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Important note about your report 

The sole purpose of this report and the associated services performed by Jacobs New Zealand Limited 

(Jacobs) is to describe the water quality and freshwater ecology impacts for Riau IPP Project Environmental and 

Social Impact Assessment (ESIA), in accordance with the scope of services set out in the contract between 

Jacobs and the Client. That scope of services, as described in this report, was developed with the Client.  

In preparing this report, Jacobs has relied upon, and presumed accurate, any information (or confirmation of the 

absence thereof) provided by the Client and/or from other sources.  Except as otherwise stated in the report, 

Jacobs has not attempted to verify the accuracy or completeness of any such information. If the information is 

subsequently determined to be false, inaccurate or incomplete then it is possible that our observations and 

conclusions as expressed in this report may change. 

Jacobs derived the data in this report from information sourced from the Client (if any) and/or available in the 

public domain at the time or times outlined in this report.  The passage of time, manifestation of latent conditions 

or impacts of future events may require further examination of the project and subsequent data analysis, and re-

evaluation of the data, findings, observations and conclusions expressed in this report. Jacobs has prepared 

this report in accordance with the usual care and thoroughness of the consulting profession, for the sole 

purpose described above and by reference to applicable standards, guidelines, procedures and practices at the 

date of issue of this report. For the reasons outlined above, however, no other warranty or guarantee, whether 

expressed or implied, is made as to the data, observations and findings expressed in this report, to the extent 

permitted by law. 

This report should be read in full and no excerpts are to be taken as representative of the findings.  No 

responsibility is accepted by Jacobs for use of any part of this report in any other context. 

This report has been prepared on behalf of, and for the exclusive use of, Jacobs’s Client, and is subject to, and 

issued in accordance with, the provisions of the contract between Jacobs and the Client. Jacobs accepts no 

liability or responsibility whatsoever for, or in respect of, any use of, or reliance upon, this report by any third 

party. 
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1. Introduction 

This document is a technical assessment of the potential impacts of the proposed Riau 275 MW Gas Combined 

Cycle Power Plant on the water quality and freshwater ecology of watercourses in the vicinity of the project.   

1.1 Project background 

The proposed project consists of a 275 MW combined cycle power plant and ancillary facilities, a 40 km long 

12-inch gas pipeline, and a switchyard and a 750 m 150 kV transmission line which will be built, owned and 

operated by PT Medco Ratch Power Riau (MRPR). The Project is located in the Tenayan Industrial Village 

(previously known as Sail Village), Tenayan Sub District, Pekanbaru City, Province of Riau. 

The power plant is located approximately:  

• 10 km due east of the city of Pekanbaru in central Sumatra, Indonesia; 

• 3 km south of the Siak River; and  

• 2 km south of PLN’s existing 2 x 110 MW RIAU Coal Fired Power Plant (CFPP).    

The power plant and switchyard will be located within the 9.1 ha of privately owned land currently being used as 

a palm oil plantation. The site is bounded by palm oil plantations to the west, south and east and Road 45 on 

the north. 

MRPR will construct a gas supply pipeline from a connection point at an offtake location known as SV1401 on the 

main Grissik to Duri gas pipeline which is located north-east of the power plant in the Siak Regency. The gas will 

be delivered to the power plant by approximately 40 km of pipeline, the majority of which, will be located within 

the existing road reserve. 

An outline of the Project area and main components of the power plan development are shown in Figure 1.1. 

This includes the following: 

• The new power plant site; 

• Access road onto the site; 

• A 750 m transmission line to connect to existing transmission lines; 

• A temporary jetty on the Siak River to unload construction materials; 

• A water intake structure and water supply pipeline on the Siak River; and 

• A water discharge pipeline and outlet structure on the Siak River. 
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Figure 1.1 : Power Plant General Area 

1.2 Document Structure 

This report has the following structure:  

• Section 2 of this report outlines the baseline water quality and ecology of the project area 

• Section 3 documents the impact assessment methodology used in this assessment 

• Section 4 identifies the activities that have the potential to impact upon the river environments of the project 

area and provides an assessment of the potential impacts of the project as currently proposed 

• Section 5 recommends additional mitigation that is required to reduce significant potential impacts to an 

acceptable level and monitoring that is required to manage potential impacts during construction and 

operation of the power plant 

• Section 6 assesses the residual impact remaining after the recommended additional mitigation has been 

implemented 

• Section 7 provides an assessment of the cumulative impacts of the proposed plant alongside the existing 

coal fired power plant.  
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2. Baseline 

The project area contains the Siak River as the main watercourse.  This is a large river draining north-east from 

the Project area.  In the general project vicinity, the river is approximately 125 m wide.  The river at this location 

is over 100 km from the sea at an elevation of approximately 10 m aMSL.  Based on available monitoring and 

ecology data and published data in Yuliati (2017) the river would be freshwater at this location and well above 

any saline water intrusion through tidal influence.  The river water level within the Project area has been 

observed to fluctuate due to tidal influences but is anticipated to be a result of freshwater backing up above the 

saline reach of the tide.  The Siak River is located approximately 3 km north of the power plant location.  The 

water supply for the power plant will be sourced from this river and blowdown and other effluents will be 

discharged back to the river.  A temporary jetty for the unloading of equipment for the construction of the power 

plant will also be constructed in the Siak River.  Baseline data has been gathered to characterise the quality of 

the Siak River in both wet and dry season conditions.  The Tenayan River is a tributary of the Siak River and is 

located to the west of the project location.  No other permanent watercourses occur within the power plant 

(including transmission line, new road, water supply/discharge pipeline) project area. There are man-made 

ditches used to identify the landowners plot of land as well as providing drainage. These ditches are generally 

only full during periods of rain and are dry at all other times of the year. 

Five watercourses will be crossed by the proposed gas pipeline route.  Data has been gathered from three of 

these including the Gasib River to characterise the general quality of these waterbodies.   

2.1 Methodology and sample locations 

Water quality, ecology and sediment quality data has been gathered from eight locations for this project by PT 

Nusa Buana Cipta (NBC).  The sample locations are outlined in Table 2.1 and Figure A.1 in Appendix A. The 

following sections outline the methodology for data gathering that have been used.   

Additional data on water quality has been sourced from the impact assessment undertaken for the existing 

PLTU Tenayan 2x100 MW CFPP that is located on the banks of the Siak River near to the proposed water 

supply intake and discharge point.   Three sample sites were analysed for the impact assessment at locations 

shown in Figure A.1. 

Table 2.1 : Water Quality, Macroinvertebrate Ecology and Sediment Quality Sample Locations 

Site 

name 

River General 

location 

Coordinates: 

Latitude, 

Longitude 

Water quality sampling Macroinvertebrate 

ecology sampling 

date 

Sediment 

sampling 

date 
Dry season 

sampling date 

Wet season 

sampling date 

WQ 01 

PP 

Upstream 

Tenayan 

River 

Wider power 

plant area 

N= 00°32’38.32” 
E= 101°30’16.65” 

17/07/2017 No data Not sampled Not 

sampled 

WQ 02 

PP 

Downstream 

Siak River 

Downstream 

of water 

intake and 

discharge 

N= 00°34’10.1” E= 
101°30’47.0” 

19/07/2017 17/01/2018 22/09/2017# 

17/01/2018 

22/09/2017# 

06/02/2018 

WQ 03 

PP 

Upstream 

Siak River 

Upstream of 

water intake 

and 

discharge 

N= 00°34’01.1” E= 
101°31’16.4” 

19/07/2017 17/01/2018 22/09/2017# 

17/01/2018 

22/09/2017# 

06/02/2018 

WQ 04 

PP 

Downstream 

Tenayan 

River 

Wider power 

plant area 

N= 00°33’37.7” E= 
101°30’19.6” 

19/07/2017 No data 22/09/2017# 22/09/2017# 

07/02/2018 

WQ 5 

PP 

Temporary 

Jetty - 

Downstream 

of intake 

and 

N= 00°34’40.14” 
E= 101°31’39.28” 

No data 17/01/2018 17/01/2018 17/01/2018 
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Site 

name 

River General 

location 

Coordinates: 

Latitude, 

Longitude 

Water quality sampling Macroinvertebrate 

ecology sampling 

date 

Sediment 

sampling 

date 
Dry season 

sampling date 

Wet season 

sampling date 

Downstream 

Siak River 

discharge 

and at Jetty 

location 

RW-

01PL 

Gasib River Pipeline 

Route 

N= 00°38’36.37” 
E= 101°43’05.34” 

No data 17/01/2018 17/01/2018 17/01/2018 

RW-02 

PL 

Gasib River Pipeline 

Route 

N= 00°38’35.49” 
E= 101°42’28.40” 

No data 17/01/2018 17/01/2018 17/01/2018 

RW-03 

PL 

Unnamed 

Creek in 

plantation 

Pipeline 

Route 

N= 00°33’23.96” 
E= 101°33’01.55” 

No data 19/01/2018 17/01/2018 No data 

RW-

03B-PL 

Pasir River Pipeline 

Route 

N= 00°33’23.86” 
E= 101°34’50.00” 

No data No data 17/01/2018 No data 

Note: #These three July macroinvertebrate samples were composited into one sample for analysis 

2.1.1 River Morphology 

A cross channel survey has been undertaken at three locations on the Siak River in proximity to the Project 

area.  This involved measurements of the channel width and depth to create cross channel surveys and spatial 

location of the survey using GPS. Visual observations and photographs of the channels were also made by both 

NBC and Jacobs staff visiting the site in 2017. 

2.1.2 Physical and chemical properties 

Water quality samples and field observations were gathered from the survey locations.  Some sites were 

sampled in wet and dry seasons and some in one season only as shown in Table 2.1.  In general sites on the 

power pipeline route were only sampled in the wet season due to the route location being decided later than the 

power plant location.  The Siak River sites were generally sampled in both dry and wet seasons.  Field results 

were gathered for temperature with the remaining parameters analysed in the laboratory.  Samples were 

collected and stored in accordance with requirements specified in Government Regulation No. 82 Year 2001 

regarding Water Quality Management and Pollution Control Class II. Samples were analysed by PT. Organo 

Science Laboratory which is accredited by KAN (certified by the Indonesian Government) following Indonesian 

standards set in APHA: Standard Methods for the Examination of Water and Wastewater 21st Edition 2005.  

Samples were analysed for a range of physical, chemical, microbiological and organic parameters as shown in 

Table 2.3. 

To understand the quality of the environment data it has been compared to the guidelines outlined in the 

Government Regulation No. 82 Year 2001 regarding Water Quality Management and Pollution Control Class II. 

2.1.3 Macroinvertebrates 

Macroinvertebrate sampling was conducted in dry season conditions in three of the sample sites shown in Table 

2.1.  This was WQ 2 PP, WQ 3 PP and WQ 4 PP being the downstream site on the Tenayan River and the two 

sites on the Siak River.  Sediment samples were extracted from transects across the river at these three sites, 

using a grab or corer box method. The three samples were then composited together into one composite 

sample for analysis.  Benthic fauna was extracted from the sediments and sent to the laboratory of the Scientific 

Authority for identification.  Indices including abundance and the Shannon-Wiener Diversity Index (H) were 

calculated to aid assessment of the macroinvertebrate populations. As samples were composited across all 

sample sites they only allow for general identification of ecological quality and no differentiation between sites.   

Macroinvertebrate sampling was also conducted in wet season conditions in the above sample sites along with 

WQ 5 PP in proximity to the proposed temporary jetty and the three sites along the pipeline route (RW-01, RW-
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02 and RW-03). For this round of sampling the samples gathered were analysed individually and not 

composited thus providing data that can differentiate between the sites.   

2.1.4 Fish 

The Fish Abundance Survey was conducted to obtain data and information on species richness and abundance 

of fish in the upstream and downstream waters of the project area. The survey method utilised a range of fishing 

techniques plus secondary data gathered through discussion with local fishermen.  This secondary data aimed 

to support the primary data in giving a more balanced picture of the species present throughout the year, and to 

understand the public perception of the proposed project and changes in fish populations in the past.   

The fishing techniques used were cast net, gill net, landing net, and fishing rod techniques. The use of such 

techniques was considered by NBC to be effective and widely practiced by the population. Gill nets were used 

at both points on the Siak River. On the tributary Tenayan River, cast net and landing nets were used.   

Dry weather sampling was undertaken on the Siak and Tenayan Rivers and further fish surveys were 

undertaken in January in the wet season at the same sites on the Siak and Tenayan Rivers and three locations 

on the pipeline route. 

Other methods such as drive nets and fyke nets were considered but discounted due to various reasons 

including their ability to disrupt the transport lanes and passing boats in the Siak River which is used as a 

shipping route.  The locations of fishery surveys are shown in Table 2.2 and Figure A.1. 

A fisher folk survey has been undertaken for the project in September 2018. This gathered information from the 

Okura Village residents regarding their use of the fishery and species that are caught.  This is detailed in the 

ESIA report titled Fisher folk survey at Okura Village.  The species identified in that survey have been compared 

to the data gathered in the project surveys.  

Table 2.2 : Fish Sampling Locations 

No Sample point Coordinates (Latitude, Longitude) 

Siak River 

1 Upstream N=0°33'50.95" E=101°30'31.74" 

2 Downstream N=0°34'2.06" E=101°31'7.06" 

Tenayan River 

1 Upstream N=00°31'33.07" E=101°30'56.05" 

2 Middle reach N=0°32'23.54" E=101°30'16.12" 

3 Downstream N=0°33'31.58" E=101°30'17.75" 

Pipeline Route 

RW-01 Gasib River crossing location N= 00°38’36.37” E= 101°43’05.34” 

RW-02 Gasib River tributary crossing location N= 00°38’35.49” E= 101°42’28.40” 

RW-03 Pasir River crossing location N= 00°33’23.96” E= 101°33’01.55” 

2.1.5 Sediment Quality 

Sediment samples were gathered using grab or corer box methods.  In a similar manner to the 

macroinvertebrate samples the three samples from the three sites in the dry weather sampling were composited 

into one sample for analysis.  This data could only be of use to provide a general indication of the current quality 

of the environment and has not been included in the report as the wet weather sediment sampling methods are 

considered to be more robust. Sampling undertaken in the wet season were not composited between sites 

allowing this data to better indicate the range of sediment quality in the various areas potentially impacted by 

the project. Analysis was undertaken for heavy metal and organic contaminants.  Laboratory analysis was 

undertaken in accordance with USEPA 3050 and APHA 3120 B methods.   
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No relevant Indonesian sediment quality guidelines exist for comparison. Therefore, the ANZECC (2000) 

Guidelines were used to establish relevant sediment guidelines to characterise the environmental quality of the 

rivers and drains. Guideline values used are outlined in Table 2.12, guidelines do not exist for all parameters.  

Two values have been provided, one for the interim sediment quality guideline (ISQG) low and high. The low 

values are the most relevant guideline as they are trigger values where a low risk of impacts is likely.  These 

values are not absolute standards so do not indicate that ecosystem impacts will definitely occur if they are 

exceeded.   

2.2 Results  

2.2.1 Climate 

The project area has a tropical climate with approximately 3,000 mm annual rainfall and a rainy season between 

November and April.  It is generally warm with ambient temperatures ranging between 20 and 37°C.   

2.2.2 River Morphology and Use 

The Siak River is a large river approximately 125 m wide and at the proposed location of the intake and 

temporary jetty is at an elevation of approximately 10 m above mean sea level. Yuliati et. al. (2017) note that it 

is one of the four main big rivers in Riau Province and the deepest river in Indonesia.  It is characterised as a 

blackwater river that contains humic acid compounds from the leaching of surrounding peat soils. The river is 

over 100 km from the sea so is not expected to be tidally influenced at this location especially with no saltwater 

ingress.  Yuliati et. al. (2017) studied the tidal influence on water quality in the river and concluded that the 

maximum point of saline impact on the water was located well downstream (over 80 km) from the power plant 

and over 40 km from the end of the pipeline route This is also reflected in the fish species that have been found 

which are mostly freshwater only species. There is evidence of tidal influence on the water levels in proximity to 

the project area with the freshwater backing up in the river and this impact was observed by Yuliati et. al. (2017) 

as far upstream as Pekanbaru above the project area. Both the Siak River and Tenayan River are used as a 

source of fish for food by local communities. 

Yuliati et. al. (2017) note that the Siak River is a national strategic river used for navigation, transportation, 

fishing and a source of raw water for industries. The river is frequently used for transportation by a range of 

commercial boats and tankers.  These boats carry people and cargo up and down the river using various jetty’s 
and structures along the river to load and offload people and products. In proximity to the Project there is a jetty 

associated with the existing Tenayan CFPP and then upstream in Pekanbaru, the largest town on the river, 

there are a large number of wharfs, jetty’s and terminals which demonstrate the frequency and regular use of 

the river for transport.    

The Siak River has a gentle grade and is a wide deep channel. The banks contain a range of mud banks and 

trees/shrubby vegetation (Figure 2.1,  

Figure 2.2 and Figure 2.3). The water is visually turbid and brown. Three cross sections have been taken across 

the river with widths ranging from 121 to 125 m and maximum depths from 10.8 to 12.8 m. Therefore, the river 

is similar upstream and downstream of the proposed Project area. 
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Figure 2.1 : Siak River in Proximity to Water Quality Sample Sites 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2 : Siak River at Location of Cross Section C-C1 
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Figure 2.3 : Siak River at Location of Proposed Temporary Jetty 

The Tenayan River is smaller than the Siak River being approximately 10 m wide in the vicinity of the upstream 

sample point and 15 m at the downstream point near its confluence with the Siak River. The river is generally 

brown and turbid (Figure 2.4) with some bankside tree/shrubby vegetation in a thin strip along the river. The 

wider area beyond the river bank is generally palm oil plantation.   

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.4 : Tanayan River at Downstream Sample Point 

The main watercourse that will be crossed by the pipeline route is the Gasib River.  Monitoring site RW-02 is 

located on the main stem of this at the proposed crossing point (Figure 2.5). At this location the river was 

measured in February 2018 as being 18 m wide and 2.6 m deep at high tide during a cross sectional survey.  

The river is generally flat and slow flowing. 

Monitoring site RW-01 is located on a tributary of the Gasib River close to RW-01 (Figure 2.6). This is a similarly 

flat and slow flowing area and was measured at high tide as being 9 m wide and 1.9 m deep. 
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Figure 2.5 : Gasib River at RW-02 Sample Point and Location of Proposed Gas Pipeline Crossing 

 

Figure 2.6 : Gasib River at RW-01 Sample Point and Location of Proposed Gas Pipeline Crossing 
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2.2.3 Physical and Chemical Properties 

Power plant vicinity - Siak and Tenayan Rivers  

Yuliati et. al. (2017) noted concerns about the decline in the water quality of the Siak River due to inputs of 

domestic and industrial waste and reports of health effects on domestic users of the water and decreases in fish 

populations.  Putri (2011) also noted the polluted nature of the river and concerns over its health that have 

resulted in the government initiating a policy to control pollution in the river with a resulting suite of programmes 

aiming to improve the water quality. 

Yuliati et. al. (2017) assessed the quality of water in the lower Siak River (Palas Village in Pekanbaru City for 

180 km downstream to the mouth) This data was gathered over 8 months in 2015 and 2016 from 8 sites 

distributed both upstream and downstream of the proposed power plant with a focus on understanding the 

differences in water quality at high and low tide.  The nearest sites to the project location were approximately 

30km upstream and downstream of the proposed jetty and water intake/discharge locations.  Sufficient data 

was gathered to report on the range of water quality observed at each location.  The Siak River is characterised 

as a blackwater river (Baun et. al. 2007) with high levels of dissolved organic carbon and low dissolved oxygen 

levels controlled in part by the influence of the tides. Their study compared the water quality to an index that 

identifies the pollution status of waterbodies by comparison to an established range of water quality in other 

relevant rivers. The following was concluded from their analysis of the water quality data: 

• The pH of the black water was low in line with that found by other researchers; 

• Total suspended solids were variable and elevated but generally below guidelines; 

• Salinity levels in the lower river were influenced by the tide but this saline impact was not observed further 

upstream; 

• Dissolved oxygen was low due to the high dissolved organic carbon 

• BOD and COD were observed to be elevated and likely to be sourced from industrial and other discharges; 

• For nutrients, ammonia and nitrite concentrations were generally above guidelines and nitrate and 

phosphorous within guidelines; 

• Total coliforms and oil and grease were generally within the guidelines; and 

• For metals, cadmium and mercury were within guidelines and lead often elevated above the guidelines.   

The overall conclusion of Yuliati et. al. (2017) was that the Siak River water quality was heavily polluted at all 

states of the tide.  

