tanjung Jumlai – Balikpapan bay)     during the operation phase.    

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

increased exposure to fire and emergency situations and other incident is categorized as major due 

to its illness or injuries resulting in significant impairment, disabilities and single fatalities in the 

operation phase. The likelihood of this impact from happening is categorized as unlikely due to the 

consequence of the mentioned impact may happen from the operation works, but Pertamina RU V 

Balikpapan have been fire system that mitigate impacts on increased exposure to fire and emergency 

situations and other incident and follow up its implementation. Considering this, the risk ranking for 

this impact is categorized as high.     

Proposed additional mitigation and control measures 

The impact on increased exposure to fire and emergency situations and other incident due to the 

planned operation activities could be reduced by restricted area and involved community in 

evacuation.    



 

ESIA 9-162 Pertamina RU V Balikpapan RDMP 

Residual impacts (with proposed additional mitigation) 

If these can be implemented it is expected that the likelihood of the impact on increased exposure to 

fire and emergency situations and other incident from occurring is categorized as unlikely and the 

consequence remains major. Therefore, the ranking of the residual impact is high. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on prevalence 

diseases due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 

Impact 

Increased exposure to fire and emergency situations and other 

incident due to operation activities of the Balikpapan refinery-

processing unit & support facility operation, Lawe-Lawe Terminal-tank 

& support facility operation and onshore pipelines (Tanjung Jumlai – 

Balikpapan bay) 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Major Major 

Likelihood Unlikely  Unlikely 

Risk ranking High High  

9.6.3.4 Post-Operation Phase 

Impacts on the increased exposure to fire and emergency situations and other incident are not 

anticipated as the post-operation activities are operational workforce retrenchment, refinery & support 

facility decommissioning, onshore pipeline decommissioning, SPM & offshore pipeline 

decommissioning and asset transfer. 

9.6.4 Disturbance to Law and Order 

Based on the review of the baseline information on community health, safety and security (see 

Section 8) and sanitation (see Section 8.8), Pertamina RU V has obtained security management 

system from Indonesian National Police (2014). This certification demonstrates Pertamina’s 

commitment for implementing the occupational security management system for its operations in 

Balikpapan and Lawe-Lawe. Several requirements of the World Bank Group Environmental, Health 

and Safety (EHS) Guidelines for Petroleum Refining are being met by Pertamina. The security 

operation at the existing Pertamina RU V refinery complex is undertaken by the security department 

assisted by police and military forces. 

The result of baseline conditions describing Pertamina has implementing security management 

system. The RDMP project of Pertamina RU V Balikpapan have a potential issues associated with 

contaminations, recruitment of local workers, transparency and termination of workers from 

contraction phase, operation phase and post-operation phase can disturbance to low & order.    
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9.6.4.1 Pre-construction Impact 

Impacts on the disturbance to law & order are not anticipated as the pre-construction activities are 

primarily permit application, project dissemination and limited site preparation.  

9.6.4.2 Construction Phase 

Impact identifications 

The construction phase construction workforce recruitment, Balikpapan refinery – processing units & 

support facility construction and  Lawe-Lawe Terminal – tank, support facility & onshore pipeline 

trenching (Tanjung Jumlai-Penajam) have a potential issues associated with recruitment & termination 

of local workers and transparency.  

Transparency in the open recruitment process for the construction activities is necessary, especially 

regarding the local workers. The recruitment process is potentially less satisfied than people if 

transparency. Pertamina/Contractor in RDMP project of RU V Pertamina Balikpapan will announce 

open recruitment via online. Limited access of some communities may lead to a lack of information 

such acceptance, caused less satisfied with Pertamina / Contractor that can cause disturbance of law 

and order. 

This may then result in the disturbance law & order in the project’s area of influence particularly within 

the construction workforce recruitment, Balikpapan refinery – processing units & support facility 

construction and  Lawe-Lawe Terminal – tank, support facility & onshore pipeline trenching (Tanjung 

Jumlai-Penajam) during the construction phase.    

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

disturbance to law & order is categorized as minor due to community concerns on the community 

well-being during the construction phase. The likelihood of this impact from happening is categorized 

as occasional due to the consequence of the mentioned impact can happen from the construction 

works but Pertamina RU V Balikpapan will require its contractors and other third parties to inform 

open recruitment for construction that mitigate impacts on disturbance to law & order. Considering 

this, the risk ranking for this impact is categorized as moderate.    

Proposed additional mitigation and control measures 

The impact on disturbance to law & order due to the planned construction activities could be reduced 

by local workers recruitments and selecting the workers. In addition, the Project site will be fenced, 

while any activities outside the main footprint (such as the buried pipeline) will be appropriately sign 

posted. This will help ensure that accidents associated with new infrastructure will be minimized.    

Residual impacts (with proposed additional mitigation) 

If these can be implemented it is expected that the likelihood of the impact on disturbance to law & 

order from occurring is categorized as unlikely and the consequence remains minor. Therefore, the 

ranking of the residual impact is reduced from moderate to low.  
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Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on disturbance to 

law & order due to the construction activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 

Impact 

Disturbance to law & order due to construction activities of the 

construction workforce recruitment, Balikpapan refinery – processing 

units & support facility construction and  Lawe-Lawe Terminal – tank, 

support facility & onshore pipeline trenching (Tanjung Jumlai-

Penajam) 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor  

Likelihood Occasional  Unlikely 

Risk ranking Moderate Low 

9.6.4.3 Operation Phase 

Impact identifications 

The construction phase of operation activities of the Balikpapan refinery-processing unit & support 

facility operation and Lawe-Lawe Terminal - tank & support facility operation have a potential issues 

associated with recruitment local workers, complaints and contaminations.  

Transparency in the open recruitment process for the operation activities is necessary, especially 

regarding the local workers. The recruitment process is potentially less satisfied than people if 

transparency. Pertamina/Contractor in RDMP project of RU V Pertamina Balikpapan will announce 

open recruitment via online. Limited access of some communities may raise to a lack of information 

such acceptance, caused less satisfied with Pertamina / Contractor that can cause disturbance of law 

and order.  

Pertamina have been procedure regarding security related cases and management of criminal 

offence. However, it should be implemented consistently.  

This may then result in the incresing prevalence respiratory diseases in the project’s area of influence 

particularly within the land clearing, Procurement & mobilization/demobilization of the material & 

equipment onshore pipeline trenching (Tanjung Jumlai – Penajam) during the construction phase.    

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

disturbance to law & order is categorized as minor due to community concerns on the community 

well-being during the operation phase. The likelihood of this impact from happening is categorized as 

unlikely due to the consequence of the mentioned impact may happen from the operation works but 

Pertamina RU V Balikpapan have been implementing security management system that mitigate 

impacts on disturbance to law & order and review its implementation. Considering this, the risk 

ranking for this impact is categorized as low.    
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Proposed additional mitigation and control measures 

The impact on disturbance to law & order due to the planned operation activities could be reduced by 

among others, soft power handling and involved community to maintenance law & order.    

Residual impacts (with proposed additional mitigation) 

If these can be implemented it is expected that the likelihood of the impact on disturbance to law & 

order from occurring is categorized as unlikely and the consequence remains negligible. Therefore, 

the ranking of the residual impact is low. 

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on disturbance to 

law & order due to the operation activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 

Impact 

Disturbance to law & order due to operation activities of the 

Balikpapan refinery-processing unit & support facility operation and 

Lawe-Lawe Terminal - tank & support facility operation 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Negligible  

Likelihood Unlikely Unlikely 

Risk ranking Moderate Low 

9.6.4.4 Post-Operation Phase 

Impact identifications 

The construction phase of post-operation activities of the Refinery & support facility decommissioning 

have a potential issues associated with work termination. Work termination can impact to social & 

economic for employee & family. If someone does not work will tend to commit crimes that disrupt law 

& order 

This may then result in the disturbance to law & order in the project’s area of influence particularly 

within the post-operation activities of the Refinery & support facility decommissioning during the post-

operation phase.    

Evaluation of existing impact (with existing control) 

Based on the impact identification described earlier, the consequence (magnitude) of the impact on 

disturbance to law & order is categorized as minor due to community concerns on the community 

well-being during the post-operation phase. The likelihood of this impact from happening is 

categorized as occasional due to the consequence of the mentioned impact can happen from the 

construction works but Pertamina RU V Balikpapan will require its contractors and other third parties 

to give information and socialization Pertamina rules & requirements for new employee that mitigate 

impacts on disturbance to law & order and supervise its implementation. Considering this, the risk 

ranking for this impact is categorized as moderate.    
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Proposed additional mitigation and control measures 

The impact on disturbance to law & order due to the planned post-operation activities could be 

reduced by compensation, work placement and providing business opportunities.    

Residual impacts (with proposed additional mitigation) 

If these can be implemented it is expected that the likelihood of the impact on disturbance to law & 

order from occurring is categorized as unlikely and the consequence remains minor. Therefore, the 

ranking of the residual impact is reduced from moderate to low.  

Inherent and residual impact ranking 

Based on the above description, the ranking of the inherent and residual impacts on disturbance to 

law & order due to the post-operation activity of the RDMP project for Pertamina RU V Balikpapan is 

presented in the following. 

Impact 
Disturbance to law & order due to post-operation activities of the 

Refinery & support facility decommissioning 

 

Inherent impact 

(after implementing existing 

control) 

Residual impact 

(if proposed additional mitigation 

is implemented) 

Impact type Negative Negative 

Consequence/magnitude Minor Minor  

Likelihood Occasional  Unlikely 

Risk ranking Moderate Low 

 

9.5 CUMMULATIVE IMPACTS  

Cumulative impacts  are defined as changes to  the physical,  biophysical, social, economic, and 

cultural environments caused by the combination of past, present and “reasonably foreseeable” future 

actions. Cumulative impacts can be positive or negative. 

The changes of the physical, biophysical and the social, economic and cultural environment not only 

affected by the RDMP project activities but also other activities surrounding  the area of influence as 

presented in Figure 9.15s 
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10.0 ENVIRONMENTAL AND SOCIAL MANAGEMENT 
PLAN  

10.1 ENVIRONMENTAL AND SOCIAL MANAGEMENT SYSTEM  

The Equator Principle 4: Environmental and Social Management System and Equator Principles 

Action Plan requires that an Environmental and Social Management System (ESMS) is developed or 

maintained for the Category A and B projects. As described in Section 2 of this ESIA report, the 

RDMP Project of Pertamina RU V Balikpapan is considered a Category A project, therefore the 

Company is subject to the aforementioned ESMS requirement. The ESMS is intended as a framework 

to identify, assess, and manage risks and impacts associated with the project on an ongoing basis. 

Further, it is also the basis to implement an environmental and social management plan (ESMP).  

Pertamina RU V Balikpapan has been implementing the Refinery Operational Excellence 

Management System (ROEMS), which is an integrated system combining: quality management (ISO 

9001:2008); environmental management (ISO 14001:2004); occupational health and safety 

management (OSHAS 18001:2007); process safety management; and Indonesian standards for 

health and safety management system (Government Regulation No. 50/2012) and security 

management (Chief of Indonesian Police Regulation No. 24/2007).  

The ROEMS manual No. A-004/E15000/2016-S9 REV.3 (dated 10 May 2016) is an overarching 

document for the refinery to demonstrate an operational excellence with regards to quality, health and 

safety, security, and environmental aspects. As integral part of the ROEMS, Pertamina RU V 

Balikpapan has been certified for: ISO 9001:2008 Quality Management System; ISO 14001:2004 

Environmental Management System; and OHSAS 18001:2007 Occupational Health and Safety 

Management System as shown in Figure 10.1.  

Figure 10.1 Pertamina’s ISO Certifications. 
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10.1.1 Policy 

The policies stipulated by Pertamina RU V Balikpapan includes: 

 Quality, Health & Safety, Security, and Environmental Protection (QHSSE) Policy (Kebijakan 

Mutu Kesehatan Keselamatan Keamanan dan Lindungan Lingkungan) (QHSSE), signed by 

Mr Yulian Dekri, General Manager (dated 1 August 2016) - states that the refinery is 

determined to implement the Operational Excellence principles, including:  

o To comply with regulations and standards related to QHSSE aspects; 

o To prevent accident, damage to equipment, security threat, and environmental pollution; 

and  

o To involve all employees and business partners in undertaking a continual improvement 

with regards to QHSSE aspects.  

 Green Policy (dated 1 August 2016) – states that Pertamina RU V Balikpapan to operate the 

refinery in an environmentally responsible manner through the implementation of: 

environmental management system; energy management; gas emission reduction; reduce, 

reuse, recycle and recovery (4R) principles in managing the waste; water conservation; and 

biodiversity Protection – to promote biodiversity conservation efforts among the employees 

and communities and mitigate the operational risks to sensitive habitat and flora and fauna 

species.  

 Community Development and Corporate Social Responsibility Policy (dated 1 August 2016) – 

Through this Policy, the Company is committed to provide benefits for the community through 

community development and corporate social responsibility programs based on sustainable 

development and triple bottom line (profit-people-planet) principles; undertaking those 

programs focused to improve education, health, environmental, infrastructure, and capacity 

building; and supporting the government to undertake its development programs and capacity 

building of the community.  

10.1.2 Management Commitment 

The top management of Pertamina is committed to the implementation of the ROEMS and appoints a 

management representative to ensure a sound execution and customer satisfaction with this regard. 

The top management also recognizes that community and government stakeholders are integral to 

the ROEMS implementation. Further, the top management requires that the ROEMS implementation 

is supported by a controlled process and documented system for key aspects, including: emergency 

response management, waste management, natural resource and energy conservation, document 

control, and training.  

10.1.3 Risk and Impact Assessment 

The ROEMS of Pertamina RU V Balikpapan requires that QHSSE risks associated with routine and 

non-routine activities, and materials and equipment used by each section of Pertamina RU V 

Balikpapan operations are identified and assessed using the Procedure No. B-029/E15000/2016-S9 

REV.2 (dated 27 April 2016) regarding Identification, Assessment, and Determining Mitigation 

Measures of QHSSE risks. This procedure determines risk elimination to the use of PPE as the most 

to less favorable mitigation hierarchy.  
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Some HSSE risks identified to date are primarily those associated with the ‘Ring 1’ area i.e. within the 

perimeter of the Pertamina’s operation, facilities and infrastructure. These HSSE risks are as follows: 

 Occupational health risks: chemical exposure, ambient air quality, alcohol, and smoking.  