Table 2.3 presents the dry season water quality data from the Siak and Tenayan Rivers gathered for this 

project.  Table 2.4 presents the wet season water quality data from the Siak River gathered for this project. 

Table 2.5 presents data for the Siak River from 2010 gathered for the development of the existing Tenayan 

CFPP. The data gathered for this project indicates the following: 

• The water is warm, with generally elevated suspended solids and high turbidity in both wet and dry season 

with suspended solid concentrations higher in dry season;   

• pH and DO were low in accordance with the results discussed above; 

• Where guideline values exist concentrations of most parameters were within guideline values; 

• Many parameters were below detection limits including most metals and organic parameters indicating 

reasonable water quality;   

• Iron concentrations were elevated above guidelines and it is noted that in the dry season data only boron 

concentrations were elevated above what may be typical in rivers; 

• The chemical oxygen demand was often elevated indicated organic enrichment of the water.  BOD was not 

generally elevated in this data in contrast to published results. Faecal contamination was evident but not 

always above guidelines and higher in dry season conditions;  
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• Nutrient concentrations were generally below guidelines where they existed with some elevation of nitrogen 

observed above what may be expected in good quality rivers; and 

• Oil and grease were elevated in the Siak River but not the Tenayan River in data gathered for this project.  

This may result from the regular boat traffic on the river. 

Overall while there were differences in some parameters between the wet and dry season data a similar pattern 

of water quality emerged with most parameters being within guidelines where they existed and iron, ph and oil 

and grease concentrations being elevated in both seasons.  Suspended solids concentrations were higher in 

the dry season.  Therefore, where data has only been gathered for this study in one season at certain locations 

(usually the wet season for the Gasib River and others the pipeline route crosses) that data will be broadly 

representative of general water quality throughout the two seasons but likely to under represent the suspended 

solid concentrations and therefore turbidity.  

Data gathered in 2010 presents a broadly similar picture with elevated suspended solids, iron, high oxygen 

demand and highly elevated microbial contaminants. Therefore, the data gathered for this project is broadly in 

accordance with that gathered for other projects and discussed in published reports. Overall the rivers appear to 

have a high sediment load and turbidity, low dissolved oxygen and pH and some elevated metals and nutrients 

and a higher oxygen demand.   

Table 2.3 : Siak River and Tenayan River Dry Season Water Quality Results (By NBC, sourced for this project) 

Parameter Unit Detection 

Limit 

Regulation 

Limit (PP 

82/2001 

class II) 

Results 

WQ 3 PP WQ 2 PP WQ 1 PP WQ 4 PP 

Siak River 

Upstream 

Siak River 

Downstream 

Tenayan 

River 

Upstream 

Tenayan 

River 

Downstream 

    19/07/2017 19/07/2017 17/07/2017 19/07/2017 

Physical 

Temperature ̊C - ±3 31.2 32.1 28.1 27.9 

Total Suspended Solids (TSS) mg/L 1 50 56 34 132 24 

Conductivity µmho/cm 1 NA3 48 38 20 41 

Turbidity NTU 0.5 NA3 30.9 19.2 107 19.1 

Chemical  

pH - - 6 – 9 6.88 5.80 7.84 6.56 

Biochemical Oxygen Demand 

(BOD) 

mg/L 2 3 <2 <2 <2 <2 

Chemical Oxygen Demand (COD) mg/L 3 25 92 13 <3 41 

Ammonia (as NH3-N) mg/L 0.07 (-) 0.23 0.25 0.13 0.25 

Nitrate (NO3) mg/L 0.003 10 0.545 0.544 0.081 0.478 

Nitrite (NO2) mg/L 0.005 0.06 <0.005 <0.005 <0.005 <0.005 

Total Nitrogen mg/L 0.06 NA3 1.56 2.26 0.25 1.66 

Fluoride (F) mg/L 0.1 1.5 0.5 0.4 <0.1 0.4 

Phosphorus (P) mg/L 0.03 0.2 <0.03 0.06 <0.03 0.2 

Oil and Grease µg/L 1000 1000 2400 1000 <1000 <1000 

Total Boron (B) mg/L 0.04 NA3 0.62 1.01 0.63 0.75 

Total Mercury (Hg) mg/L 0.0005 NA3 <0.0005 <0.0005 <0.0005 <0.0005 

Total Arsenic (As) mg/L 0.005 NA3 <0.005 <0.005 <0.005 <0.005 
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Parameter Unit Detection 

Limit 

Regulation 

Limit (PP 

82/2001 

class II) 

Results 

WQ 3 PP WQ 2 PP WQ 1 PP WQ 4 PP 

Siak River 

Upstream 

Siak River 

Downstream 

Tenayan 

River 

Upstream 

Tenayan 

River 

Downstream 

    19/07/2017 19/07/2017 17/07/2017 19/07/2017 

Total Cadmium (Cd)2 mg/L 0.002 NA3 <0.002 <0.002 <0.002 <0.002 

Total Chromium Hexavalent (Cr6+) mg/L 0.004 NA3 <0.004 <0.004 <0.004 <0.004 

Total Chromium (Cr) mg/L 0.02 NA3 <0.02 <0.02 <0.02 <0.02 

Total Copper (Cu) mg/L 0.01 NA3 <0.01 <0.01 <0.01 1.20 

Total Iron (Fe) mg/L 0.09 NA3 0.800 1.03 1.13 <0.005 

Total Lead (Pb)2 mg/L 0.005 NA3 <0.005 <0.005 <0.005 <0.01 

Total Manganese (Mn) mg/L 0.01 NA3 0.05 <0.01 0.04 <0.01 

Total Nickel (Ni) mg/L 0.01 NA3 <0.01 0.03 <0.01 <0.01 

Total Zinc (Zn) mg/L 0.02 NA3 0.05 0.02 <0.02 <0.02 

Dissolved Boron (B) mg/L 0.04 1 0.50 0.60 0.44 0.34 

Dissolved Mercury (Hg) mg/L 0.0005 0.002 <0.0005 <0.0005 <0.0005 <0.0005 

Dissolved Arsenic (As) mg/L 0.005 1 <0.005 <0.005 <0.005 <0.005 

Dissolved Cadmium (Cd)2 mg/L 0.002 0.01 <0.002 <0.002 <0.002 <0.002 

Dissolved Chromium Hexavalent 

(Cr6+) 

mg/L 0.004 0.05 <0.004 <0.004 <0.004 <0.004 

Dissolved Chromium mg/L 0.02 NA3 <0.02 <0.02 <0.02 <0.02 

Dissolved Copper (Cu) mg/L 0.01 0.02 <0.01 <0.01 <0.01 <0.01 

Dissolved Iron (Fe) mg/L 0.09 0.3 0.445 0.445 0.43 0.445 

Dissolved Lead (Pb)2 mg/L 0.005 0.03 <0.005 <0.005 <0.005 <0.005 

Dissolved Manganese (Mn) mg/L 0.01 (-) <0.01 <0.01 <0.01 <0.01 

Dissolved Nickel (Ni) mg/L 0.01 NA3 <0.01 <0.01 <0.01 <0.01 

Dissolved Zinc (Zn) mg/L 0.02 0.05 <0.02 <0.02 <0.02 <0.02 

Microbiology 

Total Coliform colony/ 

100mL 

- 5000 720 180 1100 220 

Organics 

Organochlorine Pesticides (OCP) µg/L 0.4 NA3 <0.4 <0.4 NA1 <0.4 

Polychlorinated Biphenyl’s (PCB) µg/L 0.005 NA3 <0.005 <0.005 NA1 <0.005 

Polycyclic Aromatic Hydrocarbon 

(PAHs) 

µg/L 0.04 NA3 <0.04 <0.04 NA1 <0.04 

PCDDs pg/L 50 NA3 <50 <50 NA1 <50 

PCDFs pg/L 50 NA3 <50 <50 NA1 <50 

Note(s): 

1 Not Available 

2 This parameter (in the described matrix) has not been accredited by KAN 

3 Not Applicable 

Grey shading indicates that samples are above the guideline regulation limit 
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Table 2.4 : Siak River Wet Season Water Quality Results (By NBC, sourced for this project) 

Parameter Unit Detection 

Limit 

Regulation 

Limit (PP 

82/2001 

class II) 

Results 

WQ 3 PP WQ 2 PP WQ 5 PP 

Siak River 

Upstream 

Siak River 

Downstream 

Siak River at 

proposed Jetty 

    17/01/2018 17/01/2018 17/01/2018 

Physical 

Temperature ̊C - ±3 27.20 28.50 27.40 

Total Suspended Solids (TSS) mg/L 1 50 15.00 11.00 25.00 

Conductivity µmho/cm 1 NA3 28.00 27.00 30.00 

Turbidity NTU 0.5 NA3 14.30 12.40 14.60 

Dissolved Oxygen Mg/L - NA3 3.80 6.20 4.00 

Chemical  

pH - - 6 – 9 5.54 5.77 5.67 

Biochemical Oxygen Demand (BOD) mg/L 2 3 <2 <2 <2 

Chemical Oxygen Demand (COD) mg/L 3 25 8.60 <5 18 

Ammonia (as NH3-N) mg/L 0.07 (-) 0.16 0.17 0.39 

Nitrate (NO3) mg/L 0.003 10 0.12 0.10 0.10 

Nitrite (NO2) mg/L 0.005 0.06 0.02 0.02 0.01 

Total Nitrogen mg/L 0.06 NA3 1.16 1.12 2.63 

Fluoride (F) mg/L 0.1 1.5 0.20 <0.1 <0.1 

Phosphorus (P) mg/L 0.03 0.2 <0.03 <0.03 <0.03 

Oil and Grease µg/L 1000 1000 <1000 3800.00 2400 

Total Boron (B) mg/L 0.04 NA3 <0.04 <0.04 <0.04 

Total Mercury (Hg) mg/L 0.0005 NA3 <0.0005 <0.0005 <0.0005 

Total Arsenic (As) mg/L 0.005 NA3 <0.0005 <0.0005 <0.0005 

Total Cadmium (Cd)2 mg/L 0.002 NA3 <0.002 <0.002 <0.002 

Total Chromium Hexavalent (Cr6+) mg/L 0.004 NA3 <0.004 <0.004 <0.004 

Total Chromium (Cr) mg/L 0.02 NA3 <0.02 <0.02 <0.02 

Total Copper (Cu) mg/L 0.01 NA3 <0.01 <0.01 <0.01 

Total Iron (Fe) mg/L 0.09 NA3 0.58 0.64 0.65 

Total Lead (Pb)2 mg/L 0.005 NA3 <0.005 <0.005 <0.005 

Total Manganese (Mn) mg/L 0.01 NA3 0.09 0.06 0.03 

Total Nickel (Ni) mg/L 0.01 NA3 <0.01 <0.01 <0.01 

Total Zinc (Zn) mg/L 0.02 NA3 <0.02 <0.02 <0.02 

Dissolved Boron (B) mg/L 0.04 1 <0.04 <0.04 <0.04 

Dissolved Mercury (Hg) mg/L 0.0005 0.002 <0.0005 <0.0005 <0.0005 

Dissolved Arsenic (As) mg/L 0.005 1 <0.0005 <0.0005 <0.0005 

Dissolved Cadmium (Cd)2 mg/L 0.002 0.01 <0.002 <0.002 <0.002 

Dissolved Chromium Hexavalent 

(Cr6+) 

mg/L 0.004 0.05 <0.004 <0.004 <0.004 
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Parameter Unit Detection 

Limit 

Regulation 

Limit (PP 

82/2001 

class II) 

Results 

WQ 3 PP WQ 2 PP WQ 5 PP 

Siak River 

Upstream 

Siak River 

Downstream 

Siak River at 

proposed Jetty 

    17/01/2018 17/01/2018 17/01/2018 

Dissolved Chromium mg/L 0.02 NA3 <0.02 <0.02 <0.02 

Dissolved Copper (Cu) mg/L 0.01 0.02 <0.01 <0.01 <0.01 

Dissolved Iron (Fe) mg/L 0.09 0.3 0.41 0.46 0.43 

Dissolved Lead (Pb)2 mg/L 0.005 0.03 <0.005 <0.005 <0.005 

Dissolved Manganese (Mn) mg/L 0.01 (-) <0.01 <0.01 <0.01 

Dissolved Nickel (Ni) mg/L 0.01 NA3 <0.01 <0.01 <0.01 

Dissolved Zinc (Zn) mg/L 0.02 0.05 <0.02 <0.02 <0.02 

Microbiology 

Total Coliform colony/ 

100mL 

- 5000 110 6.1 220 

Note(s): 

1 Not Available 

2 This parameter (in the described matrix) has not been accredited by KAN 

3 Not Applicable 

Grey shading indicates that samples are above the guideline regulation limit 

Table 2.5 : Siak River Water Quality Results (By PT PLN, sourced for the existing coal fired power station, sampled March 2010)  

Parameter Unit Regulation 

Limit (PP 

82/2001 class II) 

Results 

Upstream I1 Middle II1 Downstream III1 

Physical 

Temperature 0C ±3 29 30 30 

Total Dissolved Solids (TDS) mg/L 1000 40 34 23 

Total Suspended Solids (TSS) mg/L 50 84 112 104 

Conductivity µmho/cm - 50 30 30 

Salinity 0/00 - 1 0 0 

Turbidity NTU - 19.3 19.6 20.2 

Chemical 

pH mg/L 6-9 5.8 5.4 5.2 

BOD mg/L 3 6.01 7.20 7.86 

COD mg/L 25 20 35 25 

DO mg/L 4.0 3 2.2 2.5 

Phosphate (PO 4) mg/L 0.2 0.011 0.027 0.006 

Cadmium (Cd) mg/L 0.01 <0.001 <0.001 <0.001 

Copper (Cu) mg/L 0.2 <0.001 <0.001 <0.001 

Iron (Fe) mg/L 0.3 0.611 0.642 0.611 

Lead (Pb) mg/L 0.3 <0.001 <0.001 <0.001 

Zinc (Zn) mg/L 0.05 <0.001 <0.001 <0.001 
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Parameter Unit Regulation 

Limit (PP 

82/2001 class II) 

Results 

Upstream I1 Middle II1 Downstream III1 

Chromium (Cr) mg/L 0.05 <0.001 <0.001 <0.001 

Mercury (Hg) mg/L 0.001 <0.001 <0.001 <0.001 

Sulphate (SO4) mg/L - 8.78 9.10 8.78 

Oil and fat ug/L 1000 <0.001 <0.001 <0.001 

detergents ug/L 200 70.04 120 96.7 

Microbiology 

Faecal Coli MPN/100 1000 4375 2750 1750 

Total Coliform MPN/100 5000 35000 22000 14000 

Note: 1Sample location coordinates are as follows: 500m upstream of the power plant site, by the power plant site and 500m downstream of 

the power plant site. 

Grey shading indicates that samples are above the guideline regulation limit 

Pipeline vicinity – Gasib River  

Water quality data has been gathered at three rivers along the pipeline route. Two of these are on the Gasib 

River and one on the Pasir River. The data is presented in Table 2.6.  All three rivers are characterised by 

slightly elevated suspended solids and turbidity. Dissolved oxygen and pH are low. COD, oil and grease and 

dissolved iron concentrations are generally elevated above guidelines. This data indicates that all three of the 

streams being crossed have similar water quality with the only notable difference is that boron concentrations 

are elevated in RW-03 compared to the Gasib River. Overall the water quality in these three rivers appears to 

be broadly similar to the water quality in the Tenayan and Siak Rivers.   

Table 2.6 : Gasib River and Pasir River Wet Season Water Quality Results (By NBC, sourced for this project) 

Parameter Unit Detection 

Limit 

Regulation 

Limit (PP 

82/2001 

class II) 

Results 

RW 01 PL RW 02 PL RW 03 PL 

Gasib 

River 

tributary 

Gasib River 

main stem 

Pasir River 

    17/01/2018 17/01/2018 19/01/2018 

Physical 

Temperature ̊C - ±3 30.00 28.90 27.70 

Total Suspended Solids (TSS) mg/L 1 50 16.00 13.00 10.00 

Conductivity µmho/cm 1 NA3 40.00 20.00 25.60 

Turbidity NTU 0.5 NA3 4.39 7.66 2.56 

Dissolved Oxygen mg/L - NA3 4.10 5.10 4.70 

Chemical  

pH - - 6 – 9 4.98 5.51 5.65 

Biochemical Oxygen Demand (BOD) mg/L 2 3 <2 <2 <2 

Chemical Oxygen Demand (COD) mg/L 3 25 60.00 51.00 40.00 

Ammonia (as NH3-N) mg/L 0.07 (-) 0.22 0.13 <0.07 

Nitrate (NO3) mg/L 0.003 10 <0.003 0.01 0.01 

Nitrite (NO2) mg/L 0.005 0.06 0.02 0.01 <0.005 
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Parameter Unit Detection 

Limit 

Regulation 

Limit (PP 

82/2001 

class II) 

Results 

RW 01 PL RW 02 PL RW 03 PL 

Gasib 

River 

tributary 

Gasib River 

main stem 

Pasir River 

    17/01/2018 17/01/2018 19/01/2018 

Total Nitrogen mg/L 0.06 NA3 0.51 1.20 0.87 

Fluoride (F) mg/L 0.1 1.5 0.20 <0.1 <0.1 

Phosphorus (P) mg/L 0.03 0.2 <0.03 <0.03 <0.03 

Oil and Grease µg/L 1000 1000 2600.00 1800.00 6200.00 

Total Boron (B) mg/L 0.04 NA3 <0.04 <0.04 - 

Total Mercury (Hg) mg/L 0.0005 NA3 <0.0005 <0.0005 <0.0005 

Total Arsenic (As) mg/L 0.005 NA3 0.0007 0.0011 <0.0005 

Total Cadmium (Cd)2 mg/L 0.002 NA3 <0.002 <0.002 - 

Total Chromium Hexavalent (Cr6+) mg/L 0.004 NA3 <0.004 <0.004 <0.004 

Total Chromium (Cr) mg/L 0.02 NA3 <0.02 <0.02 - 

Total Copper (Cu) mg/L 0.01 NA3 <0.01 <0.01 <0.01 

Total Iron (Fe) mg/L 0.09 NA3 3.18 3.26 1.09 

Total Lead (Pb)2 mg/L 0.005 NA3 <0.005 <0.005 - 

Total Manganese (Mn) mg/L 0.01 NA3 <0.01 <0.01 - 

Total Nickel (Ni) mg/L 0.01 NA3 <0.01 <0.01 - 

Total Zinc (Zn) mg/L 0.02 NA3 0.09 0.02 0.02 

Dissolved Boron (B) mg/L 0.04 1 <0.04 <0.04 1.62 

Dissolved Mercury (Hg) mg/L 0.0005 0.002 <0.0005 <0.0005 <0.0005 

Dissolved Arsenic (As) mg/L 0.005 1 <0.0005 <0.0005 <0.0005 

Dissolved Cadmium (Cd)2 mg/L 0.002 0.01 <0.002 <0.002 <0.002 

Dissolved Chromium Hexavalent 

(Cr6+) 

mg/L 0.004 0.05 <0.004 <0.004 <0.004 

Dissolved Chromium mg/L 0.02 NA3 <0.02 <0.02 <0.02 

Dissolved Copper (Cu) mg/L 0.01 0.02 <0.01 <0.01 <0.01 

Dissolved Iron (Fe) mg/L 0.09 0.3 0.61 0.64 0.24 

Dissolved Lead (Pb)2 mg/L 0.005 0.03 <0.005 <0.005 <0.005 

Dissolved Manganese (Mn) mg/L 0.01 (-) <0.01 <0.01 <0.01 

Dissolved Nickel (Ni) mg/L 0.01 NA3 <0.01 <0.01 <0.01 

Dissolved Zinc (Zn) mg/L 0.02 0.05 <0.02 <0.02 <0.02 

Microbiology 

Total Coliform colony/ 

100mL 

- 5000 4.5 1.8 <1.8  

Note(s): 

1 Not Available 

2 This parameter (in the described matrix) has not been accredited by KAN 

3 Not Applicable 

Grey shading indicates that samples are above the guideline regulation limit 
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2.2.4 Macroinvertebrates 

For the dry season sampling three surface sediment samples were taken from three separate locations, two on 

the Siak River and one on the downstream end of the Tenayan River. These were composited together prior to 

analysis hence results in Table 2.7 are from all three sites and can only be interpreted as indicating the species 

that generally occur within the area.  No differentiation between sites can be made. The results indicate that 

there was a limited number of taxa with mainly worms, snails and clams being found (Figure 2.7). These are 

more tolerant of degraded conditions and disturbance.   

Table 2.7 : Dry Season Benthic Macroinvertebrate Results (By PT Nusa Buana Cipta, sourced for this project) 

Species Family Common name Result (Composite sample 

representing WQ 2 PP to 

WQ 4 PP combined) 

Oligochaeta  Worm species 117 

Pila ampullacea Ampullariidae Freshwater snail 8 

Polymesoda Corbiculidae Clam genus 17 

Clithon Neritidae Freshwater snail genus 8 

Decapoda Crustaceae Decapods order include 

crayfish, crabs, lobsters, 

prawns, and shrimp 

8 

Abundance of macrobenthic fauna/m2 158 

Total Taxa 5 

Shannon-Wiener Diversity Index (H) 0.915 

Hmax 1.609 

Equitability index 0.569 
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Figure 2.7 : Example of Benthic Macroinvertebrate Species Identified 

Samples were taken from the Siak River and the three rivers along the pipeline route in the wet season. These 

sites were analysed independently without compositing.  Results are presented in Table 2.8 and indicate that: 

• The macroinvertebrate populations in the Siak River are impoverished with low numbers of taxa and low 

diversity (WQ 02, 03 and 05).  All three sites are impoverished with the site in proximity to the proposed 

Jetty having the poorest macroinvertebrate ecology.   

• The results indicate slightly fewer taxa than in the composite sample previously analysed however in 

general both indicated poor macroinvertebrate ecology. 

• The two sites on the Gasib River (RW-01 and RW-02) and the results from the Pasir River (RW-03B) have 

greater number of taxa and better diversity than the Siak River. The tributary of the Gasib River (RW-01) 

and the Pasir River RW-03B have the best macroinvertebrate ecology with examples of pollution intolerant 

species such as mayflies and the largest diversity of any sites.  

• The unnamed creek located along the pipeline route in an area of palm plantations had a very poor 

diversity with mostly midge larvae present. These are indicative of a very disturbed poor habitat areas 

and/or of poor water quality. 

Table 2.8 : Wet Season Benthic Macroinvertebrate Results (By PT Nusa Buana Cipta, sourced for this project) 

  Gasib River Unnamed 

Creek 

Pasir 

River 

Siak River 

Family Species RW-01 RW-02 RW-03 RW-03B WQ-02 WQ-03 WQ-05 

Baetidae Baetissp. 25 - - 88 - - - 

Glossosomatidae Glossosoma sp. 5 - - 4 - - - 

Rhyacophilidae Rhyacophila sp. - - - - - - 10 

Dytiscidae Cybister sp. 5 - - - - - - 

Corixidae Micronecta sp. 15 20  152 - - - 
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  Gasib River Unnamed 

Creek 

Pasir 

River 

Siak River 

Family Species RW-01 RW-02 RW-03 RW-03B WQ-02 WQ-03 WQ-05 

 Synaptonecta sp. 10 5 - 46 - - - 

Aphelocheiridae Aphelocheirus sp. 25 - - 4 - - - 

Nepidae Ranatra sp. 5 - - - - - - 

Macroviliidae Macrovelia sp. - -  13 - - - 

Coenagrionidae Enallagma sp. - - - 13 - - - 

Libellulidae Leuchorrhinia sp. 20 5  8 - - - 

Chironomidae Cricotopus sp. 15 - - - - - - 

 Parachironomus sp. 74 - - - - - - 

 Dicrotendipes sp. - 74 - - - - - 

 Chironomus sp. - - 8622 - - - - 

 Polypedilum sp. - - - 109 5 84 - 

Tipulidae Tipula sp. 5 - - - - - - 

Scathopagidae Scathopaga sp. - - 15 - - - - 

Pachychilidae Sulcospira sp. - - 15 - - - - 

Mytilidae Limnoperna sp. - - - - - 133  

Tubificidae Limnodrilus sp. 15 10 - - 30 -  

 Branchiura sp. -   - - 5 -  

Naididae Stylaria sp. - 5 - - - -  

Abundance of macrobenthic fauna/m2 217 119 8652 438 40 217 10 

Total Taxa 12 6 3 9 3 2 1 

Shannon-Wiener Diversity Index (H) 2.11 1.20 0.03 1.64 0.74 0.67 0 

Equitability index 0.85 0.67 0.02 0.75 0.67 0.96 0 

2.2.5 Fish 

Fish species have been identified in both the Siak and Tenayan Rivers as shown in Table 2.9 for dry season 

surveys and Table 2.10 for wet season surveys. Overall 9 types of fish were identified in the dry season and 25 

in wet season surveys.   

The dry season results show that the Siak River had a greater diversity of fish species than the Tenayan River 

and in greater numbers. There was little difference between the upstream and downstream sites on the Siak 

River in terms of either species or density. On the Tenayan River there were few fish identified with none in the 

middle reach.  The fish identified to species level were generally species that are found in freshwater systems 

only and were all native to this area and other areas throughout Asia.   

In the wet season there was a greater number of species identified with a similar pattern of distribution with the 

greatest diversity of species being found in the Siak River. The smaller watercourses including the Tenayan 

River and Gasib River had lower numbers of fish species.  

Aryani (2015) reports on fish populations within the Kampar Kanan River in Riau Province.  This river is a 

tributary of the Kampar River, itself the next major waterbody to the South of the Siak River.  The study location 

in Aryani (2015) is approximately 80km South West of the project area. The study identified the occurrence of 

36 fish species belonging to 7 orders, 15 families and 23 genera. Among the collected species, order 

Cypriniformes was most dominant which is similar to the data gathered for this project.  Iskandar and Dahiyat 

(2012) assessed potential fish populations in the Siak River based on interview methods. This identified 36 
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species in the Siak River with many thought to be becoming less frequently found than in the past.  These 

papers indicate that the fishing methods, monitoring sites and analysis methods used in this study have 

provided results broadly in line with published information in terms of numbers, types and sensitivity of species 

potentially in the area. 

The threat status of the fish identified has been identified with reference to the International Union for 

Conservation of Nature (IUCN) Red list of threatened species status.  This is only possible where fish were 

identified to species level.  One species is identified as near threatened and was found within the Siak River 

upstream of the proposed water intake and discharge. This is Kryptopterus minor (Siamese Glass Catfish) 

which is native to Indonesia, Cambodia, Malaysia, Thailand and Vietnam.  It was classed as near threatened as 

while data are not available on population trends, however the species is assessed as Near Threatened due to 

inferred population declines arising from the impact of harvesting for the ornamental fish trade and the loss and 

degradation of suitable habitat, especially peatland and lowland forest covered streams. The remaining species 

were mostly classed as of least concern or not evaluated and one as data deficient. 

Table 2 11 presents data on fish species commonly caught by local fisherfolk that has been gathered for this 

project from the Fisher folk survey at Okura Village.  This surveyed villagers who use the river upstream, 

downstream and in the vicinity of the proposed project.  Table 2 11 identifies whether the fish identified by 

fisherfolk were also documented by the physical survey.  Where identification was able to be made to species 

level two additional species were identified, an eel and giant freshwater prawn.  Both of these are classed as 

least concern.  

The tables below therefore outline the range of species identified through both physical surveys and discussion 

with local fisherfolk and this has been compared to published information as an indication of whether the survey 

results reflect the species that may be expected.  The results appear to be broadly in line with published 

information in terms of numbers, types and sensitivity of species potentially in the area.   

This work has only assessed fish presence within the river/project area without detailed consideration of the 

lifecycle stages, migratory patterns and/or particular habitat requirements for those fish.  This is based on the 

assumptions that any potential water quality impacts could impact on any lifestage and that the footprint of 

physical project works (intake structure, pipeline crossings and temporary jetty) are minimal when considered in 

a wider river environment so are likely to have a negligible impact on the overall spawning success or feeding of 

the species in the river even if a small amount of particular spawning habitat of feeding grounds was lost at the  

water take structure locations.  

It is noted that no physical assessment of fish populations has been undertaken downstream of all project 

activities that may impact the Siak River.  At present the furthest downstream fisheries sample is from above the 

temporary jetty.  It is recommended that prior to and during construction of the power plant further monitoring is 

undertaken downstream of all proposed project activities as well as the sites included in this report to assess 

fish populations downstream of the site, compare these to other locations and provide data to assess changes 

over time. 

Table 2.9 : Fish Species Identified Within the Siak and Tenayan Rivers in Surveys in the dry season in July 2017 (By NBC, 

sourced for this project) 

Family Scientific 

name 

Common 

name 

Local 

name 

Status1 Environment2 Distribution2 Siak River Tenayan River 

U/S D/S U/S Mid D/S 

Schilbeidae Pangasius 

polyuranodo

n 

Species of 

shark 

catfish 

Juwaro LC F, B Asia 15 13 0 0 2 

Bagridae Mystus 

singaringan 

Species of 

bagrid 

catfish 

Keting 

tunggik 

LC F Asia 0 0 2 0 0 
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Family Scientific 

name 

Common 

name 

Local 

name 

Status1 Environment2 Distribution2 Siak River Tenayan River 

U/S D/S U/S Mid D/S 

Bagridae Leiocassissp. Genus of 

bagrid 

catfish  

Bawung 

pisang 

- - - 2 3 0 0 0 

Bagridae Hemibagruss

p. 

Genus of 

bagrid 

catfish 

Bawung 

biasa 

- - - 3 2 0 0 0 

Ambassidae  Ambassissp. Genus of 

Asiatic 

glassfish 

Sepongkah - - - 9 7 0 0 0 

Cyprinidae Oxygastersp. Genus of 

minnow or 

carps 

Pimping - - - 3 2 1 0 1 

Cyprinidae Barbichthys 

laevis 

Sucker 

Barb 

Rasau LC F Asia 7 9 0 0 0 

Cyprinidae Cosmochilus 

falcifer 

Species of 

minnow or 

carp 

Teningal NE F Asia 0 2 1 0 1 

Osphronemid

ae 

Trichogaster 

trichopterus 

Three spot 

gourami 

Sepat mata 

merah 

LC F Asia 0 0 1 0 0 

Notes: 1Status is based upon the IUCN Red List of threatened species status as reported in http://www.iucnredlist.org/details/180650/0 and 

http://www.fishbase.org/summary/14215.  Key: NE - Not Evaluated; DD - Data Deficient; LC – Least Concern; NT – Near Threatened, VU – 

Vulnerable; EN – Endangered; CR – Critically Endangered; EW – Extinct in the wild; EX – Extinct. 
2Environment and Distribution from http://www.fishbase.org/summary/14215.  F= Freshwater, B= Brackish.  Distribution is an indication of 

whether species are native to the area or introduced.  Data only available when identified to detailed species level hence (-) indicates that 

data not available at level species were identified to. 

Table 2.10 : Fish Species Identified Within the Siak and Tenayan Rivers in Surveys in the Wet Season in February 2018 (By 

NBC, sourced for this project) 

Family Scientific 

name 

Common 

name 

Local 

name 

Status1 Siak River Tenayan River Gasib River Pasir 

River 

WQ 02 WQ 03 U/S Mid D/S RW 

01 

RW 

02 

S. 

Pasir 

Ambassida

e 

Parambassis 

siamensis 

Glassfish Sepongkah LC 4 13 - - - - - - 

Bagridae Bagrichthys 

macracanthu

s  

Black 

lancer 

catfish 

Pampang 

Lahung 

NE 1 - - - - - - - 

 Hemibagrus 

nemurus 

Yellow 

Catfish 

Baung duri, 

tageh 

LC 6 3 - - 3 - - - 

 Mystus 

nigriceps  

Twospot 

catfish 

Baung 

sangiring 

NE 1 - - - - - - - 

 Mystus 

singaringan  

Bagrid 

catfish 

Baung 

Tunggik 

LC 1 1 - - 1 - - - 

Belontiidae Trichogaster 

trichopterus 

Three spot 

gourami 

Sepat rawa LC - - - 1 - 2 - - 

http://www.iucnredlist.org/details/180650/0
http://www.fishbase.org/summary/14215
http://www.fishbase.org/summary/14215
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Family Scientific 

name 

Common 

name 

Local 

name 

Status1 Siak River Tenayan River Gasib River Pasir 

River 

WQ 02 WQ 03 U/S Mid D/S RW 

01 

RW 

02 

S. 

Pasir 

 Trichogaster 

pectoralis  

Snakeskin 

gourami 

Sepat siam NE - - - 1 - - - - 

 Trichopsis 

vittata 

Croaking 

gourami 

Cupang,ta

mpelo 

LC - - - - - - - - 

Chandidae Channa 

micropeltes 

Giant 

Snakehea

d 

Toman LC - - - - - 2 - - 

Clariidae Clarias 

batrachus  

Philippine 

catfish 

Lele LC - 1 - - - 2 - - 

 Clarias 

leiacanthus 

Airbreathin

g catfish 

Limbat NE - - - - - - - - 

Cyprinidae Amblyrhynchi

chthys 

truncatus 

Minnows 

or carps 

Betet, 

Kedukul 

NE 6 5 - - - 3 - - 

 Barbodes 

schwanenfel

dii 

Tinfoil barb Kapiek NE 3 2 - - - - - - 

 Cyclocheilich

thys apogon  

Beardless 

barb 

Siban LC - 2 - 6 1 - - - 

 Hampala 

macrolepidot

a 

Hampala 

Barb 

Barau LC - 4 - 4 - - - - 

 Osteochilus 

hasseltii 

Hard-

lipped 

Barb 

Paweh LC - - 1 5 5 - - - 

 Oxygaster 

anomalura   

Minnows 

or carps 

Pimpiang LC - 1 - - - - - - 

 Puntioplites 

bulu  

Bulu Barb Tabingalan DD 1     - 1 - 

 Puntius 

gemellus 

Minnows 

or carps 

Kemuringa

n 

NE - - - - - -  - 

 Rasbora 

argyrotaenia  

Silver 

rasbora 

Bada NE 4 5 1 1 - 8 23 - 

Eleotridae Oxyeleotris 

marmorata 

Marbled 

Goby 

 LC - 1 - - - - - - 

Helostomat

idae 

Helostoma 

temminckii 

Kissing 

gourami 

Tambakan

g 

NE - - - - - - - - 

Pangasiida

e 

Pangasius 

polyranodon  

Shark 

catfish 

Juaro NE 4 158 1 - - 5 1 - 

Pristolepidi

dae 

Pristolepis 

grooti  

Malayan 

leaffish 

Katung NE - - - 1 - - - - 

Siluridae Kryptopterus 

lais  

Sheatfish Lais NE - 7 - - - 4 - - 
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Family Scientific 

name 

Common 

name 

Local 

name 

Status1 Siak River Tenayan River Gasib River Pasir 

River 

WQ 02 WQ 03 U/S Mid D/S RW 

01 

RW 

02 

S. 

Pasir 

 Kryptopterus 

minor 

Siamese 

Glass 

Catfish 

Lais NT 

(populati

on trend 

decreasi

ng) 

4 1 - - - - - - 

Number of species 10 14 3 7 4 7 3 0 

Notes: 1Status is based upon the IUCN Red List of threatened species status as reported in http://www.iucnredlist.org/search and 

http://www.iucnredlist.org/details/180650/0 and http://www.fishbase.org/summary/14215.  Key: NE - Not Evaluated; DD - Data Deficient; LC 

– Least Concern; NT – Near Threatened, VU – Vulnerable; EN – Endangered; CR – Critically Endangered; EW – Extinct in the wild; EX – 

Extinct. 
2Environment from http://www.iucnredlist.org/search and http://www.fishbase.org/summary/14215.  F= Freshwater, B= Brackish.   

Table 2 11 : Fish species identified through fisher folk survey at Okura Village. 

Item Local fish 

name 

Other 

common 

name 

Family (Latin) Species 

(Latin) 

Common 

name 

Identified in project 

sampling 

Status 

1 Juara Patin Juaro Pangasiidae Pangasius 

polyranodon  

 Yes NE 

2 Pantau Pantau Cyprinidae Rasbora spp.  Can’t be determined as spp. level – a 

Rasbora spp. was identified. 

3 Paweh Paweh, 

nilem 

Cyprinidae Osteochilus 

hasseltii, 

Osteochilus 

vittatus 

(synonym) 

 Yes LC 

4 Tilan Tilan kapar Mastacembelidae Mastacembalus 

maculatus 

Buff-backed 

spiny eel 

No LC 

5 Temingal ? ? ?  Can’t be determined, no species with same 
local name identified 

6 Olang ? ? ?  Can’t be determined, no species with same 
local name identified 

7 Sepungkah  Ambassidae Parambassis 

siamensis 

Glass fish Yes LC 

8 Baung Baung Bagridae Hemibagrus 

nemurus 

 Yes LC 

9 Shrimp Udang / 

Udang galah 

Palaemonidae Macrobrachium 

rosenbergii 

Giant 

freshwater 

prawn 

No LC 

10 Patin Patin Pangasidae Helocophagus 

spp. 

Catfish Can’t be determined as spp. level  

11 Asau ? ? ?  Can’t be determined, no species with same 
local name identified 

Notes: 1Status is based upon the IUCN Red List of threatened species status as reported in http://www.iucnredlist.org/search and 

http://www.iucnredlist.org/details/180650/0 and http://www.fishbase.org/summary/14215.  Key: NE - Not Evaluated; DD - Data Deficient; LC 

http://www.iucnredlist.org/search
http://www.iucnredlist.org/details/180650/0
http://www.fishbase.org/summary/14215
http://www.iucnredlist.org/search
http://www.fishbase.org/summary/14215
http://www.iucnredlist.org/search
http://www.iucnredlist.org/details/180650/0
http://www.fishbase.org/summary/14215


Technical Report - Water Quality and Aquatic Ecology 
Technical Report 

 

 

AM039100-400-GN-RPT-1011 27 

– Least Concern; NT – Near Threatened, VU – Vulnerable; EN – Endangered; CR – Critically Endangered; EW – Extinct in the wild; EX – 

Extinct. 

2.2.6 Sediment Quality 

Sediment quality results from are presented in Table 2.12.  These include samples from Siak, Tenayan and 

Gasib Rivers. The sample results have no parameters above guidelines indicating generally good sediment 

quality. Water quality data analysed above has indicated from available literature that lead, iron and boron could 

be in elevated concentrations with other metals below guideline concentrations. Therefore, these samples 

appear to be representative of the overall water quality as they do not show notable elevation of metals.  The 

results for organic contaminants were below the laboratory detection limits, however it should be noted that the 

detection limits were generally above the trigger levels therefore it cannot be concluded that organic 

contaminants are not present in concentrations that may impact on the ecological values of the waterways.  

Table 2.12 : Sediment Quality Results (By NBC, sourced for this project) (units as mg/kg) 

Parameter Detectio

n Limit 

Guideline 

value 

Siak Siak Gasib Gasib Gasib Siak Siak Siak 

ISQG – 

Low1 

ISQG

-

high2 

WQ 05 WQ 05 

(D) 

RW 

01 

RW 

02 

RW 

02 (D) 

WQ 

03 

WQ 

04 

WQ 02 

Heavy metals            

Arsenic 1 20 70 1.67 1.13 1.8 3.13 - 7.01 4.93 4.98 

Boron 5 - - <5.00  <5.00  <5.00  <5.00  - <5.00  <5.00  <5.00  

Cadmium 1 1.5 10 <1.00  <1.00  <1.00  <1.00  - <1.00  <1.00  <1.00  

Chromium 1 80 370 10.80 4.24 18.4 24.7 - 9.54 12.1 9.15 

Copper 1 65 270 5.43 24.10 2.34 2.44 - 3.41 4 3.31 

Iron 5 - - 6460.0

0 

14400.0

0 

16900 14600 - 1590

0 

9250 14500 

Lead 1 50 220 8.74 6.50 5.09 6.14 - 15.5 10.5 14.9 

Manganese 1 - - 46.20 300.00 17.8 11.4 - 269 64.4 265 

Mercury 0.05 0.15 1 <0.05  <0.05 0.10 0.12 - 0.06 0.14 0.05 

Nickel 1 21 52 3.76 3.72 1.86 2.51 - 5.23 4 4.98 

Zinc 5 200 410 42.00 23.80 12.7 11.7 - 27.4 25.6 26.5 

Organics            

Chlordane 0.5 0.0005 0.006 - - - - - - - - 

trans-

Chlordane  

0.5 - - <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 

cis-Chlordane  0.5 - - <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 

Dieldrin 0.5 0.0000

2 

0.008 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 

DDT 1 0.0016 0.046 <1.0 <1.0 <1.0 <1.0 - <1.0 <1.0 <1.0 

Endosulfan 0.5 - - <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 

Polychlorinate

d BiPhenyls 

0.25 - - <0.25 <0.25 <0.25 <0.25 - <0.25 <0.25 <0.25 

PAH 1 4 45 <1.00 <1.00 <1.00 <1.00 - <1.00 <1.00 <1.00 

Mirex 0.001 - - <0.001 <0.001 <0.00

1 

<0.00

1 

<0.00

1 

- - - 
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Notes: 1,2 – Interim sediment quality guideline (ISQG) values from ANZECC (2000) (table 3.5.1), The low and high values correspond to the 

effects range-low and –median.  The ISQG-Low is the appropriate trigger value, the high results are provided for reference. 