 Safety risks are: mobile equipment, working at height (>1.8 meters), fire, and working with 

pressurised equipment. 

 Security risks are: cyber crime, terrorist threat, theft, and community protest. 

 Environmental risks are: uncontrolled and contaminated off site discharges, waste dumping 

with potential for soil and groundwater contamination, air emission, and flora and fauna 

impact.  

10.1.4 Planning, Target, and Objectives 

HSSE management programs are determined based on the outcomes of the risk assessment 

considering the corresponding policies, prevailing laws and regulations, significant aspects and 

impacts on HSSE, appropriate technology, and stakeholder inputs.  

Key Performance Indicators for HSSE are set up by Pertamina headquarter office in Jakarta which 

are then translated to specific and measurable targets and objectives set-up by the Management 

Representative and approved by the General Manager.   

10.1.5 Management Program 

The management ensures the availability of resources required for implementing the ROEMS, 

including HSSE. Management programs, roles, responsibilities, accountabilities, and authorities are 

defined in writing based on the organization chart and corresponding job description. 

Each employee should be subject to adequate training to ensure that they can do their job safely and 

efficiently to prevent HSSE incidents. Training needs are identified based on the related training and 

certification procedures including their reporting and competency monitoring. 

Communication is guided by a procedure aimed to encourage employee participation in 

communicating the HSSE process and results. 

10.1.6 Monitoring and Review 

Control of the ROEMS implementation for safety related aspects is undertaken through the process 

safety management, covering aspects like process hazard analysis, mechanical integrity analysis, 

contractor safety management system, and process safety management audit. 

For environmental and social aspects, the operational control is undertaken through: complying with 

the approved AMDAL and Environmental Permit requirements, implementing water and air pollution 

control measures, and natural resource conservation as well as executing community development 

programs. 

Incident investigation, non-conformance, corrective and preventative actions undertaken based on the 

prescribed procedures.  
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Four levels of HSSE documentation exist within Pertamina RU V Balikpapan, and these include: 

 Level 1: The ROEMS manual which is an overarching document for the implementation of 

QHSSE aspects. 

 Level 2: Organizational Procedures defining responsibility for jobs involving more than one 

department or function within the organization. 

 Level 3: Individual Work Procedures and Equipment Work Instruction detailing job description 

that can be undertaken by one person.  

 Level 4: External documents i.e. laws, regulation and records.  

Site inspection and internal audits are undertaken as part of the routine and accidental monitoring of 

the ROEMS implementation.  

10.1.7 Emergency Management Plan 

The Pertamina RU V Balikpapan has established the Emergency Management Team to response to 

emergency situations including fire, pollution, and natural events. The Emergency Management Plan 

(Pedoman Penanggulangan Keadaan Darurat No. A-003/e15000/2016-S9 Rev.3) is key reference in 

managing emergency situations in a systematic and safe manner, and saving the assets including 

personnel working within the Balikpapan refinery and Lawe-Lawe Terminal areas.  

The Emergency Management Plan details instructions, from initiating an emergency event up to 

handling internal and external communication and post-event restoration. The General Manager has 

the ultimate accountability to run the Emergency Response Team.   

In addition, Pertamina RU V Balikpapan maintains fire-fighting capabilities through the provision of fire 

protection facilities and undertaking regular fire drills and fire-fighting training. Table 10.1 provides 

information on the existing fire protection facilities at the refinery.  

Table 10.1 Existing fire protection facilities. 

Facility  Number or Capacity 

Main fire pump 4 units 

Fire truck 14 units 

Stock foam  169,287 liters 

Main fire line 27,000 m 

Hydrant stand pipe & monitor 540 units 

Foam chamber 277 units 

Deluge valve 38 units 

Fire and gas detector system  198 units 

        Source: Draft ANDAL – Pertamina RU V RDMP, 2017. 

10.1.8 Oil Spill Management Plan 

Pertamina RU V Balikpapan has established an oil spill management plan, known as Organization 

Guidelines for Onshore and Offshore Oil Spill Management No. B-015/E15500/2015-S9.  
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The key principle of this document is that any oil spill should be contained and its distribution limited. 

If oil spills occur within the onshore environment, a temporary bund or channel will be established and 

the oil pool is collected using a vacuum truck. If oil spills occur within the offshore environment, oil 

booms will be deployed and the oil collected using oil skimmers. If the oil layer is too thin for recovery 

using oil skimmers, oil dispersants will be used to facilitate oil disposition.  

Table 10.2 presents the list of key equipment for responding to oil spill events based on the 

Pertamina Corporate Guidelines for Fire Incidents at Vessel and/or Oil Spill within the offshore area or 

terminals No. A –012/F20000/2011-S0, Revision 0 (dated 25 February 2011). 

Table 10.2 Oil spill response equipment. 

Equipment / Item Minimum Requirement Available  

Oil boom 1,500 meter 3,265 meter 

Oil skimmer 3 units 3 units 

Oil containment bag 3 units 3 units 

Oil dispersant pump 3 units 5 units 

Oil dispersant sprayer 3 units 6 units 

Oil dispersant chemical 5,000 liters 8,475 liter 

Oil absorbent 25 boxes 113 boxes 

Workboat/Tug boat 3 units 3 units 

MOTUM software - 1 unit 

Early warning oil spill detection - 2 units 

       Draft ANDAL – Pertamina RU V RDMP,  2017. 

10.1.9 Stakeholder Engagement 

Stakeholder Engagement and Consultation 

Pertamina RU V Balikpapan has conducted a stakeholder engagement and consultation process in 

October 2016 as part of the AMDAL (Indonesian ESIA) undertaking for the RDMP Project. The 

consultation process was also undertaken with the employees, community and government 

stakeholders in relation to: relocation of Pertamina employees currently residing at the Company’s 

Parikesit housing complex to Pertamina apartment complex being constructed; relocation of Persiba 

football court as the site will be used by Pertamina; and removal of some traditional Dayak houses in 

Balikpapan city.  

A comprehensive and integrated Stakeholder Engagement Plan may need to be developed by 

Pertamina RU V Balikpapan. This plan should include the following key components: Stakeholder 

analysis and engagement planning; Disclosure of relevant project information; Informed community 

consultation and participation; Indigenous people; external communication and ongoing reporting 

procedures for affected communities; and grievance mechanisms for affected communities.   
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Grievance Mechanisms 

Pertamina RU V Balikpapan implements a form of grievance mechanism procedure No. B-

007/E15720/2014-S9 Rev.0 (dated 27 February 2014) entitled regarding Handling of Public 

Complaints. The procedure is intended to address public complaints associated with the Company 

operation and provide amicable resolutions. The scopes of the complaints included in this procedure 

are those relating to: disturbance and environmental impacts due to the Company operations; 

unsatisfactory public services undertaken by the Company in providing public services and 

information; and public concerns due to the employee and outsourced personnel.  

Each function of the Company is responsible to provide response to each corresponding complaint 

through the coordination of the External Relation function. 

10.2 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

Table 10.3 presents the summary of environmental and social management plan (ESMP) including 

existing control, additional mitigation, and monitoring requirements for the RDMP Project of Pertamina 

RU V Balikpapan. The ESMP is defined for each project development phase, from pre-construction up 

to post-operation phases. The existing control and monitoring requirements included in the table are 

based on the information presented in the environmental management and monitoring plan (Rencana 

Pengelolaan Lingkungan and Rencana Pemantauan Lingkungan or RKL-RPL document) of the 

RDMP project submitted to the Ministry of Environment and Forestry for government approval.  

The additional mitigation is proposed based on professional judgment with the primary objective to 

reduce the residual risk ranking, presented in Section 9 of this ESIA report, to as low as reasonably 

practicable (ALARP) principle. There is a case where the existing controls are not defined in the RKL-

RPL document mentioned earlier and, therefore additional mitigation for a particular risk and impact is 

described in the ESMP table to ensure that the residual risk is mitigated based on the ALARP 

principle. 
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Table 10.3 Environmental and social management plan summary. 

Activity Potential Impact Management Objective Mitigation / Enhancement 

Monitoring 
Requirements, 

Parameters, and 
Frequency 

PHYSICAL-CHEMICAL COMPONENT 

GREENHOUSE GAS EMISSION 

Operation phase 

 Operation of operating unit 
and supporting facility 

 Increased of 
GHG emission 

 To ensure that ensure GHG 
emission can be minimized. 

Existing Control: 

 Make an environmental management team for air quality with 
relevant background and skill; 

 Make working procedure related to air quality that covers methods, 
direction and implementation reason etc. i.e. procedure in 
monitoring static and mobile emission sources; 

 Implement Flare Gas Recovery System (FGRS) to reduce flare 
emission, gas generated from FGRS will be convert to LPG and 
fuel gas. Through FGRS, flare emission will be reuse as fuel gas, 
this action make furnace gas to be more environmental friendly 
(valuable product LPG) and potentially make RU V more 
independent in supplying natural gas; 

 Managing boiler stack emission by controlling combustion 
procedure to minimize emission gas; 

 Managing flare stack emission by conducting off gas combustion 
by optimizing flare stack emission management; 

 Revitalization burner F-1-01 A/B, and revitalization of ducting APH 
F-1-01 AB; 

 Minimize fuel oil by optimizing flare gas recovery 

 Routine management on machine installation that my generate 
emission; 

 Replacing Freon hydrant to AF-11; 

 Implement fuel saving actions as followed: 

o chemical online cleaning F-201-01 (CDU V) 

o saving energy competition 

o solar cell installation 

o replace TL lamp to LED 

o optimizing furnace by controlling O2 excess and temperature 
stack 

o reduce H2 Loss to Fuel gas 

o optimizing boiler 

 Calculate GHG emission 
per year. 
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Activity Potential Impact Management Objective Mitigation / Enhancement 

Monitoring 
Requirements, 

Parameters, and 
Frequency 

o plenum E-2-03A modification 

o open green space preservation inside and around project areas 
i.e. mangrove conservation etc. 

 Optimizing and controlling carbon content di Platforming catalyst; 

 Make sure that non fugitive emissions disposed though 
stacks/chimneys; 

 Installing monitor point on stack that is facilitated by ladder and 
electrical source; 

 Install and routine maintenance on CEMS; and 

 Avoiding fugitive emission and routine checking on fugitive 
emission. 

 

Additional Mitigation: 

 No need additional mitigation. 

AIR QUALITY  

Construction Phase 

 Procurement and 
mobilization/demobilization 
of materials and equipment. 

 Increased dust 
(Total 
Suspended 
Particulate) in 
Balikpapan 
refinery and 
particulate 
(PM10 ) in 
Balikpapan 
refinery as well 
as Lawe-lawe 
Terminal 

 To ensure that dust from 
mobilization activities in 
Balikpapan refinery and 
particulate (PM10 ) in 
Balikpapan refinery as well 
as Lawe-Lawe Terminal 
during construction phase 
meet the national and 
international standard. 

 

Existing Control: 

 Water sprays shall be applied to maintain the mobilization road wet 
in all season; 

 The load carried by vehicle shall be covered by clean impervious 
sheeting to ensure that the dusty materials do not leak from 
vehicle; 

 Limit vehicle speeds on dusty materials and limit vehicle traffic and 
earth moving on windy days; 

 Maintain heavy machine and equipment periodically. 

 Clearing the vehicle tire after passing the construction site 
(especially when land clearing and cut and fill activity are being 
conducted); and 

 Conducting socialization to communities near the project area. 

 Ambient air monitoring 
(dust and particulate) 
during construction. 

 Increased dust 
(Total 
Suspended 
Particulate) 
around Lawe-
Lawe Terminal 

 To ensure that dust from 
mobilization activities in 
Lawe-Lawe Terminal during 
construction phase meet 
the national and 
international standard. 

 

Existing Control: 

 Water sprays shall be applied to maintain the mobilization road wet 
in all season; 

 The load carried by vehicle shall be covered by clean; 

 Impervious sheeting to ensure that the dusty materials do not leak 
from vehicle; 

 Limit vehicle speeds on dusty materials and limit vehicle traffic and 
earth moving on windy days; 
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Activity Potential Impact Management Objective Mitigation / Enhancement 

Monitoring 
Requirements, 

Parameters, and 
Frequency 

 Maintain heavy machine and equipment periodically; 

 Clearing the vehicle tire after passing the construction site 
(especially when land clearing and cut and fill activity are being 
conducted); and 

 Conducting socialization to communities near the project area. 

 

Additional Mitigation for Lawe-Lawe Terminal: 

 Use mechanical sweepers on paved surfaces where necessary to 
prevent dust build up; 

 Moisten exposed soil surfaces periodically with adequate water to 
control dust; 

 Avoid excessive application of water that would result in mobilizing 
sediment and subsequent deposition in natural waterbodies; and 

 In areas adjacent to waterways, use only washed aggregate. 

 Providing mask for workers. 

 Land clearing  Increased 
particulate 
around Lawe-
Lawe Terminal 
and Balikpapan 
refinery 

 To ensure that particulate 
generation during land 
clearing activity in Lawe-
Lawe Terminal meet the 
national and international 
standard. 

Existing Control: 

 There is no existing control covered in the RKL-RPL. 

 

Additional Mitigation: 

 Erect solid barrier on land clearing boundary; 

 No bonfires; 

 Identify responsible person in charge; 

 Hard surface site haul routes; 

 Use water as particulate suppressant; 

 Securely cover skips and minimize drop heights; and 

 Effective clearing of haul routes and appropriate speed limit. 

 Ambient air monitoring 
(dust and particulate) 
during construction. 

 Construction of processing 
units & supporting facility 

 Increased 
particulate 
around Lawe-
Lawe Terminal 
and Balikpapan 
refinery 

 To ensure that particulate 
generation during 
Construction of processing 
units & supporting facility in 
Lawe-lawe terminal meet 
the national and 
international standard. 

 

Existing Control: 

 There is no existing control covered in the RKL-RPL. 

 

Additional Mitigation: 

 Erect solid barrier on construction area boundary; 

 Identify responsible person in charge; 

 Hard surface site haul routes; 

 Use water as particulate suppressant; and 

 Effective clearing of haul routes and appropriate speed limit. 