Results in grey shading exceed the ISQG-low trigger levels, results in grey shading and bold exceed the ISQG-high trigger 

levels. 

(d) indicates a duplicate sample 

2.2.7 Summary and sensitivity 

Overall water quality is average from an ecological perspective with concentrations of many parameters being 

within environmental guidelines. However, there was low dissolved oxygen, low pH and high suspended 

sediment, turbidity levels and iron and some impacts of oil and grease and high oxygen demand.  These are 

likely to be having controls on some of the ecological values of the river as they would impact upon more 

sensitive macroinvertebrate and fish species.  Published reports including Yuliati (2017) note the poor water 

quality of the river and the fact that this is likely to be leading to impoverished fish populations. Sediment quality 

indicates little enrichment by metals or hydrocarbons.  All rivers studies had broadly similar water quality.  

Macroinvertebrate populations in the Siak and Tenayan Rivers were generally fairly impoverished with a 

reasonably small range of taxa present and those that were are considered to be pollution/disturbance tolerant. 

A range of fish species were present, especially in the Siak River which are broadly in line with the expected 

numbers of species for the region. One near threatened species was present at the site upstream of the 

proposed intake and discharge.  The data did not identify any clear differences between the upstream and 

downstream Siak River sample locations in dry or wet season sampling. The main difference observed between 

the Siak and Tenayan Rivers was the greater number of fish species observed in the Siak River.  The Siak 

River is the primary watercourse that would be potentially impacted by project activities. 

The Gasib and Pasir Rivers at the location of the proposed pipeline crossings had broadly similar water quality 

to the Siak and Tenayan Rivers and generally a more diverse macroinvertebrate ecology but more 

impoverished fishery population. 

In general, this data indicates that the receiving environments are not pristine and are likely to be degraded to 

some extent by existing surrounding and upstream land uses and use of the rivers.  Utilising the criteria within 

the ESIA methodology (Section 3.4.4) it is considered that overall the water quality and ecology of the Siak 

River, Gasib River, Pasir River and unnamed creek that the pipeline crosses are of low sensitivity as receptors 

with some capacity to absorb the project changes. This is due to the existing water quality having some capacity 

for change and the existing ecology already being degraded and comprising mainly more tolerant species. The 

presence of one near threatened fish species could indicate that the upstream site on the Siak River may be of 

medium sensitivity as the fish population has little capacity to absorb changes.  This location is upstream of the 

project area so is unlikely to be impacted by any of the proposed project activities. 
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3. Impact Assessment Methodology 

3.1 Introduction  

The impact assessment methodology applies to the assessment of potential environmental impacts arising from 

the Project. The impact assessment methodology has been developed in accordance with good industry 

practice and the potential impacts have been identified in the context of the Project’s Area of Influence (AoI), in 
accordance with ADB Environmental Safeguards and IFC Performance Standard 1 (Assessment and 

Management of Environmental and Social Risks and Impacts). 

3.2 Spatial and Temporal Scope  

The AoI constitutes the spatial extent of the ESIA. The AoI encompasses all areas directly and indirectly 

affected by Project components, which are primarily contained within the power plant and associated water 

supply, power distribution and material supply activities and along the gas pipeline route. The temporal scope of 

potential impacts on water quality and ecology covers the construction and operation phases of the Project.   

The study period is a time limit that will be used in predicting and undertaking an impact evaluation as part of 

the impact assessment. The period is used as a basis to determine if there are any changes to the 

environmental baseline resulting from the Project activities.  

3.3 Baseline Environmental Conditions  

Baseline data collection refers to the collection of background data in support of the environmental assessment. 

Ideally baseline data should be collected prior to development of a project, but often this is not possible. 

Baseline data collection can also occur throughout the life of a project as part of ongoing monitoring of 

environmental and social conditions.  

World Bank (1999) guidance on identification of baseline data states that it ‘…describes relevant physical, 
biological, and socioeconomic conditions, including any changes anticipated before the project commences. 

Also takes into account current and proposed development activities within the project area but not directly 

connected to the project. Data should be relevant to decisions about project location, design, operation, or 

mitigatory measures. The section indicates the accuracy, reliability, and sources of the data.’ 

Baseline information used for this ESIA has utilised primary data collected through on-site surveys by 

Environmental and Social Specialists from Jacobs and their sub-consultants, NBC, in August 2017. Where 

applicable secondary data sources collected from desk-based studies and literature reviews have also been 

used.  

3.4 Impact Assessment   

The impact assessment predicts and assesses the Project's likely positive and negative impacts, in quantitative 

terms to the extent possible. The assessment determines the sensitivity of the receiving environment and 

identifies impacts and assesses the magnitude and overall significance of environmental impacts. An ESIA will 

always contain a degree of subjectivity, as it is based on the value judgment of various specialists and ESIA 

practitioners. The evaluation of significance is thus contingent upon values, professional judgement, and 

dependent upon the environmental context. Ultimately, impact significance involves a process of determining 

the acceptability of a predicted impact. 

3.4.1 Defining Impact 

There are a number of ways that impacts may be described and quantified. An impact is essentially any change 

to a resource or receptor brought about by the presence of the proposed project component, project discharge 

or by the execution of a proposed project related activity. The assessment of the significance of impacts and 

determination of residual impacts takes account of any inherent mitigation measures incorporated into the 

Project by the nature of its design.  
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In broad terms, impact significance can be characterised as the product of the degree of change predicted (the 

magnitude of impact) and the value of the receptor/resource that is subjected to that change (sensitivity of 

receptor). For each impact the likely magnitude of the impact and the sensitivity of the receptor are defined. 

Generic criteria for the definition of magnitude and sensitivity are summarised below.  

3.4.2 Direct vs Indirect Impacts 

A direct impact, or first order impact, is any change to the environment, whether adverse or beneficial, wholly or 

partially, resulting directly from an environmental aspect related to the project. An indirect impact may affect an 

environmental, social or economic component through a second order impact resulting from a direct impact. For 

example, removal of vegetation may lead to increased soil erosion (direct impact) which causes an indirect 

impact on aquatic ecosystems through sedimentation (indirect impact). 

3.4.3 Magnitude Criteria  

The assessment of impact magnitude is undertaken by categorising identified impacts of the Project as 

beneficial or adverse. Then impacts are categorised as ‘major’, ‘moderate’, ‘minor’ or ‘negligible’ based on 
consideration of parameters such as:  

• Duration of the impact – ranging from ‘well into operation’ to ‘temporary with no detectable impact’.  

• Spatial extent of the impact – for instance, within the site boundary, within district, regionally, nationally, 

and internationally.  

• Reversibility – ranging from ‘permanent thus requiring significant intervention to return to baseline’ to ‘no 
change’. 

• Likelihood – ranging from ‘occurring regularly under typical conditions’ to ‘unlikely to occur’.  

• Compliance with legal standards and established professional criteria – ranging from ‘substantially exceeds 
national standards or international guidance’ to ‘meets the standards’ (i.e. impacts are not predicted to 
exceed the relevant standards) presents generic criteria for determining impact magnitude (for adverse 

impacts). Each detailed assessment will define impact magnitude in relation to its environmental or social 

aspect.  

• Any other impact characteristics of relevance. 

Table 3.1 below presents generic criteria for determining impact magnitude (for adverse impacts). Each detailed 

assessment will define impact magnitude in relation to its environmental or social aspect. 

Table 3.1 : General Criteria for Determining Impact Magnitude 

Category Description 

Major Fundamental change to the specific conditions assessed resulting in long term or permanent change, typically 

widespread in nature and requiring significant intervention to return to baseline; would violate national standards or 

Good International Industry Practice (GIIP) without mitigation. 

Moderate Detectable change to the specific conditions assessed resulting in non-fundamental temporary or permanent change. 

Minor Detectable but small change to the specific conditions assessed. 

Negligible No perceptible change to the specific conditions assessed. 

3.4.4 Sensitivity Criteria  

Sensitivity is specific to each aspect and the environmental resource or population affected, with criteria 

developed from baseline information. Using the baseline information, the sensitivity of the receptor is determined 

factoring in proximity, number exposed, vulnerability and the presence of receptors on site or the surrounding 

area. Generic criteria for determining sensitivity of receptors are outlined in Table 3.2 below. Each detailed 

assessment will define sensitivity in relation to its environmental or social aspect.  
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Table 3.2 : General Criteria for Determining Impact Sensitivity 

Category Description 

High  Receptor (human, physical or biological) with little or no capacity to absorb proposed changes 

Medium Receptor with little capacity to absorb proposed changes 

Low Receptor with some capacity to absorb proposed changes 

Negligible Receptor with good capacity to absorb proposed changes 

3.4.5 Impact Evaluation  

The determination of impact significance involves making a judgment about the importance of project impacts. 

This is typically done at two levels:  

• The significance of project impacts factoring in the mitigation inherently within the design of the project; and 

• The significance of project impacts following the implementation of additional mitigation measures.  

The impacts are evaluated taking into account the interaction between the magnitude and sensitivity criteria as 

presented in the impact evaluation matrix in Table 3.3 below.  

Table 3.3 : Impact Matrix 

 

 

 

 

 

The objective of the ESIA is to identify the likely significant impacts on the environment and people of the 

project. In this impact assessment, impacts determined to be ‘moderate’ or ‘major’ are deemed significant. 
Consequently, impacts determined to be ‘minor’ or ‘negligible’ are not significant.  

3.5 Mitigation  

Mitigation measures are actions taken to avoid or minimise negative environmental or social impacts. Mitigation 

includes those embedded within the design (as already considered as part of the impact evaluation) and any 

additional mitigation required thereafter. Additional mitigation will be implemented to reduce significant impacts 

to an acceptable level, this is referred to as the residual impact. The mitigation hierarchy should be followed: 

avoid, minimise, restore or remedy, offset, compensate. Mitigation measures should be clearly identified and 

linked to environmental and social management plans. 

3.6 Monitoring 

Monitoring is not linked to the impact evaluation but is an important component of the ESIA. Monitoring and 

follow-up actions should be completed to:  

• Continue the collection of environmental and social data throughout construction, operation and later 

decommissioning.  

• Evaluate the success of mitigation measures, or compliance with project standards or requirements.  

• Assess whether there are impacts occurring that were not previously predicted. 

  Magnitude 

  Major Moderate Minor Negligible 

S
e
n

s
it

iv
it

y
 High  Major Major Moderate Negligible 

Medium Major Moderate Minor Negligible 

Low Moderate Minor Negligible Negligible 

Negligible Minor Negligible Negligible Negligible 
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• In some cases, it may be appropriate to involve local communities in monitoring efforts through 

participatory monitoring. In all cases, the collection of monitoring data and the dissemination of monitoring 

results should be transparent and made available to interested project stakeholders. 

3.7 Residual Impacts 

Those impacts that remain once mitigation has been put in place will be described as residual impacts, using 

Table 3.3 set out above.  

3.8 Cumulative Impacts  

The assessment of cumulative impacts will consider the combination of multiple impacts that may result when:  

• The Project is considered alongside other existing facilities within similar discharges.  

• The Project is alongside other existing or proposed projects in the same geographic area or similar 

development timetable.  

• Impacts identified in different environmental and social aspects of the ESIA combine to affect a specific 

receptor.  

The assessment of cumulative impacts will identify where particular resources or receptors would experience 

significant adverse or beneficial impacts as a result of a combination of projects (inter-project cumulative 

impacts). In order to determine the full combined impact of the development, potential impacts during 

construction and operational phases have been assessed where relevant. 
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4. Assessment of Potential Impacts 

During construction and operation, the proposed power plant would have a number of activities with the 

potential to result in impacts on the river environments. This includes a range of physical disturbance activities 

as well as water use and water management processes. Table 4.1 provides an overview of these proposed 

activities and identifies how they are currently proposed to be managed as outlined in the Volume 5, Appendix 

B, Process Description. In some cases, the proposed management and mitigation measures included in the 

design is such that no impact is considered likely to occur.   

Those activities considered to be of potential risk as they have the potential to impact upon waterbodies are 

then assessed in the following sections.  Table 4.1 also identifies the water body that may be potentially 

impacted by the activities. Impacts to the Tenayan River are not considered further as the Project construction 

and operation will not result in any discharges to this river and therefore there are no potential impacts.   

  

Table 4.1 : Potential Impacts of the Project on the River Environments 

Phase Activity Potential impact 

C
o
n
s
tr

u
c
ti
o

n
 

Construction of the power plant and switchyard 

This will involve clearance of palm oil plantation, backfilling of land and land 

drainage, construction of the power plant and switchyard of approximately 5.4 

ha on a 9.1 ha plot of land.   

During construction an additional estimated 3.7 ha within the site area will be 

used for laydown areas, offices and accommodating the construction 

workforce. 

Site clearance and levelling is expected to take 6 months with construction of 

the power plant and switchyard taking 24 months.   

Vegetation will be cleared and any voids and water ponds drained and filled. 

Topsoil will be stripped and the site will be levelled. Overall it is expected that 

approximately 45,000 m3 of soil will be removed from site.   

The site will be at an elevation of 10 m above the Siak River so not at risk of 

flooding. 

Drainage features will be excavated into the prepared site to serve during both 

construction and operation. 

Reinforced concrete foundations and base building slabs will be installed to 

support the project equipment and buildings.  Concrete may be batched on site 

or imported as ready mix. 

After construction and erection work are completed, the power plant site will be 

landscaped for visual appearance and to limit erosion from surface water during 

heavy rains. The upper, organic layer of soil temporarily removed and stored 

during construction, will be used to provide fertile soil for landscaping, where 

possible. 

The main power plant site is located 

approximately 3 km from the Siak River and 

600 m from the Tenayan River.  No 

watercourses are known to flow through or 

past the site towards the river.  During land 

preparation and construction drainage 

features will be developed on the site to 

manage site stormwater.  It is expected that 

this will be treated in ponds and other 

features on and adjacent to the site and 

discharge to ground with no impact likely on 

the Siak River or Tenayan River. 

This item has therefore not been assessed 

further in this report. 

Construction and use of temporary jetty on the Siak River 

A temporary jetty will be constructed close to PLN’s existing Tenayan CFPP. It 

will be approximately 100 m long by 70 m wide.  This is to serve as a berth for 

ships and barges delivering plant construction materials and equipment.  

Construction of the jetty will involve sheet piling for the “tunnel” into the river, 

while rock and sandbagging will be used for the head area (see figures in 

Appendix B). The tunnel will be excavated and the river bed dredged where 

required, the scope of which will depend on the exact location and local depth 

and conditions. The construction period will be approximately four months. After 

construction of the Project is complete (two to three years) and assuming there 

Construction of the jetty will involve works in 

the Siak River and on the river bank which 

can impact on the water quality and ecology 

of the river.  The use of the jetty will impact 

upon the ecological value of the local area 

for a period of two to three years. 

This issue is assessed further in the 

following sections. 
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is no reason for the jetty to remain in place, it will be removed. This will take 

approximately one month. 

The roadway from the temporary jetty past the CFPP and up to the power plant 

site is narrow in places and some widening of or improvements to the route 

may also be required. 

Construction of the water supply/discharge pipelines and intake/discharge 

points 

The water supply/discharge pipelines would be routed through a 6 m wide 

corridor of approximately 3 km long.  The primary use of water is for cooling 

water and the primary discharge water is condensate from the cooling towers. 

The river water pump house would have a footprint of approximately 50 x 40 m  

Construction of the water pipelines is expected to take 8 months. 

 

The intake and discharge structure will be 

constructed on the banks of the Siak River 

and have the potential to impact the river 

during construction.  This is assessed 

further in the sections below. 

The pipeline route does not cross any 

watercourses and any sediment laden 

discharges should be managed and 

discharged along the route. As such it is not 

considered likely to impact on the Siak 

River and is not assessed further in this 

report. 

Construction of the 150kV transmission line 

Construction of 3 towers (on footprints of 40 by 40 m) and the line through an 

easement of approximately 25 m wide and 750 m long. Construction is 

expected to take 8 months.  Construction is likely to be labour intensive with 

hand tools and progress from pylon to pylon.  

The transmission line route does not cross 

any watercourses and is approximately 3 

km from the Siak River.   Potential sediment 

laden stormwater from the earthworks for 

the tower platforms is expected to be 

minimal, with it managed and discharged to 

land in the vicinity of the transmission line 

so would not be expected to impact upon 

the Siak River.  This item has therefore not 

been assessed further in this report. 

Construction of the gas supply pipeline 

The pipeline route crosses four watercourses.  These have been assessed for 

this project, two of these are on the Gasib River, one on the Pasir River and 

one on an unnamed creek.  The methodology for construction of the pipeline 

outlines that river crossings will be by open cut methods.  It is intended that the 

crossing points would be dammed using machinery working from the banks 

placing sandbags and then a trench opened in the dry.  The pipes would be laid 

2m below the base of the river and the trench backfilled in the dry.  Water 

would be overpumped past the work site to keep the trench dry.   

 

Pipeline crossings are to be directly through 

watercourses which have the potential to 

impact upon those bodies through direct 

disturbance and impact on water quality. 

This issue is assessed further in the 

following sections.  

Construction of the access road 

Construction of an 8 m wide access road of approximately 500 m length.  

Vegetation will be cleared and the site levelled and then the road will be 

permanently sealed. 

The access road route does not cross any 

watercourses and is approximately 2.5 km 

from the Siak River.  Potential sediment 

laden stormwater from the earthworks is 

expected to be managed and discharged to 

land in the vicinity of the road so would not 

be expected to impact upon the Siak River.  

This item has therefore not been assessed 

further in this report. 

Sanitary wastewater discharge from construction camp and water supply 

At present the intent is to rent existing accommodation for workers and no 

construction camp is proposed. 

This item has therefore not been assessed 

further in this report. 

O
p
e
ra

ti

o
n
 

Abstraction of water 

Water will be abstracted as make-up water for the water cooling systems in the 

cooling towers to replace losses to the air from evaporation and to generate 

Depending on the degree of modification to 

the natural flow regime and river water 

levels the abstraction of water has the 
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potable water and firefighting water.  The abstraction will be continuous during 

plant operations.  Water will be treated prior to use in the cooling system to 

remove suspended sediments and other contaminants that could foul the 

system. Treatment will involve clarifying, aeration, and filtering and include 

dosing with caustic soda and alum.  Further treatment will be provided for the 

potable water system. 

Water will be stored in an approximately 17,700 m3 raw water reservoir on site.    

The raw water requirements when the plant is at full load are predicted to be 

approximately 370 m3/h with the predominant usage being for the cooling 

system. Maximum demand will be in the order of 400 m3/h. 

To minimise make-up requirements, where possible, water will be recycled – for 

example clean stormwater and some process wastes can go to the cooling 

tower basin to reduce the need for make-up from the River. 

potential to impact on the ecology of the 

Siak River.  This issue is assessed further 

in the following sections. 

Discharge of process wastewaters 

The power generation process does not produce any hazardous liquid wastes. 

Water discharging to the Siak River will be primarily made up of condensate 

blow down from the cooling towers.  The discharge will be continuous during 

plant operations.  The following water streams are expected to flow into 

process wastewater. 

• Clean stormwater will be collected and sent to the cooling tower basin or 

discharged from site. 

• Stormwater which could be contaminated with oil will be collected and sent 

to a separator, before being discharged to the River. 

• Stormwater which could be contaminated with chemicals will be collected 

and sent to the wastewater treatment plant. 

• Effluent from the raw water settling and filtration process will be thickened 

and dehydrated. The solids will be disposed of off-site via truck. Liquid 

effluents will be discharged to the wastewater treatment plant. 

• Effluents from the water treatment plant (the demineralised water plant) will 

be discharged to the wastewater treatment plant. 

• It should be possible to maintain the chemistry of blowdown from the 

cooling tower to be within the effluent discharge limits, and so this may not 

be treated before discharge. In the event any such treatment is necessary, 

it will be carried out in the wastewater treatment plant. 

• Areas storing oils and chemicals will be bunded and drained to an 

operational wastewater pit for treatment before discharge. 

• Compressor water wash water will be collected in a dedicated tank and 

then trucked off site for disposal. 

The water quality within the cooling water system will be maintained by using 

acid dosing to reduce scale buildup and dosing with organic biocide of NaOCl 

to control organic growths within the cooling system. The primary liquid waste 

streams will be pH adjusted and treated as required before being discharged 

into the Siak River. 

The normal discharge of effluent at full load is expected to be 80 m3/hr made up 

of 56 m3/hr from the cooling towers, 2 m3/hr from the water steam cycle and 22 

m3/hr from other processes.  

The combined wastewater effluent discharged to the Siak River will meet the 

discharge limits set in the WBG EHS General and Thermal Power Plant 

Guidelines. 

The discharge of process wastewaters to 

the Siak River has the potential to impact on 

the water quality and ecology downstream 

of the discharge.  This issue is assessed 

further in the following sections. 

Drainage of stormwater Any contaminated stormwater with oily 

water etc will be treated and discharged to 

the Siak River as part of the process 
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Oily or potentially oily stormwater will drain to the oily water pond where the oil 

will be separated in a CPI type separator, after which the clean water may be 

discharged from Site 

The design will avoid or minimise the potential for stormwater to become 

contaminated with chemicals other than oil. Where this is not possible, 

stormwater from those areas will be collected and sent to the normal waste 

water pond. 

Clean stormwater will be collected and either re-used in the process – perhaps 

in the cooling water system, to reduce make-up water requirements – or 

discharged from Site with the other effluents. 

 

wastewaters as discussed and assessed in 

the item above.   

Clean stormwater if it is not reused on site 

will be discharged to the Siak River. As the 

water will be clean it is unlikely to have a 

potential impact on the Siak River and has 

not been assessed further within this report. 

Discharge of sanitary wastewater from operational staff facilities 

These effluents will be treated in a package sewage treatment plant and 

discharged to land in vicinity of the power plant. 

Treated sanitary wastewater will be 

discharged to ground in the vicinity of the 

power plant. Given that this location is 

approximately 3 km from the Siak River it is 

considered unlikely to have a potential 

impact on the river and has not been 

assessed further within this report. 

Hazardous and toxic substance storage and use 

Various hazardous and toxic substances will be used during the operation of 

the plant. They are not waste products but chemicals used in the general 

maintenance of the station.  Materials would include sulphuric acid, 

hydrochloric acid, sodium hydroxide, turbine oils, hydraulic oils, ammonia, 

trisodium phosphate and sodium hypochlorite. 

All chemicals and hazardous substances will be stored in secure locations on 

site and waste materials will be trucked from site for proper disposal where 

appropriate. 

Storage and use of these substances in 

secure locations with bunds should reduce 

the risk of uncontained spills entering the 

stormwater network.  Given the distance to 

surface water features the risk of any 

potential impact on the Siak River is 

considered to be low and this issue has not 

been further assessed within this report. 

4.1 Construction Impacts 

During construction the following activities are considered to potentially have impacts on the surface water 

environments: 

• Construction and use of temporary jetty on the Siak River; 

• Construction of the water supply/discharge intake and discharge structures; and 

• Construction of the gas pipeline crossings. 

These are discussed in turn below. 

4.1.1 Construction and Use of Temporary Jetty on the Siak River 

A temporary jetty will be constructed in the Siak River downstream of the existing coal fired power station 

location.  A simple image of the jetty design is provided in Appendix AB. Construction of the jetty will involve 

sheet piling for the “tunnel” into the river, while rock and sandbagging will be used for the head area (see figures 
in Appendix B). The tunnel will be excavated and the river bed dredged where required, the scope of which will 

depend on the exact location and local depth and conditions. During these works there is a risk of disturbance 

of the sediment from the bed into the water column and any benthic ecology in the area to be dredged will be 

lost. The jetty will be in use for the three to four-year construction period during which time the ecological habitat 

will not be available.  The jetty may then be decommissioned which would allow sediment processes within the 

river to re-naturalise the area and benthic communities to recolonise the area. Operational use of the temporary 

jetty will involve a number of ships and barges using the jetty with associated disturbance of the area and the 

risk of discharges from vessels. 
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The existing sediments are fine and easily disturbed into the water column, and as discussed in Section 2 

contain some elevated metal concentrations (e.g. iron).  These would then join the generally turbid and high 

suspended sediment load river water before settling out nearby. The change in water quality is not anticipated 

to be significant given the existing turbid water quality. As the general river sediments are expected to be of a 

similar quality with elevated metal concentrations the depositing sediment would not be likely to impact on 

surrounding ecological values as the benthic ecology is impoverished and already adapted to the existing 

sediment, water quality and the fish species are likewise used to the existing river environment.   

No specific details are available of measures to be used to minimise in river works and sediment mobilisation 

during pile driving and dredging. It is considered that additional mitigation is needed to control the potential 

impacts from these works.  These are outlined in Section 5. 

Through dredging and placement of the jetty structure the existing benthic ecology and habitat including any 

habitat used by fish will be lost. There are no known migratory fish species or fish species using the project area 

for spawning. In consideration of scale, footprint and duration of works, impacts to migration or spawning are 

determined to be Negligible and further mitigation such as timing of in-river works is not considered necessary.  

Replacement of sediment and recolonization of species would occur naturally once structures are removed 

hence it would be a temporary change during the period of jetty use.   

Water quality could be impacted by boat use of the area through spills and discharges.  The use of the river by 

boats is, however, a common occurrence at present with numerous boats and tankers using the waterway and 

existing jetty’s and wharves along the river.  Therefore, the use of the river by boats is not a new activity and 

disturbance by boat wave wash and minor spills etc would be a common occurrence that the river environment 

is adapted to.  Potential impacts associated with boat movements for the Project construction will occur over a 

short period and measures should be put in place to minimise the risk and potential impact of spills (Section 5).  

Overall while there is a risk of impacts on water quality through sediment mobilisation these would likely be 

temporary during construction and not have a longer term ecological impact. The permanent loss of habitat and 

benthic ecological values/fish habitats during the jetty use is considered to be a measurable and permanent 

change to the area. However, the low value of the existing ecology and likelihood of it recolonising after the jetty 

is removed results in the change being of lower ecological concern. It is considered that these would be classed 

as a moderate magnitude impact which has a detectable change to the water quality and ecology that results in 

a non-fundamental temporary or permanent change. The existing environment is considered to be of low 

sensitivity to potential impacts and this is therefore evaluated as a minor impact. 

4.1.2 Construction of the water supply/discharge intake and discharge structures 

A design of the proposed water supply intake and pump house building is provided in Appendix C. The main 

structures will be constructed on the river bank with an intake pipeline extending into the river. The potential 

impacts therefore arise from the potential runoff of sediment laden stormwater from the works area and from 

direct in-river work to locate the intake pipeline.   

No design is available of the discharge structure however this is expected to comprise of a pipe outlet with a 

protected headwall to stabilise the discharge area. This will require works on the bank and bed of the river to 

install the structure. 

No details are provided of the stormwater management for the works therefore additional mitigation is 

suggested with some basic measures to control the risk of sediment runoff in section 5. Without this mitigation 

there is a risk of temporary sediment mobilisation during works from bare earth into the river. The river is 

however already turbid and due to its tolerant macroinvertebrate and fishery ecology less likely to be impacted. 

The in-river works would also give rise to a temporary impact as sediment is mobilised into the water column 

during installation of the structure to hold the pipe in place and protect it.  Again with the turbid nature of the 

river and existing tolerant ecology this impact may be measurable in the water quality but unlikely to materially 

affect the wider ecology value of the river. Overall it is considered that these would be classed as a moderate 

magnitude impact which has a detectable change to the water quality that results in a non-fundamental 

temporary or permanent change. The existing environment is considered to be of low sensitivity to potential 

impacts and this is therefore evaluated as a minor impact. 
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4.1.3 Construction of the gas pipeline crossings 

The gas pipeline will cross four rivers. Three of these have been assessed in this report including two on the 

Gasib River.  Water quality and ecology data for these watercourses indicated that they are broadly similar and 

it is likely that the other stream crossed by the gas pipeline not included in baseline surveys will be similar to the 

others surveyed, as it drains similar land uses and is in the same lowland environment.  The river crossings are 

intended to be by open cut methods with the pipeline then being laid below the river bed. The contractors’ 
method statement (see ESIA Volume 5 – Process Description) outlines the way this would be undertaken. Sand 

bags would be placed by excavators to create a working area in the watercourse. This would be pumped dry to 

the downstream side of the waterway. The bed would be excavated to allow the pipe placement and then 

backfilled in the dry.   

It is considered that the construction could potentially impact upon the water quality as the initial dam is placed 

and removed and also as dewatering water is discharged. The placement and removal of the dams are 

expected to be short duration activities and have minor potential impacts.   

The works in the rivers would limit the ability for fish to pass through the work area. The small duration of works 

being open to allow the pipeline to be placed is unlikely to have an impact on the overall fish populations of the 

area. The temporary discharges of sediment laden water would occur to waterbodies that are already turbid and 

thus would have limited risk of ecological impacts. By working in the dry the amount of sediment input will be 

minimised. Sediment quality data do not indicate a high risk of contamination of sediment that could be 

mobilised and impact upon the existing ecology. Overall it is considered that this would be classed as a 

moderate magnitude impact that has a detectable but small change to the water flow and aquatic ecology 

values assessed. Overall given the low sensitivity of the environment this is evaluated as a minor impact. 

4.2 Operational Impacts 

During operation of the power plant the following activities are considered to potentially have impacts on the 

surface water environments: 

• Abstraction of water; and 

• Discharge of process wastewaters. 

These are discussed in turn below. 

4.2.1 Abstraction of water 

The power plant will have a continuous water take during operation and this will be on average 370 m3/hr during 

peak power production. The abstraction has the potential to impact the existing ecology by modifying the natural 

river flow and water level. In addition, the intake itself could have the risk of fish entrainment in the structure.   

Table 4.2 outlines the minimum and average flows in the Siak River over a 24 year period. The proposed water 

take is then expressed as a proportion of the minimum and average flow.  In all years the take would be less 

than 0.05% of the average flow and 0.46% of the minimum flow.  This proportion of change in river flow is 

expected to have very little, probably unmeasurable, impact on the water level especially at average river flows.  

It would still be expected to have minimal impact during periods of low flow.  As there would be little change to 

the flow regime and water level there would be unlikely to be any impact on the ecology of the river. As an 

indication in a study into flow diversion as a proportion of low river flows Mierau et. al. 2017 reference other 

researchers which indicate that there was no ecological impact in river systems with either 5 or 10% of low 

seasonal stream flows being abstracted. This study was for different types of river systems so is used as an 

indication of the degree of modification that could be acceptable only.  It is considered that this would be 

classed as a minor magnitude impact that has a detectable but small change to the water flow and aquatic 

ecology values assessed. Overall given the low sensitivity of the environment this is evaluated as a negligible 

impact. 
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Table 4.2 : Plant Water Take as a Proportion of Siak River Flow based on 24 years of flow records 

Item  results 

Minimum flow m3/h 81,000 

Average flow m3/h 795,600 

Average take required m3/h 370 

Take as a % of minimum flow % 0.46% 

Take as a % of average flow % 0.05% 

At present no details are provided of measures to be taken to minimise the risk of fish entrainment in the intake 

structure but it is assumed that the intake would have a screen to prevent fish ingress as this is standard 

international practice.  Given the range and number of fish species present unmitigated an impact could occur. 

However, with a screen in place that has been designed to exclude the species observed in this study, there is 

unlikely to be any significant impact on the fish populations within the Siak River. It is considered that this could 

have a minor magnitude impact which has a detectable but small change to the local fish populations but not a 

fundamental change to the populations within the wider Siak River. 

4.2.2 Discharge of process wastewaters 

The discharge of process wastewaters covers various waste elements as outlined in Table 4.1. The main 

component of the waste stream is the cooling tower blowdown. Wastewater volumes are shown in Table 4.3 as 

a proportion of the minimum and average flow of the Siak River. At low flow in the driest year in the recent 

record the discharge would have equated to 0.27% of the river flow. During average river flows the proposed 

discharge would have been less than 0.04% of the river flow. Therefore, the discharge is likely to be a very 

small proportion of the flow with a significant amount of dilution available.   

Table 4.3 : Estimated Plant Discharge Volumes as a Proportion of Siak River Flow 

Item  results 

Minimum flow m3/h 81,000 

Average flow m3/h 795,600 

Average discharge m3/h 80 

Discharge as a % of minimum 

flow 

% 0.10% 

Discharge as a % of average 

flow 

% 0.01% 

The quality of the main effluent, the blowdown from the cooling tower, will depend on the: 

• Incoming water quality.  Salts in the original treated river water will likely be concentrated approximately 6 

times. 

• Chemicals added to the cooling water system to control biocides, scaling, and (if necessary from time to 

time) deposits. 

River water samples noted in this report have been use to predict the likely discharge concentration after 

treatment of the raw water supply and then concentration of the water following six cycles of concentration in 

the cooling tower. Table 4.4 presents the estimated cooling tower blowdown quality based on the incoming 

water quality.  The table also outlines the relevant Indonesian and IFC/World Bank Standards that the discharge 

must meet.  The most stringent of these standards apply.   

No allowance is made for chemicals added in the raw water treatment process or cooling water system dosing.  

These are normally dosed in small quantities (compared with the circulating water flow rate), and are chosen or 

controlled so that they cannot cause discharges to exceed environmental limits.  Biocides are expected to be 
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similarly dosed in concentrations that meet the needs in the plant to control biological growths and as such 

minimise the amount that can pass through to the discharge. It is also recommended that low fish toxicity 

biocides be used. 

The discharge quality will meet all the chemical standards as a result of the raw water treatment and wastewater 

treatment process as outlined in Table 4.4.   

For physical parameters the discharge will be pH dosed to control it within the acceptable discharge range.  

Temperature has been further considered through modelling of the likely impact of the discharge plume on the 

river temperature. Two approaches were used of (1) a mass balance thermal mixing calculation, and: (2) a 

thermodynamic heat exchange equation. These were run in a GoldSim model to predict the likely change in 

temperature at various points downstream. Table 4.5 outlines the modelling results and input assumptions. 

Overall the modelling indicates a very small change in temperature at all points downstream due to the warm 

ambient river temperature and volume of flow. The temperature changes would be within those permitted by the 

relevant guidelines. 

Based on the following:   

• Average river water flows (Table 4.3);  

• The nominal abstraction and discharge rates at the design condition (i.e. full load operation) (Table 4.3); 

and 

• A conservative assumption that the same mass of a substance extracted from the Siak River is returned to 

the Siak River. 

It has been calculated that the concentration of any substance in the river would increase by approximately 

0.1% as a result of the operation of the power plant.    Even at minimum river flow rates, we have calculated that 

the concentration of any substance in the Siak River would increase by no more than 1% as a result of the 

operation of the power plant.    

It is noted that the Siak River which will be used as the power plant water supply has elevated concentrations of 

parameters including iron. Iron concentrations in the raw water supply are above the relevant discharge 

guidelines. The process description (ESIA Volume 5, Appendix – Process Description) details that a proportion 

of incoming contaminants will be removed through the water treatment process to make it suitable for use in the 

power plant. Through the power plant wastewater treatment process the final discharge to the Siak River will be 

of a better water quality than the incoming raw water. In relation to iron the concentration discharged to the Siak 

River will be lower than the incoming raw water concentration and will be less than the discharge guidelines of 1 

mg/l at the point of discharge. Therefore, the discharge will have no adverse impact on existing water quality 

within the Siak River.  At the point of discharge changes in concentration of any parameters in the receiving 

environment would be very small even before allowing for any further dilution below the point of discharge.  As 

such the discharge would be unlikely to have an impact on the macroinvertebrate and fisheries values of the 

river. 

It is therefore considered that the changes in water quality in the river would be classed as a Minor magnitude 

impact due to the potentially detectable but small change to the water quality conditions.  The existing 

environment is considered to be of Low sensitivity to potential impacts and this is therefore evaluated as a 

Negligible impact. 

Table 4.4 : Estimated Cooling Tower Blowdown Quality Based on Incoming Water Quality 

Parameter Unit Local 

StandardA 

IFC/World Bank Guideline Max incoming Discharge quality, assuming 

6 cycles of concentration 

pH value - 6 - 9 6 - 9 6.88 Controlled by pH dosing 

Suspended Solids mg/L 100 50 56 Removed in filtration system 

Chromium (Total) mg/L 0.5 0.5 <0.002 < 0.012 

Copper (Cu) mg/L 1 0.5 <0.01 < 0.06 
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Parameter Unit Local 

StandardA 

IFC/World Bank Guideline Max incoming Discharge quality, assuming 

6 cycles of concentration 

Zinc (Zn) mg/L 1 1 0.05 < 0.3 

Iron (Fe) mg/L 3 1 1.168 < 1B 

Free Chlorine (Cl2) mg/L 0.5 0.2  Controllable in process 

Oil and grease mg/L 10 10 2.4 Removed in separator 

Phosphate (PO4-) mg/L 10 silent 0.862 5.172 

Lead (Pb) mg/L silent 0.5 <0.005 < 0.03 

Cadmium (Cd) mg/L silent 0.1 <0.002 < 0.012 

Mercury (Hg) mg/L silent 0.005 <0.0005 < 0.003 

Arsenic (As) mg/L silent 0.5 <0.005 < 0.03 

Temperature °C silent Less than 3°C above 

ambient water temperature 

at edge of mixing zone at 

discharge.   

 Raw blowdown temperature will 

be 31.6 at design case, and 

temperature will drop between 

site and river 

Note: A The Ministerial Decree of State Minister of Environment No. 51 of 1995 regarding Threshold Limit of Liquid Waste for Industrial 

Activities; 

BFor iron the measured incoming iron concentrations exceeds the effluent guideline value.  The non-soluble iron content will be removed by 

filtration. The soluble content will be removed by aeration, clarifying (coagulation / flocculation / sedimentation) and filtration. It is expected 

that the iron level entering the cooling tower basin will be between 0.05 ~ 0.10 mg/L.  Even after concentrating 6 times, the iron content in 

any discharge will be lower than 1.0 mg/L as Fe, and so will comply with the guidelines. The iron level will be monitored and effluent may be 

routed to the wastewater treatment system if it happens that the discharge limit will not be met. The wastewater treatment system also has 

aeration, clarifying and filtration facilities and these would reduce the iron content to meet the specification. 

Table 4.5 : Temperature Discharge Modelling 

Discharge water 

temperature 

above river 

River Temp 

(°C) 

Actual 

Discharge 

Water Temp 

(°C) 

Mixing Zone 

Temp (°C) (at 

discharge 

point) 

Temp ~500 m 

downstream 

(°C) 

Temp ~ 1 km 

downstream 

(°C) 

Temp ~10 km 

downstream 

(°C) 

1 °C 28 28 28 28 28 28 

3 °C 30 28 28 28 28 

5 °C 32 28.01 28.01 28.01 28 

10 °C 37 28.01 28.01 28.01 28 

Input Assumptions 

Input Description Unit Value Reference 

River Flow Rate 

(steady state) 

m3/d (m3/s) 1,296,000 (15.0) Low flow exceeded 90% of the time in the Siak River (based on examination 

of 3-4 years of Flow Duration Curves) 

Discharge Flow 

Rate (steady state) 

m3/d (m3/s) 1,975.8 (0.0229) Water Balance Diagram (ESIA Volume 5, Appendix B – Process Description) 

River Velocity m/s 1 Velocity (assumed) 

River Temperature °C 28 Based off ambient air temp ranging from 23 to 33 °C  
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5. Mitigation and Monitoring 

Table 5.1 outlines the additional mitigation and monitoring activities that have been proposed to manage the risk 

of potential effects from the activities covered in Section 4. 

Table 5.1 : Proposed Mitigation and Monitoring Activities 

Potential Impact Action 

Construction and use of 

temporary jetty on the Siak 

River – mitigation measures 

to control potential impacts 

on water quality of instream 

pile driving and dredging.  

1. Where possible works should occur in dry working conditions with work areas being isolated 

from the river flow and pumped dry. 

2. Sediment control devices such as vertically hanging silt curtains should be employed around 

the dredging area to minimise suspended material moving outside the work area. 

3. Dredged material should be removed from the river channel and disposed of to an 

appropriate site. 

4. Daily observations should be made during in river works to visually assess whether sediment 

plumes are being generated and to modify the sediment controls to minimise effects. Records 

should be made of observations and any changes to controls undertaken. 

5. Spill clean-up kits including floating booms should be available at the jetty to respond to any 

spills from vessels using the temporary jetty.  The spill kit elements should be appropriate for 

the type and nature of products being imported and for general spills of oils and fuels from 

boats. 