 Ambient air monitoring 
(dust and particulate) 
during construction. 
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Activity Potential Impact Management Objective Mitigation / Enhancement 

Monitoring 
Requirements, 

Parameters, and 
Frequency 

Operation Phase 

 Balikpapan refinery and 
Lawe-Lawe Terminal - 
Processing unit & support 
facility operation 

 Increased SO2, 
NOx and 
particulate  
(PM10)around 
Lawe-Lawe 
Terminal and 
Balikpapan 
refinery 

 To ensure that SO2, NOx 
and particulate generation 
during Operation phase 
meet the national and 
international standard. 

 

Existing Control: 

 Make an environmental management team for air quality with 
relevant background and skill; 

 Make working procedure related to air quality that covers methods, 
direction and implementation reason etc. i.e. procedure in 
monitoring static and mobile emission sources;  

 Implement Flare Gas Recovery System (FGRS) to reduce flare 
emission, gas generated from FGRS will be convert to LPG and 
fuel gas. Through FGRS, flare emission will be reuse as fuel gas, 
this action make furnace gas to be more environmental friendly 
(valuable product LPG) and potentially make RU V more 
independent in supplying natural gas; 

 Managing boiler stack emission by controlling combustion 
procedure to minimize emission gas; 

 Managing flare stack emission by conducting off gas combustion 
by optimizing flare stack emission management; 

 Revitalization burner F-1-01 A/B, and revitalization of ducting APH 
F-1-01 AB; 

 Minimize fuel oil by optimizing flare gas recovery; 

 Routine management on machine installation that my generate 
emission; 

 Replacing Freon hydrant to AF-11; 

 Implement fuel saving actions as followed: 

o chemical online cleaning F-201-01 (CDU V) 

o saving energy competition 

o solar cell installation 

o replace TL lamp to LED 

o optimizing furnace by controling O2 excess and temperature 
stack 

o reduce H2 Loss to Fuel gas 

o optimizing boiler 

o plenum E-2-03A modification 

o open green space preservation inside and around projrct areas 
i.e. mangrove conservation etc. 

 Optimizing and controlling carbon content di Platforming catalyst; 

 Make sure that non fugitive emissions disposed though 

 Ambient air monitoring 
(dust and particulate) 
during operation every 
quarter. 



ESIA 10-11 Pertamina RU V Balikpapan RDMP 

Activity Potential Impact Management Objective Mitigation / Enhancement 

Monitoring 
Requirements, 

Parameters, and 
Frequency 

stacks/chimneys; 

 Installing monitor point on stack that is facilitated by ladder and 
electrical source; 

 Install and routine maintenance on CEMS; and 

 Avoiding fugitive emission and routine checking on fugitive 
emission. 

 

Additional Mitigation: 

 No need additional mitigation. 

AMBIENT NOISE 

Construction Phase 

 Procurement and 
mobilization/demobilization 
of materials and equipment 

 Increased noise  To ensure that noise 
generation during 
procurement and 
mobilization/demobilization 
of materials and equipment  
in Lawe-Lawe Terminal and 
Balikpapan refinery meet 
the national and 
international standard. 

 

Existing Control: 

 Use the proper vehicles and equipment; 

 Install flame arrestor on heavy vehicles and equipment that 
potentially generate high level noise; and  

 Limit vehicle speeds and limit vehicle traffic on windy days. 

 

Additional Mitigation: 

 Implement less noise equipment during construction; 

 Select equipment to newer equipment since newer equipment is 
generally quieter than old equipment for many reasons, including 
technological advancements and the lack of worn, loose, or 
damaged components; 

 Maintenance programs. Poor maintenance of equipment typically 
causes excessive noise levels; 

 Equipment Operation Training: Careless or improper operation or 
inappropriate use of equipment can increase noise levels; and 

 Conduct socialization to communities. 

 Noise measurement 
during construction. 

Operation Phase 

 Operating unit and 
supporting facility 

 Increased noise  To ensure that noise 
generation during operation 
phase in Lawe-Lawe 
Terminal and Balikpapan 
refinery meet the national 
and international standard. 

 

Existing Control: 

 Conduct predictive and preventive action and conduct preventive 
maintenance for all rotating equipment; 

 Conduct routine feasibility assessment for operational vehicle; and 

 Construct open green space around the project area as buffer 
zone. 

 

 Noise measurement 
quarterly during 
operation 
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Activity Potential Impact Management Objective Mitigation / Enhancement 

Monitoring 
Requirements, 

Parameters, and 
Frequency 

Additional Mitigation: 

 Use exhaust silencers, quieter cooling fans, and optimized 
acoustical pipe lagging (acoustical wrapping) to minimize 
compressor noise; 

 Mufflers: Specifying the use of adequate muffler systems on 
operation vehicles/equipment that can control much of the engine 
noise; and 

 Utilizing existing shielding such as berms, existing noise barriers, 
or structures for relatively static equipment such as pumps, 
generators, compressors, air ventilation, batch plants, and storage 
areas may be appropriate. 

LOCAL LAND USE/LANDSCAPE 

Construction Phase 

 The construction of 
processing units and support 
facilities at Balikpapan 
Refinery Area 

 Change in 
landscape 

 To ensure that land clearing 
is in line with the design. 

Existing Control: 

 Implement earthworks in stages with considering contour and safe 
slope design. 

 

Additional Mitigation: 

 Preparing earthworks map including the schedule and sequence of 
land grading for effectiveness of work; 

 Providing effective short term measures for slope stabilization, 
sediment control and subsidence control until long term measures 
for the operational phase can be implemented; 

 Considering to blend the proposed landscape with the surrounding 
topography;  

 Land clearing and site preparation only undertaken within the 
proposed footprint;  

 Maintaining slope stability by avoiding heavy equipment usage if 
possible during tree harvesting or during working on steep slopes; 
and 

 Considering the use of existing facility and existing road. 

 

 The construction of Tank, 
Support Facility and Onshore 
Pipeline Trenching (Tanjung 
Jumlai – Penajam) 

  Existing Control: 

 There is no existing control covered in the RKL-RPL (2017), 
however some mitigations are anticipated in the project 
description: 

 Pipeline is buried along the entire length to a minimum 1 m under 
soil surface, 1.2 m under road crossing, 2.0 m under river/creek 
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Activity Potential Impact Management Objective Mitigation / Enhancement 

Monitoring 
Requirements, 

Parameters, and 
Frequency 

crossing to the top-of-pipe for construction; 

 Store the excavated material in proper way at the left and right 
side of the trench;  

 Install staking, pegging and safety signs within the ROW during 
construction; and 

 Reinstatement of construction areas. 

 

Additional Mitigations: 

 Minimize the width of a pipeline right of way if possible;  

 Considering the use of existing facility and existing road; 

 Considering working time for construction (avoid working at night); 
and 

 Implementation of site hoarding. 

SOIL 

Construction Phase 

 Land clearing. 

 Construction of tank, 
processing units and support 
facilities. 

 Construction of Lawe-lawe 
Terminal 

 Soil erosion  To minimize potential of soil 
erosion 

Existing control:  

 Minimize by implementing construction management plan, to 
reduce impact on topsoil. 

 

Additional mitigation: 

 Implementing construction management plan; 

 Identification of soil erosion vulnerability; and 

 Shorter timeframe of construction. 

 Routine monitoring on 
construction work to 
follow construction 
management plan. 

Operation Phase 

 Facility operation 

 Waste management 

 Soil 
contamination 

 To avoid soil contamination Existing Control: 

 The mitigation during operation phase for the development of 
RDMP V is not covered in the RKL-RPL document (2017).   

 

Additional mitigation: 

 Implementing oil spill management plan; 

 Implementing routine monitoring (patrol) of potential oil spill; 

 All hazardous materials should be stored in the appropriate 
manner; 

 Implementing SOP for hazardous materials and waste 
management and storage; and 

 Special safe transportation procedures must be developed to 

 Routine 
monitoring/inspection of 
oil spill during operational 
phase. 
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Activity Potential Impact Management Objective Mitigation / Enhancement 

Monitoring 
Requirements, 

Parameters, and 
Frequency 

deliver waste from project site to a landfill. 

Post Operation Phase     

 Land clearing 

 Decommissioning of tank, 
processing units and support 
facilities 

 Decommissioning of Lawe-
Lawe Terminal 

 Soil erosion  To minimize potential of soil 
erosion 

Existing Control: 

 The mitigation during post operation phase for the development of 
RDMP V is not covered in the RKL-RPL document (2017).   

 

Additional mitigation: 

 Implementing decommissioning management plan; 

 Identification of soil erosion vulnerability; and 

 Shorter timeframe of decommissioning. 

 Routine monitoring on 
decommissioning work to 
follow decommissioning 
management plan 

NATURAL DRAINAGE SYSTEM  

Construction Phase 

 Land clearing 

 Construction of tank, 
processing units and support 
facilities 

 Disturbance to 
natural drainage 
system 

 To minimize changes to 
natural drainage system. 

 To minimize volume and 
peak run-off discharge. 

Existing Control: 

 Construct drainage system around the construction site; and 

 Construct control boxes to trap sediments. 

 

Additional Mitigation: 

 Install additional biopores; 

 Conserve vegetated areas (where feasible); 

 Construct additional run-off retention features (where feasible); 

 Prepare earthwork plan to minimize surface run off; 

 Cover crops planting on open area that has not been constructed 
yet for facilities; and 

 Minimizing the area with impermeable surface. 

 Routine observation on 
run-off discharge at 
existing drainage system. 

 Onshore pipeline trenching 
(Tanjung Jumlai – Penajam) 

 Disturbance to 
natural drainage 
system 

 To minimize disturbance on 
existing drainage channel 
crossed by pipeline. 

Existing Control: 

 The existing control is not covered in the RKL-RPL 2017; and 

 Regulation requiring pipes to be buried 2 m below drainage. 

 

Additional Mitigation: 

 Procedure to troubleshoot in the event of actual disturbance; 

 Undertake good operational construction practices; 

 Design drainage pattern to flow surface run off to natural channel;  

 In accordance to Government regulation concerning river right of 
way; and 

 Ensure natural drainage/creeks and existing storm water drainage 
surrounding the project site is not blocked. 

 Routine observation on 
construction process on-
site. 
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Activity Potential Impact Management Objective Mitigation / Enhancement 

Monitoring 
Requirements, 

Parameters, and 
Frequency 

SURFACE WATER QUALITY 

Construction Phase 

 Diversion of Yos Sudarso 
road. 

 Reduced surface 
water quality 

 To minimize disturbance on 
existing drainage channel. 

Existing Control: 

 The existing control is not covered in the RKL-RPL 2017. 

 

Additional Mitigation: 

 Commence earthworks after erosion and sediment are installed; 

 Routine clean up trapped sediment that are generated in the 
sediment trap and pond; 

 Design the sediment pond to accommodate TSS generation during 
rainy season; and 

 Implement oil spill management plan. 

 Routine observation on 
construction process on-
site. 

 Land clearing 

 Construction of tank, 
processing units and support 
facilities 

 Reduced surface 
water quality 

 To minimize disturbance on 
existing drainage channel. 

Existing Control: 

 Construct drainage system around the construction site; and 

 Construct control boxes to trap sediments. 

 

Additional Mitigation: 

 Construct oil catcher features; 

 Implement construction management procedures; and 

 Implement oil spill management plan. 

 Routine observation on 
run-off discharge at 
existing drainage system. 

 Surface water sampling 
at nearest natural 
drainage channel. 

 Onshore pipeline trenching 
(Tanjung Jumlai – Penajam) 

 Reduced surface 
water quality 

 To minimize disturbance on 
existing drainage channel 
crossed by pipeline. 

Existing Control: 

 The existing control is not covered in the RKL-RPL 2017. 

 

Additional Mitigation: 

 Construct oil catcher features; 

 Implement construction management procedures; 

 Implement sludge oil management plan; 

 Implement oil spill management plan; and 

 Undertake good operational construction practices. 

 Routine observation on 
construction process on-
site. 

Operation Phase     

 Solid and wastewater 
management 

 Reduced surface 
water quality 

 To minimize disturbance on 
existing drainage channel. 

Existing Control: 

 Separated wastewater treatment for process wastewater, 
drainage, oil catcher and cooling water; 

 Effluent Water Treatment Plant (EWTP) application to treat 
process wastewater;  

 To develop new EWTP to accommodate additional processing 

 Routine observation on 
run-off discharge at 
existing drainage system. 

 Surface water sampling 
at nearest natural 
drainage channel. 



ESIA 10-16 Pertamina RU V Balikpapan RDMP 

Activity Potential Impact Management Objective Mitigation / Enhancement 

Monitoring 
Requirements, 

Parameters, and 
Frequency 

units that will generate wastewater; and 

 Dissemination the method to manage hazardous and non-
hazardous waste. 

 

Additional Mitigation: 

 Construct oil catcher features; 

 Implement construction management procedures; 

 Implement oil spill management plan; and 

 Implement sludge oil management plan. 

Post Operation Phase     

 Decommissioning of tank, 
processing units and support 
facilities. 

 Reduced surface 
water quality 

 To minimize disturbance on 
existing drainage channel. 

Existing Control: 

 Construct drainage system around the construction site; and 

 Construct control boxes to trap sediments. 

 

Additional Mitigation: 

 Install oil catcher features/tool; 

 Implement construction management procedures; 

 Implement oil spill management plan; and 

 Implement sludge oil management plan. 

 Routine observation on 
run-off discharge at 
existing drainage system. 

 Surface water sampling 
at nearest natural 
drainage channel. 

HYDROGEOLOGY  

Construction Phase 

 Groundwater abstraction for 
two additional deep wells at 
Lawe-Lawe area 

 Reduced 
groundwater 
table on 
community wells 

 To minimize negative 
perception to the 
surrounding communities 
due to reduced 
groundwater table. 

 To ensure the groundwater 
volume is abstracted within 
optimum yield in 
accordance with pumping 
test result and groundwater 
abstraction permit. 

 

Existing Control: 

 The mitigation during construction phase for the development of 
RDMP V is not covered in the RKL-RPL document (2017); and   

 Observation to the groundwater quality and groundwater table 
during pumping test at some shallow wells surrounding production 
wells (UKL-UPL 2011). 