Construction and use of 

temporary jetty on the Siak 

River – ongoing monitoring 

A fisheries monitoring point should be established downstream of the proposed jetty location and 

monitored prior to construction of the jetty and other project elements and during operation of the jetty 

to identify any effects on fish populations.  The fisheries monitoring points assessed in this report shall 

also be monitored on these occasions. 

Construction of the water 

supply/discharge intake and 

discharge structures and gas 

pipeline crossings 

As Erosion and Sediment Control Plan (ESCP) should be developed for all project earthwork and 

construction elements with a risk of generating sediment laden runoff that could impact upon the Siak 

River and river crossings along the gas pipeline route.  This should include as a minimum: 

1. Measures to isolate and divert clean water around open work areas. 

2. Measures and work staging to minimise the amount of bare land open at any time. 

3. Measures taken to minimise erosion and the entrainment of sediment within water flowing 

onsite.  

4. Measures taken to treat sediment once it is entrained in water prior to discharge. Measures 

may include silt fences and sediment settlement ponds.  Methods used should be designed to 

achieve a discharge limit of 50 mg/L of total suspended solids. 

5. Visual monitoring should be undertaken during and after rain of all ESCP measures and 

discharges. Modifications should be made to any elements leading to erosion and high 

sediment losses. 

6. Inspections of all ESCP elements should be made at a minimum of weekly and prior to 

predicted rain events. 

Construction of the gas 

pipeline crossings 

Sediment laden dewatering water from open work areas within stream crossings shall be discharged 

after filtration to the bypass water and then back into the stream.  

Abstraction of water – 

potential impact of entraining 

fish in the intake structure 

The water supply intake shall be designed to minimise the risk of entrainment of fish within the intake by 

the installation of an appropriately sized and located screen.  Fish screens are not just defined by the 

size of the mesh but also a number of factors including the angle relative to stream flow, provision of 

bywash and a particular velocity across and through the screen.  Depending on the size of screen 

required and its relative angle to the river flow plus the type of species the screen mesh type will vary.  

The screen size and intake velocity should be designed using appropriate guidelines to minimise the 

entrainment of the species identified as being within the Siak River.  The following key parameters 

should be considered in the design of a fish screen: 

• Design for the species present and life stage of that species.   

• If possible location of the screen relative to river flow to be flush with the riverbank will increase the 

natural sweeping flow of the river.   
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Potential Impact Action 

• Provision of a bywash flow to move species away from the screen in a reasonable time frame.  

• Identification of suitable velocities and screen size 

• Identification of suitable screen clearing mechanisms. 

Discharge of water – use of 

low ecological toxicity 

biocides 

Biocides to be used should be of low toxicity to fish. For example the environmentally-friendly chemicals 

that can be used are Tetrakis Hydroximethyl Phosponium Sulfate (THPS) for biocides Triple 

Combination Hydrostatic Test as oxygen scavenger and corrosion inhibitor. THPS is a biodegradable, 

non-accumulative component, with low toxicity, in addition to being water-soluble. Technical literature 

for THPS described it as “readily biodegradable” using the U.S. EPA Guideline 40 CFR § 158 
Subdivision N §162-4. Ranked as Gold by CEFAS (https://www.cefas.co.uk/cefas-data-hub/offshore-

chemical-notification-scheme/) 
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6. Assessment of Residual Impacts 

Mitigation has been proposed for four specific activities where the potential impacts were such that additional 

mitigation would be necessary. With the specific additional mitigation in place the residual impacts are 

considered to be as follows: 

6.1 Construction and Use of Temporary Jetty on the Siak River 

The in-river sheet piling and dredging works were considered to have potential impacts that required additional 

mitigation to minimise the changes to water quality and consequent potential impacts on the ecology around the 

work areas. Implementation of the mitigation in terms of controls on how in-river works occur and the use of 

sediment control will reduce the risk and magnitude of potential impacts. The preparation for potential spills and 

provision of kits to deal with spills should reduce potential effects from the use of the jetty.   

Overall with this additional mitigation while the potential impacts may reduce there is still considered to be a 

moderate magnitude impact as a detectable change to water quality could result.  The existing environment is 

considered to be of low sensitivity to potential impacts and this is therefore evaluated as a minor impact. 

6.2 Construction of the Water Supply/Discharge Intake and Discharge Structures 

With a well-developed ESCP in place incorporating the elements in Section 5 it is considered that the risks of 

erosion of soils would be reduced. The proposed methods should reduce off site losses and treatment prior to 

discharge should control the discharge quality. Overall the approaches are likely to reduce the amount of 

suspended material in site construction discharges. It is considered that site discharges would still contain 

elevated suspended sediments but after the implementation of good ESCP these would be at concentrations 

more typical of catchment flows from undeveloped land in larger rainfall events. As such the potential impact on 

the receiving water quality and ecology would be reduced.  With the above additional ESCP mitigation in place it 

is considered that the magnitude of the impact is likely to be minor, which is it would be a detectable but small 

change to the existing water quality.    

This minor magnitude impact in a low sensitivity receiving environment is considered to reduce the potential 

impact to a negligible impact.  

6.3 Construction of the Gas Pipeline Crossings. 

With a well-developed ESCP in place and dewatering discharging to land thus allowing sediments to be 

removed via overland flow and infiltration it is considered that the risk of sediment being mobilised from the 

works into the water column in concentrations that could impact the existing ecology will be minimised.  With the 

above additional ESCP and dewatering mitigation in place it is considered that the magnitude of the impact is 

likely to be minor, which is it would be a detectable but small change to the existing water quality.    

This minor magnitude impact in a low sensitivity receiving environment is considered to reduce the potential 

impact to a negligible impact.  

6.4 Abstraction of water – Risk of Entrainment of Fish 

The design of the intake to minimise fish entrapment should reduce the chance of fish getting caught and a local 

impact on the fish populations. As such the potential impact would be expected to be minor or negligible.  

Overall given the low sensitivity of the environment this is evaluated as a negligible impact.   



Technical Report - Water Quality and Aquatic Ecology 
Technical Report 

 

 

AM039100-400-GN-RPT-1011 45 

7. Assessment of Cumulative Impacts 

In assessing potential cumulative impacts on the Siak River the primary activity that the Project could interact 

with the existing Tenayan CFPP located near to the proposed water intake and discharge structures and 

temporary jetty. The Tenayan CFPP is constructed and operational hence there should be no cumulative 

construction impacts such as multiple sediment laden runoff discharges. The primary operational impacts that 

may have cumulative impacts are the water take and discharge. It is assumed that the Tenayan CFPP would 

require the same order of magnitude water take volumes as the Project (except for cooling tower make up 

which may be up to double the volume for the Tenayan CFPP) and also give rise to similar effluent volumes 

treated to comply with the same guidelines. 

The water supply volume of the project is very small as a portion of river flow and thus unlikely to modify flows 

and levels and impact upon the ecology. If the existing Tenayan CFPP were taking a similar or even double the 

volume proposed by the Project, then the potential impacts are still likely to be less than 5% of the low flow in 

the river and thus unlikely to give rise to cumulative environmental impacts. 

The discharges from both power plants both have to meet the same local guidelines at the point of discharge. 

While discharges are likely to be physically located close to each other the risk of any cumulative impact is small 

as the effluents should be appropriately treated and the mixing zones will be small given the size of the river 

and amount of available dilution. 
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Appendix A. Site map showing ecological monitoring sites 

 

Figure A.1 : Water quality, aquatic ecology, sediment quality and river cross channel survey sample locations 
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Appendix B. Plans of the jetty structure 

 

The centre of the jetty (known as the tunnel) will be constructed using sheet piling and wire for the stud in both 

walls of the tunnel.  For the head on the river bank (red area) crushed stone and sandbags will be installed on 

the bed and bank.  Dredging will be required to locate the jetty in the green areas shown. Exact areas for 

dredging and volumes will be identified on site.  Construction would take 3 to 4 months and demolition 1 month.  

The temporary jetty’s capacity would be for barges up to 270 ft long. 
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Appendix C. Plans and location of the water intake structure 

 

 

 

 



Volume 5: Technical Appendices 

 

12 

AM039100-400-GN-RPT-1014 

Appendix K. OHS and Working Conditions 



  

 

 

 

 

 

 

 

Riau 275 MW Gas Combined Cycle Power Plant IPP - 

ESIA 

Medco Ratch Power Riau 

Technical Report – Occupational Health and Safety and Working Conditions 

 

 AM039100-400-GN-RPT-1008 | V3 

October 2018  

  

Occupati onal H ealth and Safety and Wor ki ng Conditions  

Medco R atch Power Ri au 



Technical Report – Occupational Health and Safety and 
Working Conditions 

 

AM039100-400-GN-RPT-1008 

Document No. i 

Riau 275 MW Gas Combined Cycle Power Plant IPP - ESIA 

Project No: AM039100 

Document Title: Technical Report – Occupational Health and Safety and Working Conditions 

Document No.: AM039100-400-GN-RPT-1008 

Revision: V3 

Date: October 2018 

Client Name: Medco Ratch Power Riau 

Project Manager: Eamonn Morrissey 

Author: Alex Gifford 

File Name: \\jacobs.com\nzprojects\AENVW\Projects\AM039100 Riau\Deliverables\ESIA\Volume 5 - 

Technical Appendices\OHS & Working Conditions 

 Jacobs New Zealand Limited 

  

Level 3, 86 Customhouse Quay, 

PO Box 10-283 

Wellington, New Zealand 

T +64 4 473 4265 

F +64 4 473 3369 

www.jacobs.com 

© Copyright 2018 Jacobs New Zealand Limited. The concepts and information contained in this document are the property of Jacobs. Use or 

copying of this document in whole or in part without the written permission of Jacobs constitutes an infringement of copyright. 

Limitation:  This document has been prepared on behalf of, and for the exclusive use of Jacobs’ client, and is subject to, and issued in accordance with, the 
provisions of the contract between Jacobs and the client.  Jacobs accepts no liability or responsibility whatsoever for, or in respect of, any use of, or reliance 

upon, this document by any third party.  

Document history and status 

Revision Date Description By Review Approved 

V0 23/02/2108 First Draft A Gifford B Clarke  

V1 16/3/2018 Final Draft A Gifford B Clarke B Clarke 

V2 19/04/2018 Final Draft for Issue A Kubale B Clarke E Morrissey 

V3 8/11/2018 Final A Kubale B Clarke E Morrissey 



Technical Report – Occupational Health and Safety and 
Working Conditions 

 

AM039100-400-GN-RPT-1008 

Document No. ii 

Contents 

1. Introduction ............................................................................................................................................... 1 

1.1 Structure of the Report ................................................................................................................................ 1 

2. Legislation and Guidelines ...................................................................................................................... 2 

2.1 ADB Safeguards ......................................................................................................................................... 2 

2.2 The Equator Principles ................................................................................................................................ 2 

2.3 IFC Performance Standards on Environmental and Social Sustainability .................................................. 3 

2.4 World Bank Environmental, Health and Safety (EHS) Guidelines ............................................................. 3 

2.5 International Labour Organisation (ILO) and United Nations Conventions ................................................ 4 

2.6 Indonesian Legislation and Guidelines ....................................................................................................... 4 

2.7 Contract Legislation .................................................................................................................................... 5 

3. Labour and Working Conditions ............................................................................................................. 6 

3.1 Compliance with the Labour Code and WBG EHS Guidelines .................................................................. 6 

3.2 Contracts of Employment............................................................................................................................ 6 

3.3 Health Checks ............................................................................................................................................. 6 

3.4 Training ....................................................................................................................................................... 7 

3.5 Discipline ..................................................................................................................................................... 8 

3.6 Dispute Resolution ...................................................................................................................................... 9 

3.7 Retrenchment ............................................................................................................................................. 9 

3.8 Worker Accommodation .............................................................................................................................. 9 

4. Worker’s Grievance Mechanism ........................................................................................................... 10 

4.1 Overview ................................................................................................................................................... 10 

4.2 Proposed Grievance Mechanism .............................................................................................................. 10 

4.3 Recording of Complaints........................................................................................................................... 10 

4.4 Mediation by Local Authorities .................................................................................................................. 11 

4.5 Complaint Processing Time ...................................................................................................................... 11 

5. Construction / Operation Occupational Health and Safety Management Systems ......................... 13 

5.1 System Requirements ............................................................................................................................... 13 

5.2 Health and Safety Responsibilities ........................................................................................................... 14 

6. Safety Management and Awareness ..................................................................................................... 16 

6.2 Personal Protective Equipment ................................................................................................................ 16 

6.3 Safe Work Rules and Procedures ............................................................................................................ 17 

6.4 Permits to Work ........................................................................................................................................ 18 

6.5 Site Safety Facilities .................................................................................................................................. 18 

6.6 Meetings.................................................................................................................................................... 19 

6.7 Monitoring and Inspections ....................................................................................................................... 20 

6.8 Security Procedures .................................................................................................................................. 20 

6.9 Emergency Response Procedures ........................................................................................................... 21 



Technical Report – Occupational Health and Safety and 
Working Conditions 

 

AM039100-400-GN-RPT-1008 

Document No. iii 

6.10 Accident / Incident Reporting and Investigation ....................................................................................... 21 

7. Reporting, Reviews and Audits ............................................................................................................. 23 

7.1 Reporting to the Local Labour Authority ................................................................................................... 23 

7.2 Management Review ................................................................................................................................ 23 

7.3 External Auditing of Health and Safety Systems ...................................................................................... 23 

8. Conclusions ............................................................................................................................................ 25 

 

Appendix A. Grievance Form 

Appendix B. Example LEC OHS Management System 

Appendix C. CPM OHS Management System 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Technical Report – Occupational Health and Safety and 
Working Conditions 

 

AM039100-400-GN-RPT-1008 

Document No. iv 

Important note about your report 

The sole purpose of this report and the associated services performed by Jacobs New Zealand Limited (Jacobs) 

is to provide guidance on the working conditions, occupational safety and health which forms a section of the 

Environmental and Social Impact Assessment for the Project in accordance with the scope of services set out in 

the contract between Jacobs and the Client. That scope of services, as described in this report, was developed 

with the Client. 

In preparing this report, Jacobs has relied upon, and presumed accurate, any information (or confirmation of the 

absence thereof) provided by the Client and/or from other sources. Except as otherwise stated in the report, 

Jacobs has not attempted to verify the accuracy or completeness of any such information. If the information is 

subsequently determined to be false, inaccurate or incomplete then it is possible that our observations and 

conclusions as expressed in this report may change. 

Jacobs derived the data in this report from information sourced from the Client (if any) and/or available in the 

public domain at the time or times outlined in this report. The passage of time, manifestation of latent conditions 

or impacts of future events may require further examination of the project and subsequent data analysis, and re-

evaluation of the data, findings, observations and conclusions expressed in this report. Jacobs has prepared this 

report in accordance with the usual care and thoroughness of the consulting profession, for the sole purpose 

described above and by reference to applicable standards, guidelines, procedures and practices at the date of 

issue of this report. For the reasons outlined above, however, no other warranty or guarantee, whether 

expressed or implied, is made as to the data, observations and findings expressed in this report, to the extent 

permitted by law. 

This report should be read in full and no excerpts are to be taken as representative of the findings. No 

responsibility is accepted by Jacobs for use of any part of this report in any other context. 

The report is based on information supplied by Jacobs’ Client and from information held by Jacobs for the 
Project. This report has been prepared on behalf of, and for the exclusive use of, Jacobs’ Client, and is subject 
to, and issued in accordance with, the provisions of the contract between Jacobs and the Client. Jacobs accepts 

no liability or responsibility whatsoever for, or in respect of, any use of, or reliance upon, this report by any third 

party.
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1. Introduction 

This Technical Report is part of an Environmental and Social Impact Assessment (ESIA) prepared to assess the 

environmental and social impacts and risks of the Riau 275 MW Combined Cycle Gas Fired Power Plant IPP 

Project (referred to hereafter as the ‘Project’). The Project consists of a 275 MW combined cycle power plant 

and ancillary facilities, a 40 km long 12-inch gas pipeline, a switchyard and a 750 m long 150 kV transmission 

line.  

This Technical Report assesses the proposed labour and working conditions for the development, and sets out 

a framework as to occupational health and safety systems and practices which will be implemented in the 

construction, operation and maintenance of the Project. It is anticipated that detailed labour, health and safety 

documents will be prepared by Medco Ratch Power Riau (MRPR) and the EPC Contractors (Lotte Engineering 

& Construction and PT Citra Panji Manunggal) prior to commencement of project construction works and by 

MRPR prior to commissioning the plant. These would cover human resources policies, employment agreements, 

hazard identification, safe work practices, emergency response plans, incident/accident management, auditing 

and review etc. 

The building and operation of the power plant comprises two main phases: 

1) Construction of: 

a. Power plant, switchyard, transmission line, water supply and discharge structures and pipelines – 

managed by Lotte Engineering & Construction (LEC) 

b. Gas pipeline – managed by PT Citra Panji Manunggal (CPM) 

2) Operation of the power plant – managed by MRPR. 

Separate occupational health and safety management systems are expected to be developed for each of these 

phases and the key aspects of each system are summarised in this report. 

The report demonstrates that the development will meet the requirements of the ADB Safeguards and 

Performance Standard 2 in regards to working conditions and that the proposed occupational health and safety 

systems for each stage will meet good international industry practice. The proposed occupational safety and 

health systems have been reviewed against the requirements set out in the WBG Environmental, Health and 

Safety – General Guidelines. The EHS General Guidelines contain the performance levels and measures that 

are generally considered to be achievable in new facilities by existing technology at reasonable costs. 

1.1 Structure of the Report 

The technical report is structured as follows: 

• Section 2 describes the relevant international and Indonesian legislation and guidelines; 

• Section 3 describes how the Project will comply legislation relating to labour and working conditions; 

• Section 4 describes the worker’s grievance mechanism;  

• Section 5 gives an overview of the construction / operation Occupational, Health and Safety (OHS) Plans; 

• Section 6 describes the site safety management and awareness measures;  

• Section 7 describes the construction and operation Health and Safety Plans; and 

• Section 8 outlines the relevant reporting, reviewing and auditing procedures to be implemented on site. 



Technical Report – Occupational Health and Safety and 
Working Conditions 

 

 

AM039100-400-GN-RPT-1008 2 

2. Legislation and Guidelines 

2.1 ADB Safeguards 

ADB is committed to ensuring the social and environmental sustainability of the projects it supports. This 

commitment is outlined in the ADB Safeguard Policy Statement (ADB, 2009) which covers the following: 

Environmental, Involuntary Resettlement and Indigenous Peoples Safeguards. The Environmental Safeguards 

outline ADB’s commitment to OHS and working conditions, specifically policy principle 10 which states: 

“Provide workers with safe and healthy working conditions and prevent accidents, injuries, and disease. 

Establish preventive and emergency preparedness and response measures to avoid, and where avoidance 

is not possible, to minimize, adverse impacts and risks to the health and safety of local communities.” 

To achieve the objectives of the environmental safeguards and assist the implementation of policy principle 10, 

ADB has prepared a good practice sourcebook (2012). The sourcebook provides technical guidance and 

recommends good practices in relation to: 

Occupational Health and Safety  

• Identify and eliminate or minimize the cause of potential hazards; 

• Establish preventative and protective measures; 

• Train workers; 

• Document and report; 

• Have emergency prevention, preparedness, and response plans; and 

• Comply with host country laws. 

Community Health and Safety Principles 

• Identify and assess risks; 

• Establish preventive and protective measures; 

• Conduct contractors and subcontractor’s due diligence; 

• Manage natural hazards; 

• Have community emergency prevention, preparedness, and response arrangements; 

• Inform affected communities, local authorities and emergency services; and 

• Conduct an independent review of high-risk structural elements or components. 

2.2 The Equator Principles 

Occupational safety and health systems for the development will need to meet the requirements of the Equator 

Principles (EPs). These principles ensure that projects are developed in a manner that is socially responsible 

and reflects sound environmental management practices.  The EPs most relevant to this report are Principle 4: 

Environmental and Social Management System and Equator Principles Action Plan and Principle 6: Grievance 

Mechanism. 
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2.3 IFC Performance Standards on Environmental and Social Sustainability 

The IFC Performance Standards on Environmental and Social Sustainability (PS) relevant to this report are as 

follows: 

PS1: Assessment and Management of Environmental and Social Risks and Impacts 

• To identify and evaluate environmental and social risks and impacts of the project.  