 

Additional Mitigation: 

 Considering monitoring wells to control the groundwater table and 
flow surrounding Lawe-Lawe area; 

 Groundwater abstraction shall be within optimum yield based on 
pumping test result and the abstraction permit; and 

 Groundwater abstraction should be at the aquifer that will not 
disturb community wells (based on geo-electrical result and 
modeling result). 

 The monitoring 
requirement during 
construction phase is not 
covered in the RKL-RPL 
document (AMDAL 
2017). 

 Based on UKL-UPL 
2011, the monitoring for 
groundwater abstraction 
should include the 
observation on the 
changes on groundwater 
table at the adjacent 
shallow wells during 
construction of additional 
deep wells. 
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Activity Potential Impact Management Objective Mitigation / Enhancement 

Monitoring 
Requirements, 

Parameters, and 
Frequency 

 

Operation Phase 

 Groundwater use for the 
operation of processing units 
and support facilities at 
Balikpapan refinery area 

 Reduced 
groundwater 
flow/decreased 
groundwater 
table 

 Seawater 
intrusion 

 

 

 To ensure the groundwater 
volume is abstracted within 
optimum yield in 
accordance with pumping 
test result and groundwater 
abstraction permit. 

 To minimize negative 
perception to the 
surrounding communities 
due to reduced 
groundwater table. 

.  

 

Existing Control: 

 Maintaining the intensity of groundwater use during business hour 
(8hours/day); 

 Reducing groundwater use particularly during dry season; 

 Applying flow meter units to control the groundwater flow; 

 Revegetation at the vicinity of Balikpapan refinery area to allow 
rainwater infiltration; 

 Water use efficiency e.g. recycling; 

 Keeping and maintaining buffer zone; 

 Planting at area that has not been used for facilities; and 

 Install groundwater retention pond and biopores. 

 

Additional Mitigation: 

 Considering monitoring wells to control the groundwater table and 
flow surrounding Balikpapan refinery area; 

 Groundwater abstraction shall be within optimum yield based on 
pumping test result and the abstraction permit; and 

 Groundwater abstraction at the aquifer that will not disturb 
community wells. 

 The groundwater use 
and monitoring 
requirements during 
operation phase is not 
covered in the RKL-RPL 
document. 

 Monitoring of the flow 
and groundwater table 
once a month during 
operation. 

 Groundwater use for the 
operation of tank and 
support facilities at Lawe-
Lawe terminal area 

 Reduced 
groundwater 
flow.decreased 
groundwater 
table on 
community wells  

 To minimize negative 
perception to the 
surrounding communities 
due to reduced 
groundwater table. 

 

Existing Control: 

 Maintaining the intensity of groundwater use during business hour 
(8hours/day); 

 Reducing groundwater use particularly during dry season; 

 Applying flow meter units to control the groundwater flow; 

 Revegetation at the vicinity of Balikpapan refinery area to allow 
rainwater infiltration; 

 Water use efficiency e.g. recycling; 

 Keeping and maintaining buffer zone; 

 Planting at area that has not been used for facilities; and 

 Install groundwater retention pond and biopores. 

 

Additional Mitigation: 

 Considering monitoring wells to control the groundwater table and 
flow surrounding Balikpapan refinery area; 

 Monitoring of the flow 
and groundwater table 
once a month during 
operation. 
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 Groundwater abstraction shall be within optimum yield based on 
pumping test result and the abstraction permit; and 

 Groundwater abstraction at the aquifer that will not disturb 
community wells. 

GROUNDWATER QUALITY 

Construction/Operation Phase 

 Groundwater use for the 
operational of Balikpapan 
refinery and Lawe-Lawe 
Terminal facilities 

 Groundwater 
contamination 

 

 To ensure no hazardous 
contamination to 
groundwater. 

 To comply with National 
and International Standard. 

Existing Control: 

 Separated wastewater treatment for process wastewater, 
drainage, oil catcher and cooling water; 

 Effluent Water Treatment Plant (EWTP) application to treat 
process wastewater; and 

 To develop new EWTP to accommodate additional processing 
units that will generate wastewater. 

 

Additional Mitigation: 

 Regular monitoring of groundwater quality in cases of hazardous 
waste on site storage and/or pre treatment and disposal; 

 Potential hydrocarbon contaminated wastewater should be treated 
in the Corrugated Plate Interceptor (CPI) to segregate 
Hydrocarbon, oil and grease; 

 Installing oil water separators and grease traps; 

 Prevention of surface run-off from process areas or potential 
sources. Secondment containment should be applied; 

 Provide appropriate secondary containment structures consist of 
berms, dikes, or walls; and 

 In accordance with Hazardous Management Plan.  

 The groundwater use 
and monitoring 
requirements during 
operation phase is not 
covered in the RKL-RPL 
document. 

 Monitoring regularly 
every 6 months. 

OCEANOGRAPHY (MARINE PHYSICAL CONDITION) 

Construction Phase 

 Construction works of jetty 
construction upgrade 

 Changes of 
current pattern 
and tides level 
and its phase 

 To anticipate and reduce 
potential impacts of jetty 
upgrade construction on the 
hydrodynamic effects.  

Existing Control: 

 The mitigation during operation phase for the development of 
RDMP V is not covered in the RKL-RPL document (2017).   

 

 

Additional mitigation: 

 With regard to accidental of jetty upgrade construction activities, 
focus should be placed on good timing of the operational practices; 

 Monitoring the physical 
condition, particularly 
tides and current around 
the jetty upgrade location 
during construction 
phase (twice) and after 
the construction works 
have been conducted 
(twice). 
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Monitoring 
Requirements, 

Parameters, and 
Frequency 

and 

 Reduce the intensity of construction works or timing of works 
operations. 

 SPM construction & offshore 
pipeline trenching 

 Changes of 
current pattern 
and tides level 
and its phase 

 To anticipate and reduce 
potential impacts of SPM 
and pipeline construction 
on the hydrodynamic 
effects. 

Existing Control: 

 The mitigation during operation phase for the development of 
RDMP V is not covered in the RKL-RPL document (2017).   

 

Additional mitigation: 

 With regard to accidental of SPM and trenching activities, focus 
should be placed on good timing of the operational practices; and 

 Reduce the intensity of construction works or timing of works 
operations. 

 Monitoring the physical 
condition, particularly 
tides and current along 
the pipeline installation 
and SPM during 
construction phase 
(twice) and after the 
construction works have 
been conducted (twice). 

 Hydrostatic tests  Changes of 
current pattern 
and tides level 
and its phase 

 To anticipate and reduce 
potential impacts of 
hydrostatic tests on the 
hydrodynamic effects. 

Existing Control: 

 The mitigation during operation phase for the development of 
RDMP V is not covered in the RKL-RPL document (2017).   

 

Additional mitigation: 

 With regard to accidental of hydrostatic testing, focus should be 
placed on good timing of the operational practices; and 

 Reduce the intensity of construction works or timing of works 
operations. 

 Monitoring the physical 
condition, particularly 
tides and current around 
the jetty upgrade location 
during construction 
phase (twice) and after 
the construction works 
have been conducted 
(twice). 

Operation Phase 

 Processing unit, oil tank, 
SPM and subsea pipelines 
operation 

 Changes of 
current pattern 
and tides level 
and its phase 

 To anticipate and reduce 
potential impacts of ballast 
Water on the hydrodynamic 
effects. 

Existing Control: 

 The mitigation during operation phase for the development of 
RDMP V is not covered in the RKL-RPL document (2017).   

 

Additional mitigation: 

 With regard to accidental of ballast water, focus should be placed 
on good timing of the operational practices; and 

 Reduce the intensity of works operations (e.g. processing unit and 
SPM activities) or timing of works operations. 

 Monitoring the physical 
condition, particularly 
tides and current around 
the refinery unit during 
operation phase. It can 
be conducted twice in 
representing of season. 

 Crude oil transhipment  Changes of 
current pattern 
and tides level 
and its phase 

 To anticipate and reduce 
potential impacts of ballast 
Water on the hydrodynamic 
effects. 

Existing Control: 

 The mitigation during operation phase for the development of 
RDMP V is not covered in the RKL-RPL document (2017).   

 

 

 Monitoring the physical 
condition, particularly 
tides and current around 
the refinery unit during 
operation phase. It can 
be conducted twice in 
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Monitoring 
Requirements, 

Parameters, and 
Frequency 

Additional mitigation: 

 With regard to accidental of ballast water, focus should be placed 
on good timing of the operational practices; and 

 Reduce the intensity of works operations (e.g. processing unit and 
SPM activities) or timing of works operations. 

representing of season. 

Post Operation / Decommissioning Phase 

 SPM, subsea pipelines, and 
refinery unit 
decommissioning 

 Changes of 
current pattern 
and tides level 
and its phase 

 To anticipate and reduce 
potential impacts of ballast 
Water on the hydrodynamic 
effects. 

Existing Control: 

 The mitigation during operation phase for the development of 
RDMP V is not covered in the RKL-RPL document (2017).   

 

Additional mitigation: 

 With regard to accidental of ballast water, focus should be placed 
on good timing of the operational practices; and 

 Reduce the intensity of works operations (e.g. processing unit and 
SPM activities) or timing of works operations. 

 Monitoring the physical 
condition, particularly 
tides and current around 
the refinery unit during 
decommissioning phase. 
It can be conducted twice 
in representing of 
season. 

SEAWATER QUALITY  

Construction Phase 

 Construction works of jetty 
construction upgrade 

 Changes of 
seawater quality 

 To anticipate and reduce 
potential impacts on 
increment of heavy metals 
and hazard material caused 
resuspension sediment in 
the bottom, run-off, and 
wastewater. 

 To preserve the increment 
of heavy metals and hazard 
material around the area of 
influence. 

Existing Control: 

 Offshore pipeline installation 2 meters under seabed with special 
dredging tools (cutting and suction) along pipeline route. The 
control is conducted with testing the water sampling in the 
laboratory once during construction phase. 

 

Additional mitigation: 

 With regard to accidental of jetty upgrade activities, focus should 
be placed on good timing of the operational practices, and heavy 
metals or hazard material spreading must be isolated and treated 
into specific area; and 

 Reduce the intensity of this construction works or timing of works 
operations. 

 Monitoring the chemical 
condition, particularly 
heavy metals, organic, 
and inorganic materials 
during construction 
phase undertaken in wet 
and dry season (twice a 
year). 
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Monitoring 
Requirements, 

Parameters, and 
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 SPM construction & offshore 
pipeline trenching 

 Changes of 
seawater quality 

 To anticipate and reduce 
potential impacts on 
increment of heavy metals 
and hazard material caused 
resuspension sediment in 
the bottom, run-off, and 
wastewater; and 

 To preserve the increment 
of heavy metals and hazard 
material around the area of 
influence. 

Existing Control: 

 Offshore pipeline installation 2 meters under seabed with special 
dredging tools (cutting and suction) along pipeline route. The 
control is conducted with testing the water sampling in the 
laboratory once during construction phase. 

 

Additional mitigation: 

 With regard to accidental of jetty upgrade activities, focus should 
be placed on good timing of the operational practices, and heavy 
metals or hazard material spreading must be isolated and treated 
into specific area; and 

 Reduce the intensity of this construction works or timing of works 
operations. 

 Monitoring the chemical 
condition, particularly 
heavy metals, organic, 
and inorganic materials 
during construction 
phase undertaken in wet 
and dry season (twice a 
year). 

 Hydrostatic tests  Changes of 
seawater quality 

 To anticipate and reduce 
potential impacts on 
increment of heavy metals 
and hazard material caused 
resuspension sediment in 
the bottom, run-off, and 
wastewater; and 

 To preserve the increment 
of heavy metals and hazard 
material around the area of 
influence. 

Existing Control: 

 Offshore pipeline installation 2 meters under seabed with special 
dredging tools (cutting and suction) along pipeline route. The 
control is conducted with testing the water sampling in the 
laboratory once during construction phase. 

 

Additional mitigation: 

 With regard to accidental of potential leaks on the pipeline when 
hydrostatic test conducted, focus should be placed on good 
pressure and timing, then heavy metals or hazard material 
spreading must be isolated and treated into specific area; and 

 Reduce the intensity of this construction works or timing of works 
operations. 

 Monitoring the chemical 
condition, particularly 
heavy metals, organic, 
and inorganic materials 
during construction 
phase undertaken in wet 
and dry season (twice a 
year). 

Operation Phase 

 Processing unit, oil tank, 
SPM and subsea pipelines 
operation 

 Changes of 
seawater quality 

 To anticipate and reduce 
potential impacts of oil spill, 
ballast water and waste 
pollution on the seawater 
quality parameters. 

 To preserve the increment 
of hazard material around 
the area of influence. 

Existing Control: 

 Offshore pipeline installation 2 meters under seabed with special 
dredging tools (cutting and suction) along pipeline route. The 
control is conducted with testing the water sampling in the 
laboratory once during construction phase. 

 

Additional mitigation: 

 With regard to accidental of oil spill and ballast water, focus should 
be placed on good timing of the operational practices, and 
effective oil spill combat based on an operational oil spill 

 Monitoring the chemical 
condition, particularly 
heavy metals, organic, 
and inorganic materials 
during operation phase 
undertaken in wet and 
dry season (twice a 
year). 
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contingency plan; 

 Water treatment conducted with few treatments (e.g. oil skimmers, 
filtration for solid, clarifiers); and 

 Reduce the intensity of works operations (e.g. processing unit and 
SPM activities) or timing of works operations. 

 Crude oil transhipment  Changes of 
seawater quality. 

 To anticipate and reduce 
potential impacts of oil spill, 
ballast water and waste 
pollution on the seawater 
quality parameters. 

 To preserve the increment 
of hazard material around 
the area of influence. 

Existing Control: 

 Offshore pipeline installation 2 meters under seabed with special 
dredging tools (cutting and suction) along pipeline route. The 
control is conducted with testing the water sampling in the 
laboratory once during construction phase. 

 

Additional mitigation: 

 With regard to accidental of oil spill and ballast water, focus should 
be placed on good timing operational practices, and effective oil 
spill combat based on an operational oil spill contingency plan. 

 Water treatment conducted with few treatments (e.g. oil skimmers, 
filtration for solid, clarifiers) 

 Conduct the rehabilitation or isolation the dangerous quality water 
if the accident of the vessels (e.g.: massive oil spill or water 
ballast) will happen. 

 Monitoring the chemical 
condition, particularly 
heavy metals, organic, 
and inorganic materials 
during operation phase 
undertaken in wet and 
dry season (twice a 
year). 

 Monitoring the routes, 
materials, and 
documents of vessels. 

Post Operation / Decommissioning Phase 

 SPM, subsea pipelines, and 
refinery unit 
decommissioning 

 Changes of 
seawater quality 

 To anticipate and reduce 
potential impacts on 
increment of heavy metals 
and hazard material. 

Existing Control: 

 Offshore pipeline installation 2 meters under seabed with special 
dredging tools (cutting and suction) along pipeline route. The 
control is conducted with testing the water sampling in the 
laboratory once during construction phase. 

 

Additional mitigation: 

 With regard to accidental of trenching activities, focus should be 
placed on good timing of the operational practices, and heavy 
metals or hazard material spreading must be isolated and treated 
into specific area; and 

 Reduce the intensity or timing of works operations. 

 Monitoring the chemical 
condition, particularly 
heavy metals, organic, 
and inorganic materials 
during operation phase 
undertaken in wet and 
dry season (twice a 
year). 

SEDIMENT CONDITIONS  

Construction Phase 

 Construction works of jetty 
upgrade 

 High deposition 
and re-

 To anticipate and reduce 
potential impacts on high 

Existing Control: 

 The mitigation during operation phase for the development of 

 Monitoring the sediment 
condition, with sediment 
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suspension of 
sediment 

 Changes in 
sediment quality 

deposition and re-
suspension of sediment. 

 To preserve the increment 
of heavy metals and hazard 
material on the seafloor. 

RDMP V is not covered in the RKL-RPL document (2017).   

 

Additional mitigation: 

 With regard to accidental of jetty upgrade activities, focus should 
be placed on good timing of the operational practices, then high re-
suspension or deposition of sediment must be isolated into specific 
area; 

 Use techniques (e.g. silt curtains), to minimize adverse impacts on 
aquatic life from the re-suspension of sediments and suspended 
solids reduction using clarifiers; and 

 Reduce the intensity of this construction works or timing of works 
operations. 

trap on the construction 
area during and after 
construction phase 
undertaken in wet and 
dry season (twice a 
year). 

 SPM construction & offshore 
pipeline trenching 

 High deposition 
and re-
suspension of 
sediment 

 Changes in 
sediment quality 

 To anticipate and reduce 
potential impacts on high 
deposition and re-
suspension of sediment. 

 To preserve the increment 
of heavy metals and hazard 
material on the seafloor. 

Existing Control: 

 The mitigation during operation phase for the development of 
RDMP V is not covered in the RKL-RPL document (2017).   

 

Additional mitigation: 

 With regard to accidental of trenching activities, focus should be 
placed on good timing of the operational practices, then high 
resuspension or deposition of sediment must be isolated into 
specific area; 

 Use techniques (e.g. silt curtains), to minimize adverse impacts on 
aquatic life from the re-suspension of sediments and suspended 
solids reduction using clarifiers; and 

 Reduce the intensity of this construction works or timing of works 
operations. 

 Monitoring the sediment 
condition, with sediment 
trap on the construction 
area during and after 
construction phase 
undertaken in wet and 
dry season (twice a 
year). 

 Hydrostatic tests  High deposition 
and re-
suspension of 
sediment 

 Changes in 
sediment quality 

 To anticipate and reduce 
potential impacts on high 
deposition and re-
suspension of sediment. 

 To preserve the increment 
of heavy metals and hazard 
material on the seafloor. 

Existing Control: 

 The mitigation during operation phase for the development of 
RDMP V is not covered in the RKL-RPL document (2017).   

 

Additional mitigation: 

 With regard to accidental of potential leaks on the pipeline when 
hydrostatic test conducted, focus should be placed on good 
pressure and timing, then high resuspension or deposition of 
sediment must be isolated into specific area; 

 Use techniques (e.g. silt curtains), to minimize adverse impacts on 
aquatic life from the re-suspension of sediments and suspended 

 Monitoring the sediment 
condition, with sediment 
trap on the construction 
area during and after 
construction phase 
undertaken in wet and 
dry season (twice a 
year). 
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solids reduction using clarifiers; and 

 Reduce the intensity of this construction works or timing of works 
operations. 

Operation Phase 

 Processing unit, oil tank, 
SPM and subsea pipelines 
operation 

 High deposition 
and re-
suspension of 
sediment 

 Changes in 
sediment quality 

 To anticipate and reduce 
potential impacts on high 
deposition and re-
suspension of sediment. 

 To preserve the increment 
of heavy metals and hazard 
material on the seafloor. 

Existing Control: 

 The mitigation during operation phase for the development of 
RDMP V is not covered in the RKL-RPL document (2017).   

 

Additional mitigation: 

 With regard to accidental of oil spill and ballast water, focus should 
be placed on good timing operational practices, then high 
resuspension or deposition of sediment must be isolated into 
specific area; 

 Use techniques (e.g. silt curtains), to minimize adverse impacts on 
aquatic life from the re-suspension of sediments and suspended 
solids reduction using clarifiers; and 

 Reduce the intensity of this construction works or timing of works 
operations. 

 Monitoring the sediment 
condition, with sediment 
trap on the operation 
area during and after 
operation activities 
undertaken in wet and 
dry season (twice a 
year). 

 Crude oil transhipment  High deposition 
and re-
suspension of 
sediment 

 Changes in 
sediment quality 

 To anticipate and reduce 
potential impacts of oil spill, 
ballast water and waste 
pollution on the seawater 
quality parameters. 

 To preserve the increment 
of hazard material around 
the area of influence. 

Existing Control: 

 The mitigation during operation phase for the development of 
RDMP V is not covered in the RKL-RPL document (2017).   

 

Additional mitigation: 

 With regard to accidental of oil spill and ballast water, focus should 
be placed on good timing operational practices, then high 
resuspension or deposition of sediment must be isolated into 
specific area; 

 Use techniques (e.g. silt curtains), to minimize adverse impacts on 
aquatic life from the re-suspension of sediments and suspended 
solids reduction using clarifiers; and 

 Reduce the intensity of this construction works or timing of works 
operations. 

 Monitoring the sediment 
condition, with sediment 
trap on the operation 
area during and after 
operation activities 
undertaken in wet and 
dry season (twice a 
year). 

Post Operation / Decommissioning Phase 

 SPM, subsea pipelines, and 
refinery unit 
decommissioning 

 High deposition 
and re-
suspension of 
sediment 

 To anticipate and reduce 
potential impacts on 
increment of heavy metals 
and hazard material 

Existing Control: 

 The mitigation during operation phase for the development of 
RDMP V is not covered in the RKL-RPL document (2017).   

 

 Monitoring the sediment 
condition, with sediment 
trap on the area of 
decommissioning works 



ESIA 10-25 Pertamina RU V Balikpapan RDMP 

Activity Potential Impact Management Objective Mitigation / Enhancement 
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 Changes in 
sediment quality 

Additional mitigation: 

 With regard to accidental of trenching activities, focus should be 
placed on good timing of the operational practices, then high 
resuspension or deposition of sediment must be isolated into 
specific area; 

 Use techniques (e.g. silt curtains), to minimize adverse impacts on 
aquatic life from the re-suspension of sediments and suspended 
solids reduction using clarifiers; and 

 Reduce the intensity of this construction works or timing of works 
operations. 

during and after post-
operation phase 
undertaken in wet and 
dry season (twice a 
year). 

BIOLOGICAL COMPONENT  

TERRESTRIAL ECOLOGY  

Construction Phase 

 Land clearing  Vegetation loss  Minimize and reduce the 
destruction of floral or 
vegetation communities. 

Existing control:  

 Conservation program through Ecopedition conservation program 
within and outside of Wana Patra Lestari (city forest) and RDMP 
PT Pertamina RU V; 

 Monitoring of flora and fauna around the RDMP PT Pertamina RU 
V; and 

 Cooperating with Nature Conservation Agency (BKSDA) and other 
conservation organizations. 

 

Additional mitigation: 

 Implement of conservation program in and around RDMP PT 
Pertamina RU V; 

 Monitoring of flora and fauna; 

 Collaboration with Nature Conservation Agency; 

 Identification of natural, critical habitat and important biodiversity 
areas; 

 Avoid conversion or disturbance of existing critical or natural 
habitat; 

 Prepare compensatory preservation or created replacement 
habitat; and 

 Land clearing should be carried out as minimum as possible. 

 Prior to construction. 

 Monitoring program 
related to endemic, 
nationally protected, 
CITES or IUCN red-
listed species. 

 Monthly. 

 

 

  Disturbance to 
habitat 

 Minimize and reduce the 
destruction of habitat and 
ecosystem functioning. 

Existing control:  

 Conservation program through Ecopedition conservation program 
within and outside of Wana Patra Lestari (city forest) and RDMP 

 Prior to construction; 

 Monitoring program 
related to endemic, 
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PT Pertamina RU V; 

 Monitoring of flora and fauna around the RDMP PT Pertamina RU 
V; and 

 Cooperating with Nature Conservation Agency (BKSDA) and other 
conservation organizations. 

 

Additional mitigation: 

 Implement of conservation program in and around RDMP PT 
Pertamina RU V; 

 Monitoring of flora and fauna; 

 Collaboration with Nature Conservation Agency; 

 Identification of natural, critical habitat and important biodiversity 
areas; 

 Avoid conversion or disturbance of existing critical or natural 
habitat; 

 Prepare compensatory preservation or created replacement 
habitat; and 

 Land clearing should be carried out as minimum as possible. 

nationally protected, 
CITES or IUCN red-
listed species; and 

 Monthly. 

 

 Disturbance to 
terrestrial fauna 

 Minimize and reduce the 
disturbance of faunal 
communities. 

Existing control:  

 Conservation program through Ecopedition conservation program 
within and outside of Wana Patra Lestari (city forest) and RDMP 
PT Pertamina RU V; 

 Monitoring of flora and fauna around the RDMP PT Pertamina RU 
V; and 

 Cooperating with Nature Conservation Agency (BKSDA) and other 
conservation organizations. 

 

Additional mitigation: 

 Implement of conservation program in and around RDMP PT 
Pertamina RU V; 

 Monitoring of flora and fauna; 

 Collaboration with Nature Conservation Agency; 

 Delineation of remnant habitat; 

 Avoid conversion or disturbance of existing critical or natural 
habitat; 

 Identify any special functions provided by the habitat (food and 
water supply, nesting or resting resources); 

 Prior to construction. 

 Monitoring program 
related to endemic, 
nationally protected, 
CITES or IUCN red-
listed species. 

 Monthly. 
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 Provision of wildlife overpass (rope bridge) in highway especially 
for Gunung Sepuluh Barat forested area; and 

 Land clearing should be carried out as minimum as possible. 

AQUATIC BIOTA 

Construction Phase 

 Balikpapan refinery - 
Processing units & support 
facility construction 

 Disturbance to 
aquatic biota 

 To minimise distrubance of 
aquatic biota around the 
area of influence. 

 To minimize the sediment 
in drainage area. 

 

Existing control:  

 Minimize the spread of erosion and sediment; and 

 Minimize of disturbance area within river or drainage. 

 

Additional mitigation: 

 Minimize the spread of erosion and sediment; and 

 Minimize of disturbance area within river or drainage. 

 Ensure water quality 
monitoring actual every 
6-months regularly. 

 

 Lawe-Lawe Terminal - tank, 
support facility & onshore 
pipeline trenching (Tanjung 
Jumlai - Penajam) 

 Disturbance to 
aquatic biota 

 To minimise distrubance of 
aquatic biota around the 
area of influence. 

 To minimize the sediment 
in drainage area. 

 

Existing control:  

 Minimize of disturbance area within river or drainage; and 

 Minimize the spread of erosion and sediment. 

 

Additional mitigation: 

 Minimize of disturbance area within river or drainage; and 

 Minimize the spread of erosion and sediment. 

 Ensure water quality 
monitoring actual every 
6-months regularly. 

 

Operation Phase 

 Water use  Disturbance to 
aquatic biota 

 To minimise distrubance of 
aquatic biota around the 
area of influence. 

Existing control:  

 Manage the water flow and water usage; and 

 Water quality monitoring regularly. 

 

Additional mitigation: 

 Minimize of disturbance area within river, lagoon, dam and riparian 
areas. 

 Ensure water quality 
monitoring actual every 
6-months regularly 

 

 Waste management  Disturbance to 
aquatic biota 

 To minimise distrubance of 
aquatic biota around the 
area of influence. 

 To minimize the sediment 
in drainage area. 

 To minimize waste (oil and 
chemicals) in water bodies. 

 To prevent leakage in 
drainage area. 

Existing control:  

 Sediment traps should be installed during the operation; 
 Use oil catcher; 
 Instalation of Sour Water Stripper (SWS Plant) and CPI 

(Corrugated Plate Interceptor) in wastewater treatment; 
 Management of waste water drainage on a different channel / 

separate differentiated into storm drainage and oily drainage; 
 The runoff should be routinely monitored; 
 All hazardous materials should be stored in the appropriate 

 Ensure water quality 
monitoring actual every 
6-months regularly 
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 manner to prevent contamination of the site; 
 Any accidental chemical, fuel and oil spills that occur at the site 

should be cleaned up in the appropriate manner as related to the 
nature of the spill; and 

 Develop procedures for the controlled water discharge under 
emergency conditions. 
 

Additional mitigation: 

 Minimize of disturbance area within river, lagoon, drainage and 
riparian areas.Use oil catcher; and 

 Minimize the spread of erosion and sediment. 

Post Operation Phase 

 Refinery & support facility 
decommissioning 

 Disturbance to 
aquatic biota 

 To minimise distrubance of 
aquatic biota around the 
area of influence. 

 To minimize the sediment 
in drainage area. 

Existing control:  

 Sediment traps should be installed; 
 Use oil catcher; 
 Regularl water quality monitoring; 
 Routinely inspect oil or chemicals spill containment controls and 

spill response (move to existing); and 
 Spill containment controls and spill response. 

 

Additional mitigation: 

 Minimize the spread of erosion and sedimentUse oil catcher; and 
 Minimize of disturbance area within watercourses and riparian 

areas. 