• To adopt a mitigation hierarchy to anticipate and avoid, or where avoidance is not possible, minimize, and, 

where residual impacts remain, compensate/offset for risks and impacts to workers, Affected Communities, 

and the environment. 

• To promote improved environmental and social performance of clients through the effective use of 

management systems.  

• To ensure that grievances from Affected Communities and external communications from other 

stakeholders are responded to and managed appropriately. 

• To promote and provide means for adequate engagement with Affected Communities throughout the 

project cycle on issues that could potentially affect them and to ensure that relevant environmental and 

social information is disclosed and disseminated. 

PS2: Labour and Working Conditions of the Equator Principles require the Project’s proponent: 

• To promote the fair treatment, non-discrimination, and equal opportunity of workers. 

• To establish, maintain, and improve the worker-management relationship. 

• To promote compliance with national employment and labour laws. 

• To protect workers, including vulnerable categories of workers such as children, migrant workers, workers 

engaged by third parties, and workers in the client’s supply chain. 

• To promote safe and healthy working conditions, and the health of workers.  

• To avoid the use of forced labour. 

PS4: Community Health, Safety and Security of the Equator Principles require the Project’s proponent: 

• To avoid or minimise risks to and impacts on the health and safety of the local community during the 

Project life cycle.  

• To ensure that the safeguarding of personnel and property avoids or minimises risks to the community’s 
safety and security. 

2.4 World Bank Environmental, Health and Safety (EHS) Guidelines 

Occupational safety and health systems for the development will also need to be compliant with the 

requirements set out in the World Bank Environmental, Health and Safety (EHS) Guidelines. The EHS 

Guidelines contain international performance levels and measures that are generally considered to be 

achievable in new facilities by existing technology at reasonable costs. They are designed and should be used 

together with the relevant industry sector guidelines. The most applicable EHS guidelines to this Project are: 

• EHS Environment, Health and Safety (EHS) General Guidelines (April 2007). 

• EHS Guidelines for Electric Power Transmission and Distribution (April 2007). 

• EHS Guidelines for Thermal Power Plants (December 2008). 
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• EHS Guidelines for Onshore Oil and Gas Development (April 2017). 

2.5 International Labour Organisation (ILO) and United Nations Conventions 

It is anticipated that a large portion of personnel working on the site through the construction phase will be 

employed through MRPR, the EPC Contractors and Subcontractors providing specific services to the project. It 

will be a contractual requirement for all providers to the Project that they comply fully with the laws and 

regulations of the government of Indonesia concerning employment of labour and working conditions. The 

Project policy for its own employees will also follow the laws and regulations of the government of Indonesia and 

an employment policy framework will be developed which will comply with (at a minimum): 

• ILO Convention 87 on Freedom of Association and Protection of the Right to Organise. 

• ILO Convention 98 on the Right to Organise and Collective Bargaining. 

• ILO Convention 29 on Forced Labour. 

• ILO Convention 105 on the Abolition of Forced Labour. 

• ILO Convention 138 on Minimum Age (of Employment). 

• ILO Convention 182 on the Worst Forms of Child Labour. 

• ILO Convention 100 on Equal Remuneration. 

• ILO Convention 111 on Discrimination (Employment and Occupation). 

• UN Convention on the Rights of the Child, Article 32.1. 

• UN Convention on the Protection of the Rights of all Migrant Workers and Members of their Families. 

Indonesia was the first Asian country and the fifth country in the world to ratify all eight fundamental ILO 

Conventions mentioned above.  

2.6 Indonesian Legislation and Guidelines 

The Project shall be constructed and operated in accordance with the laws and regulations pertaining to 

employment, human rights, and worker rights in Indonesia. The Project and all Contractors and Subcontractors 

of the site will be required to meet Indonesian standards for employment and working conditions, including 

minimum wage standards, working hours and amenities. All Contractors and Subcontractors will be required to 

meet minimum working condition standards, and provide proof as part of tendering and contracting. Safety 

requirements will be part of tender specification for all Contractors and Subcontractors who will necessarily need 

to sign on to the safety management system of the project and demonstrate appropriate procedures, such as 

health and safety plans for activities and stop work protocols for unsafe conditions. 

All activities conducted in relation to the Project shall comply with the laws and regulations of Indonesia. Key 

Health and Safety legislation in Indonesia includes, but is not limited to: 

• Law No. 1 of 1970 on Work Safety. 

• Law No. 13 of 2003 on Manpower. 

• Ministry of Health Decree No. 1405 / Menkes / SK / XI / 2002 on Requirements of Occupational 

Environmental Health for Office and Industrial. 

• Regulation of the Minister of Manpower and Transmigration No. Per.03 / Men / 1982 on Occupational 

Health Services. 

• Government Regulation No. 50 of 2012 on the Implementation of Safety Management and Occupational 

Health System.  
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The Manpower Act (No.13/2003) was enacted in Indonesia in 2003 and consolidated eleven existing labour-

related laws into one.  Provincial and district authorities, not central government, now establish minimum wages, 

which vary by province, district, and sector. This legislation is relevant to establishing values for income 

restoration measures with respect to workers involved in the construction and operation of the Project. MRPR 

and the EPC Contractors are aware of these legislative requirements and procedures will be implemented to 

ensure the requirements are complied with.  At the time of writing this report a number of the labour and working 

condition policies and procedures for the construction and operation of the power station have yet to be written. 

2.7 Contract Legislation 

Article 50 of the Manpower Act (No.13/2003) provides that employment relations are the result of the work 

agreement between the employer and the worker/ labourer. The Act requires a set of particular features to be 

met by the work agreement in order to protect the worker from unfair practices or abuses and to guarantee legal 

certainty in respect to the rights and obligations of the worker/labourer and employer.  

The work agreement is made in writing or orally (Article 51) and shall at least include (Article 54):  

• name, address, and area of business of the company;  

• name, sex, age, and address of the worker/labourer;  

• occupation or type of job of the worker/labourer; 

• working place; 

• wage and how it should be paid; 

• terms of employment, including the rights and obligations for workers/labourers and employer;  

• starting and the period of time the work agreement is effective; 

• place and date that the work agreement is made; and 

• signatures of employer and worker/labourer. 

The EPC Contractors shall initiate, maintain and supervise all safety precautions and programs in connection 

with the construction work. The EPC Contractors and their subcontractors will issue all Project staff with an 

individual contract of employment detailing their rights and conditions in accordance with the national law and 

IFC requirements related to hours of work, wages, overtime, compensation and benefits such as maternity or 

annual leave, and update the contract when material changes occur.  
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3. Labour and Working Conditions 

3.1 Compliance with the Labour Code and WBG EHS Guidelines 

The Project shall be constructed and operated in accordance with the laws and regulations pertaining to 

employment, human rights and worker rights in Indonesia. As discussed in Section 2 above, it shall also abide 

by the policies of the ADB Safeguards, IFC Performance Standards and WBG EHS Guidelines.  

A Human Resources Policy to demonstrate compliance with Indonesia’s Labour Legislation and WBG EHS 
Guidelines will be developed prior to commencement of any work by employees of either MRPR or the EPC 

Contractors on the Project. This will be supplied to the local labour authority and regularly reviewed as the 

Project progresses. 

3.2 Contracts of Employment 

All employees working on the Project shall have a mutually agreed Contract of Employment with their employer. 

This contract will include: 

• type of employment;  

• period of employment - working hours, working days and length of employment; 

• holidays – annual leave and public holidays; 

• duties and job title; 

• payment including overtime; 

• insurance; 

• procedures to deal with personal grievances; and 

• termination of employment. 

In addition, the following with be a requirement of the EPC Contractors or MRPR in regards to labour and 

working conditions: 

• provision of information throughout the recruitment process on the employer’s labour, health and safety 

policies; 

• assignment of tasks to employees that are consistent with their physical capacities and job skills; 

• operation of programmes for employees' health management, including regular health checks; and   

• ongoing safety education and training as required to perform, supervise, and manage assigned tasks 

without mishap.  

3.3 Health Checks 

In accordance with international good practice regular health assessments of all staff at the site should be 

carried out during the Project. Costs for these assessments shall be borne by the employer. An example of the 

type and frequency of health checks is provided in Table 3.1.  
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Figure 3.1 : Example Health Assessment Schedule 

Type of Health 

Inspection 

Personnel Frequency Comments 

Pre-employment health 

check 

Potential employees Before signing of 

employment contracts 

 

Routine health inspection All workers (including 

subcontractors) 

Once a year  

Special health inspections Workers who handle heavy metals 

and organic solvents 

If requested  

Workers exposed to noise/vibration, 

dust or harmful rays 

If requested Special tests where appropriate 

including lung function, sight and 

hearing, etc 

As well as regular worker health assessments, occupational health monitoring will be conducted at the site.  This 

includes: 

• noise monitoring; and 

• occupational hygiene air quality monitoring. 

Further details are given in Section 6.7. 

3.4 Training 

Training will be an important component of health and safety for both the construction and operation / 

maintenance of the power plant. All staff will receive appropriate health and safety training so they can 

undertake their work tasks in a safe manner.  The level of health and safety training provided will depend on the 

health and safety hazards of each individual’s work. 

3.4.1 Induction Training 

Health and safety induction training will be provided for all new Project employees prior to the commencement of 

their duties.  The training will cover health and safety, familiarization with the site and site-specific hazards. All 

new employees will be required to attend the safety induction course prior to receiving entry badges for 

authorisation to enter the project site. 

Induction training will be conducted by the OHS Manager. It will be the responsibility of the MRPR and EPC 

Contractors to ensure all staff receives induction training. 

The induction programme will cover the following: 

• site safety policy; 

• project safety objectives and behavioural based health and safety; 

• site safety rules; 

• work permit and security systems; 

• good housekeeping; 

• job safety analysis / risk assessment; 
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• communicate HSSE roles and responsibilities of respective positions (e.g. managers, supervisors, HSSE 

personnel and workers); 

• the site hazard labelling / signage system; 

• personal protective equipment (PPE); 

• hazards and accident reporting; and 

• emergency procedures. 

Visitors to the site shall also attend either a site safety induction or a visitor orientation and control programme to 

ensure they do not enter hazardous areas unescorted.   

3.4.2 Ongoing Health and Safety Training 

As well as a site induction for new workers, ongoing health and safety training shall be provided by the MRPR or 

EPC Contractors. This will ensure that staff have the appropriate technical skills and safety awareness to 

perform their assigned jobs properly and safely. Staff involved in potentially hazardous tasks, e.g. working in 

hazardous areas, working at heights, working in confined spaces etc., where additional skills are needed, will be 

given specialised training as per the job requirement. 

A proportion of employees will be required to attend additional training courses, such as basic industrial first aid 

or firefighting.  

An example of the type and frequency of safety training is provided in Table 3.2.  MRPR and/or the EPC 

Contractors may also provide further training as part of their internal requirements.   

Figure 3.2 : Example Safety Training Requirements 

Type of Training Personnel Frequency Comments 

Regular training Site staff 2 hours/ month Including subcontractors 

Training by OHS Manger Staff higher than foreman 

position 

16 hours / year Including subcontractors 

Adaptation training Staff whose work activity has 

changed 

Dependent on activity  

Special training Staff engaged in hazardous 

activities 

Dependent on activity  

Basic fire fighting All staff or not less than 40% of 

all people on site 

Once a year By a third party 

Emergency drill All staff or not less than 80% of 

all people on site 

Once a year  

The level and type of safety training provided shall be documented in Safety Training Registers held by MRPR 

and the EPC Contractors.  

3.5 Discipline 

Discipline of employees is addressed in Law No. 13 of 2003 on Manpower. Both the EPC Contractors and 

MRPR will be required to have discipline measures and procedures included within their Human Resource 

Policy.  
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3.6 Dispute Resolution 

Law No. 13 of 2003 on Manpower provides details for the resolution of labour disputes. The Human Resource 

Policy will include procedures for dispute resolution, including details of external mediators. 

3.7 Retrenchment  

The following with be a requirement of the EPC Contractor’s and MRPR should retrenchment occur in 
accordance with IFC Performance Standard 2 and Guidance Note 2. This will include: 

• Prior to implementing any collective dismissals an analysis of alternatives to retrenchment will be carried 

out. 

• If no viable alternatives are identified, a retrenchment plan will be developed and implemented to reduce 

the adverse impacts of retrenchment on workers. 

• The retrenchment plan will be based on the principle of non-discrimination and will reflect MRPR’s and the 
EPC contractors consultation with workers, their organizations, and, where appropriate, the government, 

and comply with collective bargaining agreements if they exist. 

• MRPR and the EPC contractors will comply with all legal and contractual requirements related to 

notification of public authorities, and provision of information to, and consultation with workers and their 

organizations. 

• MRPR and the EPC contractors should ensure that all workers receive notice of dismissal and severance 

payments mandated by law and collective agreements in a timely manner. 

• All outstanding back pay and social security benefits and pension contributions and benefits will be paid. 

3.8 Worker Accommodation 

At the time of writing this report it is understood that worker’s accommodation will not be provided. Should 
worker’s accommodation be provided, it shall be in accordance with the IFC Performance Standard 2 and 
Guidance Note 2. 
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4. Worker’s Grievance Mechanism 

4.1 Overview 

A Worker’s Grievance Mechanism will be established as part of the Overarching Environmental and Social 
Management System (ESMS). In compliance with the Principle 6 of the Equator Principles, this grievance 

mechanism will be designed to receive and facilitate resolution of concerns and grievances about the Project’s 
working conditions and safety performance. It will be scaled to the risks and impacts of the Project and have 

workers as its primary user. It will seek to resolve concerns promptly, using an understandable and transparent 

consultative process that is culturally appropriate, readily accessible, at no cost, and without retribution to the 

party that originated the issue or concern. The mechanism should not impede access to judicial or administrative 

remedies. MRPR and the EPC Contractors will inform their workers about the mechanism in the course of the 

workers’ engagement and induction process. 

4.2 Proposed Grievance Mechanism 

Site preparation, construction activities and the use of temporary worker accommodation pose potential risks to 

the health, safety, and security and therefore well-being of construction workers if not managed appropriately. 

Community health and safety risks associated with the use of temporary accommodation sites include those 

relating to sanitation, disease, cultural alienation and fire. Similarly, there are potentially negative occupational 

health and safety impacts related to personal accident or injury on any construction site. There are also potential 

adverse impacts on workers related to their terms of engagement and relationship with their employer.  

MRPR will establish a Grievance Mechanism for workers, which will include any concerns related to working 

conditions and health and safety. The Grievance Mechanism process will be communicated to all EPC 

Contractors and Subcontractors with instructions how to implement it. 

Each affected person will be free to register a grievance, in accordance with procedures specified below. This 

mechanism covers any type of complaint, and includes three main steps:  

• the registration of the complaint or dispute;  

• the amicable resolution of the complaint; and 

• use of mediation if necessary.  

Most of these issues can often be resolved by a good faith discussion with the complainant and may be resolved 

by additional communication (e.g. providing detailed information about the rights of the workers on the Project). 

However, some issues may only be able to be resolved through a formal legal process. Figure 4.1 shows the 

proposed complaints handling mechanism. 

4.3 Recording of Complaints 

The Project will use the following means to register complaint from workers: 

• provision of a dedicated phone number to provide information on the Project, and register complaints; and 

• provision of a comment box / complaints register in MRPR’s and Lotte E & C’s and CMP’s site offices once 
the construction has started. Workers will be able to lodge complaints using a grievance form. 

• Any oral complaint given to the Health and Safety Office of MRPR or the EPC Contractor’s Safety Officers 
will also be registered. 

• Anonymous complaints can be logged orally or via the Grievance Form (Appendix A)  



Technical Report – Occupational Health and Safety and 
Working Conditions 

 

 

AM039100-400-GN-RPT-1008 11 

•  

The existence of this register and access conditions will be widely disseminated to workers during induction 

activities. 

Workers complaints relating to employment and health and safety issues of the Project will be recorded and kept 

in a communications / complaints log book and in a database. A quarterly report monitoring the complaints 

recorded will be generated for the attention of the management of Lotte E & C, CMP and MRPR. 

When a complaint is received, it must be recorded in the Grievance Mechanism and Complaints Form in 

Appendix A. The complaint should be recorded by the Health and Safety (HS) Manager and the Human 

Resources (HR) Manager, or other members of the Project Team receiving the complaint before being passed 

onto the OHS Manager and the HR Manager to action. The OHS Manager and the HR Manager will then follow 

up with the complainant directly to discuss options for a resolution.  

All communications or complaints must be acknowledged by the OHS Manager and the HR Manager within 5 

business days and a response must be made to the complainant within 30 business days.  

If the complaint is resolved internally, details of the complaint and resolution should be provided in the 

complaints form and filed. If the complaint cannot be resolved, the OHS Manager and the HR Manager shall 

organise a mediation session with the local authority.  

4.4 Mediation by Local Authorities 

If the solution proposed by Lotte E & C, CMP or MRPR is rejected by the complainant, and no amicable solution 

can be found, the issue will be transmitted to the sub-district authorities. All evidence and documentation will be 

transmitted, in order to allow the district authorities to understand the issue at stake. The sub-district authority 

will then hold a mediation session with the affected parties and relevant members of the Project Team in order 

to develop a solution. If the complainant is not satisfied with the solution, the matter must then be referred to the 

Judicial Courts.  

4.5 Complaint Processing Time 

All communications or complaints will be acknowledged within five business days and a response within 30 

business days. A communications procedure and log will be developed for use during the period of the SEP. 

This will be used to log all significant incoming and outgoing communications. An overview of the grievance 

mechanism is provided below in Figure 4.1. 
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Complaint registration by 

the Project and 

acknowledgement

Internal examination of 

the complaint by the 

project and search of a 

solution

Proposal of a solution 

complainant

Agreement to implement 

the solution between the 

project and the 

complainant

Is the complainant 

satisfied 

with the solution?

Resort to local authorities

The local authorities 

examine the complaint 

and propose a solution

Complainant response to 

the proposed solution

Is the complainant 

satisfied 

with the solution?

Yes

The complainant or 

projects refers to Justice

Yes No

No

1st step: registration and 

treatment of complaint 

by the Project

2nd step: 

mediation 

by local 

authorities

3rd step: 

judicial 

appeal

 

Figure 4.1 : Grievance Mechanism Overview Chart 
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5. Construction / Operation Occupational Health and Safety 

Management Systems 

MRPR and the EPC Contractors will be required to develop and implement comprehensive Occupational Health, 

and Safety Management Systems (OHSMS) for the construction and operation activities for the Project, which 

will apply to all personnel involved in the Project, including Subcontractors and part-time workers. The primary 

health and safety objectives will be to ensure effective measures and management of occupational health and 

safety to minimise workplace accidents and injuries. 

The OHSMS’s will meet the requirements specified in the WBG Environmental, Health and Safety General 

Guidelines pertaining to occupational safety and health. 

At the time of writing this report MRPR has not prepared an operational OHSMS. LEC has provided an example 

OHSMS (refer to Appendix B) and CPM has provided an OHSMS (refer to Appendix C). MRPR will be required 

to work with LEC and CPM towards the development of their own operational and final construction OHSMS’s.  

Set out in the following sections are the key elements of the site health and safety procedure to be included 

within the OHSMS. This report provides a high level overview of health and safety considerations only; further 

detail will be included in the final OHSMS prepared by the MRPR and EPC Contractors prior to commencement 

of onsite work. 

5.1 System Requirements 

The OHSMS will outline the procedures essential for the protection of personnel during construction and 

operation. They will be designed to assist all those who deal with OHS as a functional responsibility within the 

context of their job. 

In particular, they will include: 

• demonstration of compliance with Indonesian and IFC health and safety requirements; 

• OHS responsibility / reporting structure; 

• details of site inductions and ongoing training; 

• hazard identification and risk assessment; 

• mitigation measures including mandatory personal protection equipment (PPE); 

• safe working procedures and safety rules (includes permit-to-work procedures, working at height, etc); 

• response to health and safety incidents, including investigation and reporting; 

• emergency response plans; 

• reporting and record keeping systems; 

• scheduled HS meetings; and 

• inspection and auditing procedures. 

The key goal of the plans will be to instill a safety culture within the site employees through education, good 

communication, a motivated workforce, recognition of individual/team effort and safety incentive programmes. 

The OHSMS will be living documents that will be regularly updated throughout the life of the Project to ensure 

compliance with changes in regulation and industry practice. 
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5.2 Health and Safety Responsibilities 

It is the responsibility of all individuals working within the Project to be aware of health and safety hazards. 

Health and safety should be encouraged by example, knowledge, skills, overall attitude, and involvement in the 

OHSMS. 