 Ensure water quality 
monitoring actual every 
6-months regularly. 

 

 Onshore pipeline 
decommissioning (Tanjung 
Jumlai to Penjaam) 

 Disturbance to 
aquatic biota 

 To minimise distrubance of 
aquatic biota around the 
area of influence. 

 To minimize the sediment 
in drainage area. 

Existing control:  

 Sediment traps should be installed; 
 Use oil catcher; 
 Regularl water quality monitoring; 
 Routinely inspect oil or chemicals spill containment controls and 

spill response (move to existing); and 
 Spill containment controls and spill response. 

  
 

Additional mitigation: 

 Minimize the spread of erosion and sediment; and 
 Minimize of disturbance area within watercourses and riparian 

areas. 

 Ensure water quality 
monitoring actual every 
6-months regularly. 
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MARINE ECOLOGY  

Construction Phase 

 Land clearing 

 Construction of tank, 
processing units and support 
facilities 

 Construction of Lawe-lawe 
Terminal 

 Disturbance of 
marine and 
species 

 To minimize disturbance of 
Marine and Species. 

Existing control:  

 Install and maintain sediment trap. 
 

Additional mitigation: 

 Sediment trap to reduce the potential impacts of dispersion of 
suspended solids, organic and inorganic materials in constructions 
area; 

 That the exact locations of SPM and subsea pipeline alignment 
need to be carefully surveyed so that they are not built directly on 
the coral reef and mangrove habitat, and have the least impact on 
water movement; and 

 Implementation of conservation efforts of the marine habitat and 
species. 

 Marine ecological and 
fisheries. 

 conservation of the 
marine habitat and 
species after completion 
of the construction 
phase. 

 

 Restricted fishing 
ground and 
reduce fish catch 

 To minimize restricted 
fishing ground area. 

 To conserve fish 
resources. 

Existing control:  

 Install and maintain sediment trap. 
 

Additional mitigation: 

 Sediment trap to reduce the potential impacts of dispersion of 
suspended solids, organic and inorganic materials; 

 Avoiding the activities in fishery area; 
 Avoiding high season for fish catch; and 
 Implement conservation, rehabilitation, or relocation of fishery 

area. 

 Marine ecological and 
fisheries resources 
during operation phase 
undertaken in every 
year. 

 conservation of the 
marine habitat and 
species after completion 
of the construction 
phase. 

 Disturbance of 
protected areas 
and species 

 To minimize disturbance of 
protected areas and 
species. 

Existing control:  

 By restricting the activities that generate noise to certain locations 
and time periods where and when it is known that sensitive 
species are avoided. 
 

Additional mitigation: 

 Restricting the activities that generate noise to certain locations 
and time periods where and when it is known that sensitive 
species are avoided; 

 Implement the conservation program of marine mammals and 
species on the area of influence; and 

 Provide the noise mitigation systems in and around offshore area 

 Implement the 
observation on the 
presence of marine 
mammals during 
operation phase 
undertaken in every 
year. 
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Activity Potential Impact Management Objective Mitigation / Enhancement 

Monitoring 
Requirements, 

Parameters, and 
Frequency 

of PT Pertamina RU V. 

Operation Phase 

 Refinery’s processing units 
and supporting facilities 

 Crude oil storage tanks 

 Single point mooring 

 Subsea pipelines 

 Disturbance to 
marine habitat 
and species - 
loss of habitat 
and species 

 To minimize the potential 
for oil spill incident, 
discharge of contaminated 
ballast water and waste 
water discharges. 

 Minimize and reduce the 
destruction of marine 
habitat and ecosystem 
functioning. 

 To preserve the marine 
habitat and species around 
the area of influence. 

Existing control:  

 Pecific technology that can be applied includes oil skimmer, 
absorbent, dispersant and oil boom; and 

 Oily contaminated storm water and wastewater from the refinery 
processing units and crude oil storage tanks are treated at the 
effluent water treatment plants (EWTP). 
 

Additional mitigation: 

 Undertake good operational practices, and effective oil spill combat 
based on an operational oil spill contingency plan; 

 Reduce the intensity of works operations (e.g. processing unit and 
SPM activities) or timing of works operations; 

 Identification of natural, critical habitat and important biodiversity 
areas; and 

 Implement the conservation, rehabilitation or relocation program of 
marine habitat and species on the area of influence. 

 Key water quality 
parameters during 
operation phase 
undertaken in wet and 
dry season (twice a 
year). 

 Biodiversity of marine 
habitat and species 
during operation phase 
undertaken in wet and 
dry season (twice a 
year). 

 Restricted fishing 
ground and 
reduced fish 
catch - loss of 
fish stock 

 To anticipation and reduce 
potential impacts of oil 
spill, ballast water and 
waste pollution on key 
water quality parameters. 

 To preserve the marine 
ecological and fisheries 
resources around the area 
of influence. 

Existing control:  

 Specific technology such as skimmer, absorbent, dispersant, oil 
boom will be applied to reduce potential impacts of elevated of oil 
spill and ballast water pollution; and 

 Waste water pollution will be handled and managed by Effluent 
Water Treatment Plant. 
 

Additional mitigation: 

 Undertake good operational practices, and effective oil spill combat 
based on an operational oil spill contingency plan; and 

 Implement monitoring and conservation after operation phase. 

 Key water quality 
parameters during 
operation phase 
undertaken in wet and 
dry season (twice a 
year). 

 Marine ecological and 
fisheries resources 
during operation phase 
undertaken in every 
year. 

 Marine protected 
area and species 
- disturbance of 
marine mammals 
species 

 To anticipation and reduce 
potential impacts of oil 
spill, ballast water and 
waste pollution on key 
water quality parameters. 

 To reduce and minimize 
the underwater noise 
frequency during that 
impact to the presence of 

Existing control:  

 Specific technology such as skimmer, absorbent, dispersant, oil 
boom will be applied ESIA – Pertamina Refinery Unit V Project 9-
95 Hatfield Indonesia to reduce potential impacts of elevated of oil 
spill and ballast water pollution; and 

 Waste water pollution will be handled and managed by Effluent 
Water Treatment Plant (EWTP). 
 
 

 Key water quality 
parameters during 
operation phase 
undertaken in wet and 
dry season (twice a 
year). 

 Implement the 
observation on the 
presence of marine 
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Activity Potential Impact Management Objective Mitigation / Enhancement 

Monitoring 
Requirements, 

Parameters, and 
Frequency 

marine mammals. Additional mitigation: 

 Implement good operational practices, and effective oil spill 
combat based on an operational oil spill contingency plan; 

 Reduce the intensity of works operations (e.g. processing unit, 
SPM activities and marine traffic) or timing of works operations;  

 Implement the conservation program of marine mammals and 
species on the area of influence; 

 Provide the noise mitigation systems in and around offshore area 
of PT Pertamina RU V; 

 Clean the propeller to reduce the surface roughness and thus the 
cavitation; and 

 Conduct the socialization and give some warning about reduce 
ship speed to reduce the noise. 

mammals during 
operation phase 
undertaken in every 
year. 

 

Post Operation Phase 

 The SPM and offshore 
pipeline decommissioning 

 The processing unit, oil tank, 
SPM and offshore/subsea 
pipelines decomissioning 

 Disturbance to 
marine habitat 
and species - 
loss of habitat 
and species 

 To minimize disturbance of 
marine and species. 

Existing control:  

 Sediment trap are used to reduce potential impacts of dispersion of 
suspended solids, organic and inorganic materials. 
 

Additional mitigation: 

 Avoiding the activities in influence area of marine habitat; 
 Shorter timeframe or avoiding high season for fish catch; and 
 Monitoring and conservation after post-operation phase. 

 Marine ecological and 
fisheries. 

 conservation of the 
marine habitat and 
species after completion 
of the post operation 
phase. 

  Restricted fishing 
ground and 
reduced fish 
catch - loss of 
fish stock 

 To minimize restricted 
fishing ground area. 

 To conserve fish 
resources. 

Existing control:  

 Sediment trap are used to reduce potential impacts of dispersion of 
suspended solids, organic and inorganic materials. 
 

Additional mitigation: 

 Implement monitoring and conservation after operation phase. 

 Marine ecological and 
fisheries resources 
during operation phase 
undertaken in every 
year. 

 conservation of the 
marine habitat and 
species after completion 
of the post operation 
phase. 

 

 Marine protected 
area and species 
- disturbance of 
marine mammals 
species. 

 To minimize disturbance of 
protected areas and 
species 

Existing control:  

 By restricting the activities that generate noise to certain locations 
and time periods where and when it is known that sensitive 
species are avoided. 
 
 

 Implement the 
observation on the 
presence of marine 
mammals during post 
operation phase 
undertaken in every 
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Activity Potential Impact Management Objective Mitigation / Enhancement 

Monitoring 
Requirements, 

Parameters, and 
Frequency 

Additional mitigation: 

 To reduce the noise frequency on construction activity many noise 
mitigation systems are available; and 

 Some of the systems were integrated into normal construction 
processes without any time delays and they were often used as a 
kind of standard noise mitigation system. 

year. 

HEALTH, SAFETY AND SECURITY 

PREVALENCE DISEASE  

Construction Phase 

 Construction workforce 
recruitment 

 

 Increased 
prevalence 
diseases 

 Minimize the potential for 
community exposure to 
communicable diseases 
from project activities. 

 Undertake pre-employment screening to ensure workforce fitness 
for work; 

 Conducting health promotion about communicable diseases in 
workplace; and  

 The workforce will largely Reside within the camp to reducing the 
interaction between the workforce & local villagers and reducing 
the potential for community conflict. 

 Medical check-up. 

 Monitoring prevalence 
disease every 6 month 
period from health 
institutions. 

 The dust, noise and 
surface water monitoring 
during the construction 
phase are stated in the 
section air quality, 
ambient noise and 
surface water quality.  

 Land clearing 

 Lawe-Lawe terminal – tank, 
support facility & onshore 
pipeline trenching (Tanjung 
Jumlai-Penajam) 

 Increased 
prevalence 
diseases 

 Minimize the potential for 
community exposure to 
water/air-borne from 
project activities. 

 The mitigation during construction phase are stated in the section 
air quality, and surface water quality;   

 Conducting health promotion about health behavior in collaboration 
with related institutions.  

 Monitoring prevalence 
disease every 6 month 
period from health 
institutions. 

 The dust, noise and 
surface water monitoring 
during the construction 
phase are stated in the 
section air quality, 
ambient noise and 
surface water quality.  

 Procurement & 
mobilization/demobilization 
of the material & equipment 

 Increased 
prevalence 
diseases 

 Minimize the potential for 
community exposure to air-
borne, and noise from 
project activities. 

 The mitigation during construction phase are stated in the section 
air quality, and ambient noise; and 

 Conducting health promotion about health behavior in collaboration 
with related institutions.   

 Monitoring prevalence 
disease every 6 month 
period. 

 The dust, noise and 
surface water monitoring 
during the construction 
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Monitoring 
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Parameters, and 
Frequency 

phase are stated in the 
section air quality, 
ambient noise and 
surface water quality.  

Operation Phase 

 Operation activities of the 
Balikpapan refinery-
processing unit 

 Support facility operation and 
Lawe-Lawe Terminal - tank 
& support facility operation 

 Increased 
prevalence 
diseases 

 Minimize the potential for 
community exposure to 
water/air-borne diseases 
from operation activities. 

 The mitigation during operation phase are stated in the section air 
quality, and surface water quality; and 

 Conducting health promotion about health behavior in collaboration 
with related institutions.   

 Monitoring prevalence 
disease every 6 month 
period. 

 The dust, noise and 
surface water monitoring 
during the construction 
phase are stated in air 
quality, ambient noise 
and surface water 
quality.  

SANITATION  

Construction Phase 

 Land clearing  

 Lawe-Lawe terminal – tank, 
support facility & onshore 
pipeline trenching (Tanjung 
Jumlai-Penajam) 

 Reduced 
sanitation 

 Minimize reduced 
sanitation. 

 The mitigation during construction phase are stated in the section 
air quality, and surface water quality; and 

 Conducting health promotion about health behavior in collaboration 
with related institutions.  

 Monitoring prevalence 
disease every 6 month 
period. 

 The dust, noise and 
surface water monitoring 
during the construction 
phase are stated in the 
section air quality, 
ambient noise and 
surface water quality.  

Operation Phase 

 Lawa-Lawe Terminal – tank 
& support facility operation 

 Reduced 
sanitation 

 Minimize reduced 
sanitation  

 The mitigation during operation phase are stated in the section 
surface water quality; and 

 Conducting health promotion about health behavior in collaboration 
with related institutions. 

 Monitoring prevalence 
disease every 6 month 
period. 

 The surface water 
monitoring during the 
opreation phase are 
stated in the section 
surface water quality.  
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Activity Potential Impact Management Objective Mitigation / Enhancement 

Monitoring 
Requirements, 

Parameters, and 
Frequency 

OCCUPATIONAL AND COMMUNITY SAFETY   

Construction Phase 

 Procurements & 
mobilization/ demobilization 
of material & equipment 

 Increased 
incident 

 Minimize incident.  Developed traffic management plan, including fatigue 
management, speed limit. 

 Routine inspection of 
traffic  during contruction  
phase. 

  

 Commissioning & hydrostatic 
testing for pipeline system 

 Increased 
exposure to fire 
and emergency 
situations/other 
incident 

 Minimize exposure to fire 
and emergency 
situation/other incident . 

 Developed HAZOP (Hazard Operation Study) before 
commissioning; and 

 Restricted area at commissioning. 

 

 Reviewing correction 
action status based on 
HAZOP result. 

 Routin inspection in the 
commissioning area.  

Operation Phase 

 Balikpapan refinery-
processing unit & support 
facility operation  

 Lawe-Lawe terminal-tank & 
support facility operation and 
onshore pipelines (tanjung 
Jumlai – Balikpapan bay) 

 Increased 
exposure to fire 
and emergency 
situations/other 
incident 

 Minimize exposure to fire 
and emergency 
situation/contamination/ 
other incident . 

 Instalation fire system; 
 Conducted training for fire figther; and 
 Involving community at emergency drill. 

 Conducting regularly 
emergency drill during 
operation phase. 

 The number of 
emergency cases every 
month. 

 Routine observation on 
run-off discharge at 
existing drainage 
system. 

 Surface water sampling 
at nearest natural 
drainage channel. 

LAW AND ORDER   

Construction Phase 

 Construction workforce 
recruitment; 

 Balikpapan refinery – 
processing units & support 
facility construction 

 Lawe-Lawe terminal – tank, 
support facility & onshore 
pipeline trenching (Tanjung 
Jumlai-Penajam) 

 Disturbance to 
law and order 

 Minimize disturbance to 
law and order. 

 Disturbance to law and order in the planned construction activities 
could be reduced by local workers recruitments and selecting the 
workers. 

 The Project site will be fenced, while any activities outside the 
main footprint (such as the buried pipeline) will be appropriately 
sign posted; and 

 Soft power handling and involved community to maintenance law & 
order.  

 Monitoring the number 
of local workers in 
accordance with the 
agreement. 

 Monitoring the number 
of disturbance to law 
and order cases every 
month. 
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Monitoring 
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Operation Phase 

 Balikpapan refinery-
processing unit & support 
facility operation 

 Lawe-Lawe terminal-tank & 
support facility operation and 
onshore pipelines (tanjung 
Jumlai – Balikpapan bay) 

 Disturbance to 
law and order 

 Minimize disturbance to 
law and order 

 Recruitment local workers; and 
 Soft power handling and involved community to maintenance law & 

order. 

 Monitoring the number 
of local workers in 
accordance with the 
agreement. 

 Monitoring the number 
of disturbance to law 
and order cases every 
month. 

Operation Phase 

 Post-operation activities of 
the Refinery & support 
facility decommissioning 

 Disturbance to 
law and order 

 Minimize disturbance to 
law and order. 

 Disturbance to law and order post operation activities could be 
reduced by compensation, work placement and providing business 
opportunities; and 

 Soft power to complaint handling from workers.  

 Monitoring the number 
of complaint at post 
operation phase. 

 Monitoring the number 
of disturbance to law 
and order cases every 
month . 

SOCIAL IMPACT      

Pre-Construction Phase 

 Socialization 

 Site preparation 

 Perception and 
community 
attitudes 

 

 Increased positive 
perception of society 
(mainly traders) against 
the development plan 
RDMP RU V particularly 
associated with site 
preparation activities. 

 The establishment of the 
social environment that is 
more harmonious and 
conducive. 

 

Existing control: 

 Socialization involve affected communities, Muspika elements and 
related SKPD; 

 Delivering the impact of the action plan included hiring plans; and 
 Using a variety of media for spreading information project activities 

will be done. 
 

Additional mitigation: 

 Socialization based on the time, the affected area, the target group 
and material: 

o plan of the company's activities; 

o benefit the existence of related companies; a) employment; and 
b) the plan of social management program, etc. 

 Facilitate the relocation of residents affected (traders) in order to 
continue their business activities. 

 Monitoring Parameter of 
community perceptions 
and attitudes on the 
construction phase do 
once after socialization. 

Construction Phase 

 Acceptance and release 
labor 

 Changes in 
employment 

 Prioritize the use of local 
labor. 

Existing control: 

 Opening employment opportunities, prioritize local people in 

 Monitoring of the 
parameters of 
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Parameters, and 
Frequency 

 Changes in 
population 
structure 

 Change 
business 
opportunities 

 Changes in 
people's income 

 Perceptions and 
attitudes of 
society 

accordance with the required specifications; 
 With relevant agencies about labor; 
 Creating employment agreement to the conduct activities 

contractor to prioritize local employment in accordance number of 
requirement and specification; 

 Socialization about disengagement plan workforce by utilizing the 
communications media, especially in meeting the initiators and 
stakeholders relevant; and 

 Conduct termination of employment construction workers 
according to the rules applicable employment. 

 

Additional mitigation: 

 Socializing openly to the public regarding the number and 
qualification of labor needed in the construction phase; 

 Put notification board in the village hall / wards related to 
vacancies and types of occupations can be filled in the local 
community; 

 Transparent recruitment process by giving priority (quota system) 
to local communities in rural areas / wards of study; 

 Distribution of the implementation of the construction activities to 
reduce the concentration of population density due to the addition 
of labor within the region; 

 Make a complaint and response mechanisms / handling problems 
expressed by the community; 

 Ensure minimum wages using UMP / K appropriate to existing 
regulations; 

 Ensuring labor security and safety during the work; 
 Ensure that the 3rd party not employ child labor (<18 years) and 

compliance with labor standards; and 
 Proponent or Pertamina provide skills training for local labors 

according to the needs of construction activities, (welding skills 
training, connecting pipes, installing electrical equipment, and etc.; 

 Giving priority to partnerships with local economic institutions, in 
business services provision of food / catering or rented houses for 
workers; and 

 Provide opportunities for retrenched workers who meet the 
qualifications, following the selection of the labour operating phase. 

recruitment (per 
semester or every six 
months during the 
construction phase) 
through observation and 
data access in the office 
activities to recapitulate 
the original data 
received labor. 

 To identify and inventory 
the data on the number 
and types of business 
units that are around the 
location of activities (per 
semester or every six 
months during 
construction). 

 To measure changes in 
the income of workers / 
people around the 
location activities (per 
semester or every six 
months during the 
construction phase). 

 To measure the number 
of people who have 
negative perceptions 
and the number of 
complaints related to 
recruitment activities for 
Phase Construction (per 
semester or six months 
during the construction 
phase). 
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 Mobilization / demobilization 
of equipment and material 

 Disruptions of 
traffic land and 
sea 

 Disorders of 
fishing activities 

 Perceptions and 
attitudes of 
society 

 There is no citizen 
complaints a result of a 
decrease in ambient air 
quality and noise. 

 There were no complaints 
from the fishermen 
associated with vessel 
traffic service / commuted 
fishing boat at sea. 

 

 

Existing control: 

 Coordinate with transportation agencies related land vehicles 
activities; 

 Performs activities of vehicles that pass through a common 
pathway; 

 Using vehicles (on land) eligible and meet the criteria of 
environmental emissions; 

 Restrictions on vehicle speed when passing through settlements; 
 Close the trucks transporting materials; 
 Perform watering the road in the settlement if the mobilization is 

done in the dry season; 
 Coordinate with transportation department related to shipping 

routes; 
 Make sure schedule of pipeline installation and coordinate with 

KSOP; and 
 Install signs of shipping and information related to the pipe 

deployment activities. 
 

Additional mitigation: 

 Establishing the coordination with the bodies at governmental level 
district/region and muspika; 

 Communicate and socialize related to activity plan; and 
 Engage fisherman’s household (RTN) which is affected by the 

activity as the workers (amount of RTN which is working is 
compatible with the activity time). 

 Conduct visual 
observation / direct 
traffic and road 
conditions, interviews 
with representatives of 
the communities along 
the route of mobilization 
/ demobilization, and 
review of data from the 
Land Transport / Marine 
company. (Per semester 
or six months during the 
construction phase). 

 Conduct direct 
observation, interviews 
with relevant agencies, 
local fishermen and 
reviewing the data from 
the Transportation 
Marine / Boat Company 
(per semester or six 
months during the 
construction phase). 

 Conduct direct 
observation of fishing 
activities at sea in the 
path of the mobilization 
of equipment and 
materials and the 
number of complaints 
coming into the 
company (per semester 
or six months during the 
construction phase). 

 The diversion of oil road  Land traffic 
disruption 

 Attitude and 
perception of 
community 

 There is no resident’s 
complaint because of the 
diversion of access road. 

Existing control: 

 Install or announce the notifications in the surrounded area of 
access road diversion; 

 Install the signs around the activity location. Mostly in the road 

 Establish a direct 
observation to the 
activity and the amount 
of reported complains to 
the company (once per 
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which vehicle use to enter and out; and 
 Establish the coordination with the related agency (transportation, 

police, etc). 

six month during the 
construction phase). 

 Supported facilities and the 
land pipeline deployment 
(Tanjung – Jumlai – 
Penajam) – Lawe Lawe 
terminal 

 Attitude and the 
perception of 
community 

 There is no complains 
reported related to the land 
pipeline deployment. 

Existing control: 

 Install the signs around the location which is crossed by land 
pipeline and crossing pipe location; 

 Establish the vehicle activity setting which is crossing the main 
road; and 

 Coordinate with the transportation agency related to the activity 
line of vehicle. 

 Measuring the amount 
of people who have 
negative perception and 
the amount of complains 
related to the 
deployment land 
pipeline activity (once 
per six month). 

 SPM and the underwater 
pipeline deployment 
(Makassar Bay and 
Balikpapan Bay) 

 Shipping line 
disruption 

 Fisherman 
activity disruption 

 Community’s 
attitude and 
perception 

 No disruption of general 
line shipping. 

 No complains related to 
the route. 

 No complains from 
fisherman who is operating 
in distance 1-5 mile from 
the shore. 

Existing control: 

 Coordinate with transportation agency related to the route of 
shipping; 

 Assure the schedule of pipe deployment activity and coordinate 
with the shipping agency (KSOP); 

 Install the signs to notify the pipeline deployment; 
 Provide a navigation boat to help and support another boat/ship; 

and 
 Socialize the action plan of sea pipeline deployment mostly to the 

fisherman. 

 

Additional mitigation: 

 Coordinate with related party in village governrnent level/sub-
district and Muspika; 

 Communicate and socialize, by involving affected community 
(fisherman); 

 Establish a discussion (without mediator) regarding to affected 
bagan (lift net) by project activity in order to maintain fishermen 
catching; 

 Engage fisherman’s household (RTN) which is affected by the 
activity as a labor (amount of RTN which is working is appropriate 
the activity time); 

 Set a mechanism to report the complains and make sure 
community/people could deliver their complains and get the 
positive responses immediately; and 

 Ensure standard operating procedures (SOP) adequate 
emergency response readiness. 

 Establish a direct 
observation to the 
activity and amount of 
reported complains to 
the company (once per 
six month during the 
construction phase). 

 Measure amount of 
community who have 
negative perception and 
the amount of complains 
related to the 
deployment land 
pipeline activity (once 
per six month during the 
construction phase. 



ESIA 10-39 Pertamina RU V Balikpapan RDMP 

Activity Potential Impact Management Objective Mitigation / Enhancement 

Monitoring 
Requirements, 

Parameters, and 
Frequency 

 Employee termination (PHK)  Decrease in job 
and business 
opportunities 

 Change in 
community’s 
income 

 Community 
perception and 
attitudes 

 Improvement in local labor 
skill and expertise. 

 No significant decline in 
household income of 
retrenched local labor. 

 The absence of complaints 
from workers due to 
decrease income 
household significant that 
employee termination. 

 No complains from labor 
who affected by employee. 

Existing control: 

 Ensure new business opportunities in cooperation with the parties. 

 

Additional mitigation: 

 Conduct disengagement of labors according to legislation or law; 

 Provide information on labor disengagement plan at least 3-6 
months earlier so that the labors could prepare to find any 
alternative of livelihoods/work; 

 Improve the skills and education of local community in cooperation 
with the Local Government;  

 Create a complaints mechanism to allow the affected community 
to submit and get the response / treatment.; 

 Giving severance provisions of existing law; and 

 Provide technical assistance (including entrepreneurship training) 
through empowerment programs to affected communities, 
particularly to retrenched labor. 

 Documentation study, 
includes the number of 
skills training as well as 
number of local labor 
trained during 
construction phase. 

 Direct observation 
related to public 
complaint as impact of 
employee termination. 

 Measuring amount of 
community who have 
negative perception 
(once per six month 
during the construction 
phase). 

Operation Phase 

 Labor recruitment  Increasing job 
opportunities 

 Cahnge in 
community’s 
income 

 Community 
perception and 
attitudes 

 Prioritize recruiting the 
local labor. 

 

 

 

Existing control 

 Open a new opportunity for local labor to engage in construction 
activity according to the specification need; and 

 Coordinate with institution related to labor availability. 

 

Additional mitigation: 

 Open dissemination to public regarding the number and 
qualification of labor needed in the construction phase; 

 Put up announcement board in the village hall related to vacancies 
and types of jobs that can be filled by the local community; 

 Transparent labor recruitment;  

 Create a complaints mechanism to allow the affected community 
submit their opinion and get the response/treatment;  

 Give a decent wages according to existing law and regulation and 
provide a wages transparency mechanism; 

 Ensure that the 3rd party not employ child labor (<18 years) and 
compliance with labor standards; and 

 Create a complaints mechanism to allow the affected community 
submit their opinion and get the response/treatment. 

 Monitoring of labor 
recruitment data (once 
in a period of labor 
recruitment). 

 Measuring 
community/labor’s 
income near project 
location  (per semester 
or 6 months during 
operational phase). 

 Measuring amount of 
community who have 
negative perception 
related to labor 
recruitment (per 
semester or every 6 
months during 
operational phase). 



 

ESIA 11-1 Pertamina RU V Balikpapan RDMP 

11.0 ENVIRONMENTAL AND SOCIAL ACTION PLAN 

The Equator Principle 4: Environmental and Social Management System and Equator Principles 

Action Plan requires that, in addition to the ESMS and ESMP (Section 10 of this report), the client and 

the Equator Principles Financial Institution (the international lenders) will agree on an Equator 

Principles Action Plan. The Action Plan described in this section is developed to identify actions 

required to close the gaps related to: the risk and impact assessment; the environmental and social 

management system (ESMS); the environmental and social management plan (ESMP); and 

stakeholder engagement in order to the RDMP Project of Pertamina RU V Balikpapan to comply with 

the applicable standards defined for the Equator Principles, namely: 

 Indonesian laws, regulations, and permits related to environment, health and safety and 

community;  

 International Finance Corporation’s (IFC) Performance Standards, where applicable, as 

follows: 

o Performance Standard 1 - Assessment and Management of Environmental and Social 

Risks and Impacts. 

o Performance Standard 2 - Labor and Working Conditions. 

o Performance Standard 3 - Resource Efficiency and Pollution Prevention. 

o Performance Standard 4 - Community Health, Safety and Security. 

o Performance Standard 5 - Land Acquisition and Involuntary Resettlement. 

o Performance Standard 6 - Biodiversity Conservation and Sustainable Management of 

Living Natural Resources. 

o Performance Standard 7 - Indigenous Peoples. 

o Performance Standard 8 - Cultural Heritage. 

 The World Bank Group Environmental, Health, and Safety guidelines, particularly for the 

following: 

o EHS general guidelines; 

o EHS guidelines for petroleum refining; 

o EHS guidelines for crude oil and petroleum product terminals; 

o EHS guidelines for ports, harbors, and terminals; and 

o EHS guidelines for thermal power plants. 

The Action Plan that should be undertaken by Pertamina to close the gaps in this ESIA report is 

presented in the following table. The progress of the Action Plan should be reported to the EPFI at a 

regular and agreed schedule. 

 

  



 

ESIA 11-2 Pertamina Refinery Unit V Project 

Table 11.1 Environmental and social action plan summary. 

Requirement of IFC performance 
standards or WB EHS Guidelines 

Summary of aspects covered in the 
Pertamina RU V ESIA 

Key Gaps Proposed Follow up Action 

PHYSICAL CONDITION 

BAY AND MARINE CONDITIONS 

Seawater Quality 

 WB EHS Guidelines for Ports, Harbors, 
and Terminals (Section 1, Sub-section 1.1, 
Dredging) 

 WB EHS Guidelines for Petroleum 
Refining about Process Wastewater 
Treatment (Section 1, Sub-section 1.1, 
Process Wastewater Treatment) 

 WB EHS Guidelines for Petroleum 
Refining (Section 1, Sub-section 1.1, Other 
Wastewater Streams and Water 
Consumption) 

 

Construction works of the jetty  No information with regard to jetty 
shape and distance of piles 
constructed. 

 No information result of the heavy 
metals and nutrient spreading caused 
jetty #6 upgrade on its structure. 

 Need blueprint of jetty upgrade 
completely. 

 Need heavy metals and nutrient 
model with the scenario of jetty 
upgrade construction. 

Installation of new SPM  No data/observation on marine 
chemical parameters. 

 No information of the heavy metals 
and nutrient spreading caused of the 
new SPM installation. 

 Need control measure of the 
seawater quality with water 
sampling and laboratory analysis. 

 Need heavy metals and nutrient 
model with the scenario of new 
SPM installation. 

Installation of offshore pipeline  No data/observation on marine 
chemical parameters in the offshore 
area. 

 No information with regard to rate of 
re-suspension caused this activity. 

 No information of the heavy metals 
and nutrient spreading caused of the 
offshore pipeline installation. 

 Need control measure of the 
seawater quality with water 
sampling and laboratory analysis. 

 Need sediment trap installation to 
measuring rate and total of 
suspended sediment. 

 Need heavy metals and nutrient 
model with the scenario of offshore 
pipeline installation. 

Installation of onshore pipeline  No information with regard to rate of 
re-suspension caused this activity. 

 No information of the heavy metals 
and nutrient spreading caused of the 
offshore pipeline installation. 

 Need sediment trap installation to 
measuring rate and total of 
suspended sediment. 

 Need heavy metals and nutrient 
model with the scenario of offshore 
pipeline installation. 

Hydrostatic test  No data/observation on marine 
chemical parameters. 

 Need control measure of the 
seawater quality with water 
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Summary of aspects covered in the 
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 No information of the heavy metals 
and nutrient from the seawater 
pumping into pipeline and its leaks 
potential. 

sampling and laboratory analysis. 

 Need heavy metals and nutrient 
model with the scenario of 
hydrostatic tests conducted. 

Operation of the refinery  No information with regard to 
composition and hazard material of 
the  waste water. 

 Need control measure about 
composition and hazard material of 
waste water from water sampling 
and laboratory analysis. 

Terminal Lawe-Lawe operation 

Crude oil transhipment in the offshore  No information with regard to 
composition and hazard material of  
waste  water from the ship. 

 

 Need control measure about 
composition and hazard material of 
waste water from water sampling 
and laboratory analysis. 

Decommissioning of Refinery and support 
facility  

 No data/observation on marine 
chemical parameters. 

 Need control measure of the 
seawater quality with water 
sampling and laboratory analysis. 

Decommissioning of onshore pipeline  No data/observation on marine 
chemical parameters. 

 Need control measure of the 
seawater quality with water 
sampling and laboratory analysis. 

Decommissioning of SPM and offshore 
pipeline 

Sediments 

 WB EHS Guidelines for Ports, Harbours, 
and Terminals about Dredged Materials 
Management (Section 1.0, Sub-section 
1.1) 

 WB EHS Guidelines for Petroleum 
Refining about Process Wastewater 
Treatment (Section 1, Sub-section 1.1, 
Process Wastewater Treatment) 

 WB EHS Guidelines for Petroleum 
Refining about Process Wastewater 
Treatment (Section 1, Sub-section 1.1, 
Other Hazardous Wastes) 

 IFC General EHS Guidelines: 
Environmental (Section 1, Sub-section 1.1, 
Permanent Risk Reduction Measures) 

 

Construction works of the jetty  No information with regard to jetty 
shape and distance of piles 
constructed. 

 

 Need blueprint of jetty upgrade 
completely. 

Installation of new SPM  No data/observation on rate of 
sedimentation and sediment quality 
caused by new SPM installation.  

 Need sediment trap installation to 
measuring rate and total of 
sediment. 

 Need control measure with 
sediment sampling and it is 
analyzed in the laboratory. 

 

Pipeline trenching (open trenching and post 
trenching method) 

 No information with regard to total 
sediment dredged during this 
construction. 

 Need sediment trap installation to 
measuring rate and total of 
sediment. 

 Need control measure with 
sediment sampling and it is 
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Key Gaps Proposed Follow up Action 

analyzed in the laboratory. 

Shipping activity of tankers in SPM areas  No information with regard to amount 
and rate of material from water 
ballast. 

 No information with regard to 
composition and hazard material from 
the ship. 

 No information with regard to vessel 
routes and its speed. 

 Need control measure about 
amount and rate of sedimentation. 

 Need control measure about 
composition and hazard material of 
sediment from field sampling and 
laboratory analysis. 

 Need control measure about 
specification of vessel and its 
routes. 

Refinery and support facility 
decommissioning 

 No data/observation on total and rate 
of sedimentation. 

 Need sediment trap installation to 
measuring rate and total of 
sediment. 

Onshore pipeline decommissioning (Tanjung 
Jumlai to Penajam area) 

 No data/observation on total and rate 
of sedimentation. 

 Need sediment trap installation to 
measuring rate and total of 
sediment. 

TERRESTRIAL  ECOLOGY  

Terrestrial Flora and Fauna 

IFC Performance Standard 6 (General 
Requirements of habitat loss, degradation and 
habitat fragmentation): 

 Critical habitat 

Land clearing  Lack of information available to be 
able to develop a map showing the 
habitat type or sensitive habitat and 
important biodiversity areas. 

 Create map of habitat types or 
map of sensitive habitat and/or 
atlas of biodiversity and updated 
regularly. 

IFC Performance Standard 6 (Sustainable 
Management of Living Natural Resources of 
focusing on protection and conservation of 
biodiversity): 

 Baseline data indicate important 
species of terrestrial flora and fauna 
as an endemic, nationally protected, 
CITES and/or IUCN red-listed 
species 

Land clearing  Lack of baseline data and 
information related to endemic, 
nationally protected, CITES or 
IUCN red-listed for re-
establishment of the local 
population. 

 There is no an adequate of 
Standard Operating Procedure 
(SOP) to manage biodiversity in 
the RDMP PT Pertamina RU V. 

 Unavailability of biodiversity action 
plan related to sensitive habitat 
was identified in the RDMP PT 
Pertamina RU V. 

 The determination of project 

 Collaboration with other 
committees and other 
organizations on biodiversity 
management and protection. 

 Support biodiversity-related 
initiatives in and around the 
RDMP PT Pertamina RU V. 

 Involve in management and 
monitoring of these species 
together with outside 
conservation organizations for 
biodiversity strategies. 

 Develop data base of flora and 
fauna and important habitat. 

 Develop SOP biodiversity 
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footprint without prior on 
identifying habitat type and/or 
alternatives. 
 

management and conservation 
and implemented consistently 
in the field. 

 Develop and implement of 
Biodiversity Action Plan (BAP) 
following the IFC PS 6 and 
applicable Indonesian 
regulations. 

 Develop biodiversity offset to 
compensate any biodiversity 
loss as a result of adverse 
impact of project activities. 

AQUATIC BIOTA  ECOLOGY  

Fresh Water Ecology 

IFC Performance Standard 6 (Protection and 
conservation of biodiversity) 

 

Construction Phase: 

 Balikpapan refinery - Processing units 
& support facility construction 

 Lawe-Lawe terminal - Tank, support 
facility & onshore pipeline trenching 
(Tanjung Jumlai - Penajam) 

 

Operation Phase: 

 Water use 

 Waste management 

 

Post Operation Phase: 

 Refinery & support facility 
decommissioning 

 Onshore pipeline decommissioning 
(Tanjung Jumlai to Penjaam) 

 Lack of baseline data and 
information related to freshwater 
nekton for spesies, abundance, 
endemic, nationally protected, 
CITES or IUCN red-listed. 

 There is no an adequate of 
Standard Operating Procedure 
(SOP) to manage freshwater 
aquatic biota biodiversity in the 
RDMP PT Pertamina RU V. 

 Ensure to completed baseline 
data freshwater nekton. 

 Develop SOP fresh water 
aquatic biota biodiversity 
management and conservation 
and implemented consistently 
in the field. 

Marine Ecology 

IFC Performance Standard 6 (Sustainable 
Management of Living Natural Resources of 
focusing on protection and conservation of 
biodiversity): 

Construction Phase: 

 Land clearing. 

 Construction of tank, processing units 
and support facilities. 

 Lack of information available to be 
able to develop a map showing 
the habitat types (modified, 
natural, critical habitat) and 
important biodiversity areas. 

 Create map of marine habitat 
types (modified, natural, 
critical) and/or atlas of 
biodiversity and updated 
regularly. 
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IFC Performance Standard 6 (Protection and 
conservation of biodiversity) 

 

 Baseline data indicate important 
species of coral reef and marine 
mammals as an vulnerable in IUCN 
red-listed species and Appendix II in 
CITES.  . 

 Construction of Lawe-lawe Terminal 

 

Operation Phase: 

 Refinery’s processing units and 
supporting facilities. 

 Crude oil storage tanks. 

 Single point mooring. 

 Subsea pipelines. 

 

Post Operation Phase: 

 The SPM and offshore pipeline 
decommissioning 

 The processing unit, oil tank, SPM and 
offshore/subsea pipelines 
decommissioning 

 Lack of information available on 
marine protected area and 
species in the area of influence. 

 There is no an adequate of 
Standard Operating Procedure 
(SOP) to manage fishery area in 
the offshore area of Pertamina RU 
V Balikpapan. 

 Lack of baseline data and 
information related to endemic, 
nationally protected, CITES or 
IUCN red-listed for re-
establishment of the local 
population. 

 There is no an adequate of 
Standard Operating Procedure 
(SOP) to manage marine 
biodiversity in the area of 
influence, especially in Tanjung 
Jumlai. 

 The determination of project 
footprint without prior on 
identifying marine habitat type 
and/or alternatives. 

 Create map of marine habitat 
types (modified, natural, 
critical) and/or atlas of 
biodiversity and updated 
regularly. 

 Develop SOP marine and 
fisheries ecological 
management and conservation 
and implemented consistently 
in the field. 

 Develop data base of marine 
species and important habitat. 

 Ensure that the necessary 
measures are implemented to 
mitigate and manage potential 
impacts to marine ecology 
including marine mammals. 

 Support biodiversity-related 
initiatives in and around the 
offshore area. 

 Involve in management and 
monitoring of these species 
together with outside 
conservation organizations for 
biodiversity strategies. 

 Develop SOP marine 
biodiversity management and 
conservation and implemented 
consistently in the field. 

 Develop and implement of 
Biodiversity Action Plan (BAP) 
following the IFC PS 6 and 
applicable Indonesian 
regulations. 

 Develop biodiversity offset to 
compensate any biodiversity 
loss as a result of adverse 
impact of project activities. 

 Result of adverse impact of 
project activities. 
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SOCIO ECONOMIC & CULTURAL 

The requirement to have a comprehensive 
Stakeholder Engagement Plan’ as required by 
the IFC Performance Standard 1:  
Assessment and Management of 
Environmental and Social Risks and 
Impacts.”   

 

 Socialize plan activities   

 Land preparation 

 

 The lack of records / 
documentation of results of the 
implementation of communication 
activities, coordination and 
socialization to the parties 
concerned stakeholders RDMP 
project plan RU V Balikpapan. 

 Develop a plan of 
communication activities, 
coordination and dissemination 
to the stakeholders as well as 
documentation of results of its 
implementation. 

Labor and Working Conditions 

 

 

Acceptance and release of labor   Do not have a set policy or 
human resources (HR) related to 
the planned use of manpower, 
especially the local community 
(the study area) is appropriate 
and according to the needs and 
expectations of society. 

 Do not have a management plan 
associated positive impact on the 
use of labor during the 
construction phase, namely the 
emergence of business 
opportunities in the community. 

 Formulate policies planned use 
of local labor and recruitment 
procedures with regard to 
quality and quantity based on 
the stages of the project plan. 
Strategy related to the quality, 
is the need to increase the 
capacity of human resources 
(labor) locally by providing skills 
enhancement briefly before 
work and the associated 
quantity need to allocate the 
number (quota) local labor 
force to participate in the 
project. 

 Develop policies and strategic 
partnerships with local 
economic institutions to 
encourage and facilitate the 
kind of business that arise 
during the construction phase. 

COMMUNITY HEALTH, SAFETY AND SECURITY 

Community Health, Safety and Security 

 

 

 

 

 Mobilization/Demobilization of 
equipment   

 Diversion of road for oil transportation 

 Supporting facilities and deployment of 
land pipeline  (Tanjung Jumlai - 
Penajam) - terminal Lawe-Lawe, 

 SPM and deployment of sea pipelines 
(Makasar Strait  and Balikpapan Bay)    

 No information on preventive 
measures to avoid health 
problems or handling of incidents 
and injuries community members 
(including employees) on the 
impact of project activities on land 
and at sea. 

 Establishing and maintaining 
the standard operating 
procedures (SOP) emergency 
response preparedness direct 
and indirect impacts of the 
project activity. 
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