MRPR and the EPC Contractors will establish a hierarchy of responsibility with regards for the provision of 

health and safety. The precise titles and roles of each member will be determined by MRPR and the EPC 

Contractors prior to work on the site; however, the following is an indicative list of personnel with specific OHS 

responsibilities: 

• Construction / Operation Site Manager; 

• OHS Manager; 

• OHS Supervisors / Safety Officers; 

• Work Supervisors; 

• all staff, including sub-contractors; and 

• visitors. 

The OHSMS will define the responsibilities of these personnel. These will include who will enforce the OHSMS, 

the reporting lines for OHS management, discipline procedures for safety violations, etc. An example is given in 

Table 5.1. 

Table 5.1: Example of Health and Safety Responsibility Hierarchy 

Position Responsibility 

Construction / Operation 

Site Manager 

Establishment of the OHSMS, ensuring that it meets the Owner’s contractual requirements  

OHS Manager 

 

• Head of emergency response  

• Arranging the inspection of safety equipment, PPE and firefighting equipment, and taking action as 

required when equipment does not meet the required standard  

• Choosing suitable products when purchasing protective equipment, hazardous machines, instruments 

and facilities  

• Organising safety training 

• Instructing the site security team on their role 

• Investigating the causes of accidents and ensuring the appropriate follow-up measures are undertaken 

• Discipline of personnel who violate safety rules 

• Maintaining HSE records and reporting to the Health and Safety Committee on a monthly basis and to 

the appropriate authorities when required 

• Managing the medical care of patients who are injured in a workplace accident 

OHS Supervisors / Safety 

Officers 

 

• Routine checking of equipment, facilities and instruments to identify hazards and ensure safe operation 

• Training and instruction in the use of protective equipment 

• Conducting inspection of safety equipment, PPE and firefighting equipment, and taking action as 

required when equipment does not meet the required standard Accident reporting on any incidents 

within their area of responsibility 

Work Supervisors 

 

• Ensuring machinery / equipment is used by appropriately trained personnel in a safe manner  

• Ensuring personnel working with / in hazardous substances or locations have the appropriate level of 

protection before work commences 

• Ensuring appropriate permits-to-work have been obtained  
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Position Responsibility 

All Staff and Visitors 

 

• Duty of care 

• Identification and communication of hazards 

• Compliance with instructions and the OHS Plans 

In addition, any Subcontractors appointed by MRPR and their EPC Contractors will be required to submit their 

own OHSMS and MRPR and the EPC Contractors will establish a hierarchy of responsibility with regards for the 

provision of health and safety. 

A Health and Safety Committee will be formed, comprising senior management and Subcontractor’s 
representatives. This committee will meet on a monthly basis to discuss labour, health and safety concerns.  
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6. Safety Management and Awareness 

The following outlines the general safety measures to be applied during the construction, operation and 

maintenance of the Project. 

6.1.1 Hazard / Risk Assessment 

The aim of the hazard and risk assessment is to limit the risks to life, prevent injury and property loss by 

identifying and mitigating the potential hazards posed during the various activities undertaken in the 

construction, operation and maintenance of the Project.  

Each OHSMS will have a procedure for identifying all hazards associated with the activity in question. A hazard 

in this context is defined as any aspect of the Project activities which could result in harm to onsite personnel. 

These may include some of the following: 

• non-ionizing radiation; 

• heat; 

• noise; 

• confined spaces; 

• electrical hazards; 

• fire and explosion hazards; 

• chemical hazards; and 

• dust. 

Each hazard will then be assigned a risk level based on the likelihood and severity of the consequence of 

exposure using a matrix system such as that provided in Table 2.1.1 of the IFC EHS General Guidelines: 

Occupational Health and Safety. Depending on the assigned level of risk appropriate mitigation measures will be 

proposed to eliminate, control or minimise the risks associated with each hazard. It shall be MRPR and the EPC 

Contractor’s responsibility to ensure these measures are undertaken.  The output from this hazard identification 

and risk assessment process will be a Hazard Register and a series of corrective actions required to implement 

the mitigation proposed to reduce the level of risk of a hazard to an acceptable level.  The Hazards Register will 

be regularly reviewed and updated. 

6.2 Personal Protective Equipment 

All workers shall at a minimum wear safety shoes, safety helmets and safety glasses. Some personnel will 

require additional specialist PPE if exposed to specific hazards. An example of PPE requirements for specific 

tasks is set out in Table 6.1. Other tasks that are not included within this table may have further PPE 

requirements. 

Table 6.1: Example of PPE Requirements 

Work Minimum Items to be Supplied 

All workers Safety helmet, safety shoes and safety glasses 

Work at heights Safety harness and rope 
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Work Minimum Items to be Supplied 

Work where oxygen deficiency is expected Portable or supplied air (fixed lines) 

On-site rescue equipment 

Work producing harmful gas Facemasks with appropriate filters for air purification (chemicals, 

mists, vapours and gases)  

Single or multi-gas personal monitors 

Electrical work Live wire alarm 

Safety gloves 

Work producing dust Facemasks with appropriate filters for dust removal and air 

purification  

Welding and grinding work Face shield / welder goggles and earmuffs 

Protective clothing 

Work producing noise greater than 85 dB over an 8 hour day or an 

instantaneous noise of greater than 140 dB 

Earplugs / earmuffs 

Work handling poison and toxic substances Gloves, apron, splash suits, face shield or goggles 

Harmful radiation such as X-rays Protective glasses with side-shields 

Radioactive meter 

6.3 Safe Work Rules and Procedures 

The safe construction and operation of the site will be reliant on staff comprehending and obeying safety rules 

and restrictions. Because of this, the dissemination of safe work rules and procedures will be crucial.  

Generic rules shall be provided within employment contracts and task specific procedures will be communicated 

during tool box talks and displayed on machinery or within hazardous work areas. An example of some basic 

safety rules include:  

1) All site safety signage shall be obeyed.  

2) No unauthorised staff shall enter restricted areas. 

3) No work shall be undertaken without prior instruction. 

4) No staff shall undertake work for which they have not received adequate training. 

5) All staff shall use designated safe walkways and site entrances and exits. 

6) All staff shall wear provided personal protective equipment, which at a minimum shall include safety shoes, 

safety glasses and fastened safety helmets. 

7) Operating machinery shall not be left unattended. 

8) Zero tolerance policy on alcohol or drugs in the work place. 

In addition to rules, safe work procedures will be developed for operating equipment and work around 

machinery. Workers will be trained in the requirements of these safe work procedures. These are likely to 

include the following (not a comprehensive list):  

• fire prevention; 

• job site safety inspection; 
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• transportation; 

• excavations, trenching and shoring; 

• asbestos and other fibres; 

• welding, cutting and brazing; 

• piling operations; 

• work place ladders and scaffolding; 

• hand tools and power tools; 

• paints and coatings; 

• concrete forms and shorings; 

• crane and lifting equipment; 

• slings and lifting gear (rigging); 

• mechanical equipment; 

• material handling; 

• electricity; 

• ionizing radiation; 

• liquefied petroleum gases; and 

• chemicals. 

A comprehensive catalogue of safe work procedures shall be developed as part of the OHS Plans and Safety 

Management Systems. 

Compliance with safe work rules and procedures will be an important facet of the employment contracts 

between Project employers and employees and failure to comply will result in disciplinary action. 

6.4 Permits to Work 

All non-routine hazardous work shall require the completion of a permit-to-work form and approval by the OHS 

Manager prior to commencement. Hazardous work is likely to include the following (not a comprehensive list): 

• work with or near hazardous substances; 

• welding and cutting of containers and pipes where explosives or inflammables may remain; 

• work in confined spaces where toxic gases may be present; 

• work at heights; 

• installing and repairing hazardous equipment; 

• work with live electrical systems; and 

• radioactive work. 

6.5 Site Safety Facilities 

The facilities provided at the site shall be to a level that allows health and safety standards to be maintained. 

These shall include:  
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• provision of first-aid equipment and stations; 

• an onsite medical facility including trained medical staff; 

• clean eating areas; 

• sanitary facilities; 

• safe access to work and communal areas; 

• sufficient air supply in indoors work areas; 

• emergency response equipment; and 

• appropriate labelling / signage of equipment and hazards. 

6.6 Meetings 

It is imperative that health and safety messages are communicated so that all staff are aware of their 

responsibilities.  

6.6.1 Daily Tool Box Talks 

Daily 5-10 minute meetings shall be conducted by Site Supervisors before commencing work to publicise and 

emphasise safety and health procedures relevant to the nature and location of work taking place on that day.  

Where work permits are required, the Site Supervisor will use this time to ensure that personnel involved are 

fully aware of all limitations and restrictions, safety requirements, and job execution details.  This will ensure that 

all personnel working at the site are aware of hazards and controls required at the start of each day’s work. 

6.6.2 Weekly OHS Meetings 

Weekly HSE meetings shall be conducted by the OHS Manager.  The purpose of these meetings will be to: 

• provide a regular update of safety alerts; 

• review all incident reports and make recommendations; 

• review tool box meeting minutes/topics; 

• review weekly inspections/audits; and 

• provide an opportunity for staff to raise health and safety concerns. 

6.6.3 Safety and Health Management Committee 

The Construction Site Manager and the Operation Site Manager shall appoint a Health and Safely Management 

Committee, which will include members of Subcontractor organisations. The Committee shall meet every month 

to undertake a joint safety check. The Committee shall review the following: 

1) summary of current health and safety issues; 

2) evaluation of the state of health and safety controls at the site; 

3) evaluation of the communication of health and safety messages to staff; 

4) assessment of any health and safety incidents (especially lost time incidents); 

5) recommended changes to equipment, policy and / or procedure as a result of injury, damage or failure; 

6) recognition of health and safety success and failures; and 
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7) any other matters raised as necessary for the management of health and safety. 

These meetings will provide an on-going forum for managing health and safety at the site and reacting to 

changing conditions and work activities. The outputs from these meetings will be a monthly report, which will be 

provided to the local labour authority.  

6.7 Monitoring and Inspections 

The OHS Management Systems will include a schedule of regular safety inspections and monitoring of 

exposure to hazards. This will include the state of the site as well as the maintenance of equipment and a 

comparison to internationally published exposure guidelines. Table 6.2 sets out an example schedule for 

conducting safety checks and inspections. 

Table 6.2 : Example of Inspections and Monitoring Schedule 

Description Site Area Frequency Inspector Focus 

Safety patrol All the areas in the 

construction site 

Every day Work 

Supervisors 

Filling out the safety check 

form 

Weekly check Work place hazards and 

construction equipment / 

machinery 

Weekly OHS Safety 

Manager  

Hazards / defects in 

equipment. Valid certificate of 

operations if required. 

Maintenance 

checks 

Hazardous machines, 

facilities and tools 

More than once in every quarter 

or as given in supplier’s 
specifications 

Specialist Safety of machinery / tools 

Noise levels Where exposure to 

noise is likely to occur 

Upon commencement then twice 

a year if there is not a problem or 

at a frequency as determined by 

the hazard assessment. 

Specialist Compliance with threshold 

values** 

Electric and 

magnetic field 

monitoring 

Where exposure to 

electric and magnetic 

fields is likely to occur 

Upon commencement then twice 

a year if there is not a problem or 

at a frequency as determined by 

the hazard assessment 

Specialist Compliance with threshold 

values* 

Occupational air 

quality monitoring 

Where exposure to 

hazardous air emissions 

is likely to occur 

Upon commencement then twice 

a year if there is not a problem or 

at a frequency as determined by 

the hazard assessment 

Specialist Compliance with threshold 

values** 

*As given in the IFC’s Environmental, Health, and Safety Guidelines: Thermal Power Plants  

**As given in the IFC’s General Environmental, Health, and Safety Guidelines: Occupational Health and Safety  

The Site Manager shall instigate measures to correct non-conformance in safety performance found during 

safety checks and inspections.  A record of the safety checks and inspections, and resulting actions, shall be 

provided to the Health and Safety Management Committee every month.  

6.8 Security Procedures 

A security procedure shall be included within the OHSMS. The document shall cover the following issues: 

• areas of security control; 

• working hours; 
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• prohibited articles / activities on the site; 

• duties of security staff; 

• behaviour requirements of security staff when interacting with locals; 

• entry and exit from the site; and 

• application, issue and display of security passes (including vehicle passes). 

The security procedures will be communicated to all site personnel as part of their induction training.  It will 

outline the duties, tasks and responsibilities of employees working on the Project. It will also provide actions in 

the event of an identified security breach. 

6.9 Emergency Response Procedures 

Emergency Response Procedures will form an integral part of the OHSMS. As part of these, an Emergency 

Response Plan shall be prepared to address emergencies of all scales, such as: 

• small incidents such as minor spillages or individual incidents resulting in minor harm; 

• large incidents major spillages or failure of control equipment that could result in offsite impacts or severe 

injuries or even fatalities;  

• natural disasters such as tsunami or an earthquake; 

• fires or explosions; or 

• release of toxic gases or substances. 

This plan will include responsible personnel in the event of an accident / incident or emergency, procedures to 

be followed, a site evacuation plan and contact details of emergency response facilities.  

MRPR and the EPC Contractors shall also co-ordinate and provide training for a emergency response team.  

The site shall at all times have adequate and functioning firefighting facilities. The Safety Manager shall conduct 

regular training for workers on how to use firefighting equipment safely.  

Accident / incident and disaster reporting requirements will also be detailed in the Emergency Response Plan. 

6.10 Accident / Incident Reporting and Investigation 

All MRPR / EPC Contractor employees, Subcontractors and visitors will be required to report any incidents that 

occur, including fire, explosion, natural disaster, equipment failure, plant, vehicle or other accident, other 

incidents or near misses during the construction and operation of the power plant. Procedures will be developed 

by the EPC Contractor and the operator Contractor for the reporting, investigating of all accidents and incidents 

that as a minimum result in first aid treatment or are deemed to be a near miss which for other reason could 

have resulted in an accident that caused significant injury or even a fatality. 

The procedures will cover: 

• Responsibilities for employees, site supervisors, and managers for notifying the incident/accident, 

investigating and reporting on the incident/accident and for implementing any recommended corrective 

actions as a result of the incident/accident investigation. 

• All incidents, including near misses to personnel, plant and equipment damage must be reported to the 

person’s immediate supervisor or foreperson. 
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• How the incident (lost time accident (LTA), no lost time accident (NLTA) or near miss) is recorded in the 

site’s Accident Register and who is required to complete the initial sections of the Incident Investigation 
Report Form. 

• Who should undertake the incident investigation and the information that shall be recorded on the Incident 

Investigation Report Form including all recommendations including improvements, work practice changes, 

disciplinary actions, etc. 

• Procedures for notifying incidents/accidents to government and provincial agencies, including the time 

period allowed for reporting such incidents 

• How corrective actions as a result of the incident/accident investigation are implemented and the Hazards 

Register is amended. 
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7. Reporting, Reviews and Audits 

7.1 Reporting to the Local Labour Authority 

MRPR and the EPC Contractors shall establish contact with the local labour authority to determine the 

appropriate reporting channels. Once construction has commenced the following shall be communicated: 

7.1.1 Bi-annual Reports 

The output of the Health and Safely Management Committee’s meeting will be a bi-annual report provided to the 

local labour authority. This will summarise the actions undertaken as the result of onsite meetings, any current 

health and safety issues and an evaluation of the current state of health and safety at the site. 

7.1.2 Labour Disputes and Dismissals 

If any issues are raised by either employers or employees relating to labour or working conditions, such as 

contravention of site rules or contractual disputes, these shall in the first instance be dealt with as outlined in the 

site Human Resource Policy. Where a disciplinary action result in a dismissal or contractual mediation is 

required this shall be reported immediately to the local labour authority.  

7.1.3 Notification of Accidents / Incidents 

All accidents and incidents which result in first aid treatment during the construction and operation of the power 

plant shall be reported via the appropriate channels to the Health and Safety Management Committee. Minor 

incidents along with the incident/accident investigation report shall be supplied to the local labour authority along 

with the monthly report.  Serious accidents that result in serious harm or a fatality should be reported 

immediately to the local labour authority. 

7.2 Management Review 

This report outlines the requirement for a number of site documents and procedures, including a Human 

Resource Policy, OHS Policy Occupational Health and Safety Management System, Hazard Register and 

Emergency Action Plan. As discussed previously these should be all be ‘living’ documents and procedures in 
that they should be regularly reviewed and updated when required.  

Together, they comprise the site labour, occupational safety and health system. This should be overhauled on at 

least an annual basis to ensure it is inclusive of new guidelines and legislation and that the existing systems are 

working as required. The Construction / Operation Site Manager shall be responsible for ensuring this is 

undertaken.  

7.3 External Auditing of Health and Safety Systems 

Independent audits of the Construction and Operation OHS Plans shall be undertaken by an appropriately 

qualified person to ensure compliance with Indonesian Labour and Health and Safety Legislation and World 

Bank EHS Guidelines. In addition, onsite audits shall be conducted on a timeframe specified within the plans to 

ensure the health and safety practices are compliant.  

If unsafe practices are identified during the audits, immediate cessation of the work shall ensue until the 

situation has been remedied to an acceptable level. Corrective actions will be documented and provided to the 

Health and Safety Management Committee.  
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The accident and fatality rates of the Project shall be benchmarked against the performance of other facilities in 

this sector in developing countries through consultation with published sources. 
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8. Conclusions 

The report demonstrates that the development will meet the requirements of the World Bank EHS General 

Guidelines related Occupational Health and Safety Guidelines and that the proposed occupational health and 

safety systems for each stage will meet good international industry practice. The EHS Guidelines contain the 

performance levels and measures that are generally considered to be achievable in new facilities by existing 

technology at reasonable costs. 

 

 



Technical Report – Occupational Health and Safety and 
Working Conditions 

 

 

AM039100-400-GN-RPT-1008 26 

Appendix A. Grievance Form 

GRIEVANCE REGISTRATION 

Date: Filled by:  

Plaintiff’s name : Plaintiff’s gender:  M / F Plaintiff occupation: 

Plaintiff’s contact (address, tel. number):  

□ The plaintiff is filling an individual complain 

□ The plaintiff is representing an individual or group of workers 

 - Name of the individual or group of worker:  

 - Nature of the individual or group of workers: 

 - Location/address: 

Description of the grievance: 

Plaintiff’s suggested action to remedy: 

GRIEVANCE TREATMENT 

Date of the response: Filled by:  

Proposed action(s) to remedy to the grievance: 

Plaintiff’s acceptance of the proposed action: 

GRIEVANCE CLOSURE 

Date of grievance closure: Filled by:  

Ending of the grievance treatment: 
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Appendix B. Example LEC OHS Management System 
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1. INTRODUCTION 

 

This HSE Plan is established to ensure that each work process from beginning to work 

completion is performed with fulfill the requirement of Health, Safety, and Environment 

standard and to ensure that expected HSE Performance is achieved during project 

execution period. 

 

This Health Safety & Environmental (HSE) Plan is for covering the work of Indonesia Riau 

GFPP 275MW IPP Project (hereinafter the “Project”) at Pekanbaru in Riau Province  

Sumatra the Republic of Indonesia which is to be carried out by Riau IPP Joint Operation.  

 

Contractor, including SubContractor’s employees and visitors who are in this project area 

should comply with following laws, regulations and procedures in the given order of priority. 

 Indonesia Government Laws and Regulations. 

 International Laws and Regulations. 

 Owner’s requirements. 

 

 

2.  PURPOSE  

This HSE Plan is created to meet the commitment of contractor. Contractor’s HSE policy is 

promoting high standards in health, safety, environment, and security performance through 

developing and maintaining an appropriate HSE plan and procedures covering such as 

assessments, education, motivation, participation, implementation and accountability to 

achieve “No accident, No harm to people and No damage to the environment” in this 

project.  

 

 

3. SCOPE  

This HSE Plan document defines Health, Safety, and Environment requirements which 

should be applied by Contractor during the work execution under Indonesia Riau GFPP 

275MW IPP Project. It is applied to Contractor and SubContractor, including 

SubContractor who provides service to the Project. 
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4. DEFINITION  

a. HSE    : Health Safety and Environment 

b. Owner   : PT. Medco Ratch Power Riau 

c. Contractor   : Riau IPP Joint Operation 

d. Sub-Contractor  : Organization is selected and awarded by Contractor to 

perform a certain project activity or to supply materials, equipment or manpower. 

e. Project Site   : Pekanbaru area in Riau Province  Sumatra 

 

5. REFERENCE 

The document that will be used in the development of HSE is the Indonesian laws, 

regulations and the other relevant standards. The codes, Standards and references are, 

including but not limited to the following: 

 Law No.1 of 1970 concerning Occupational Safety,  

 Law No. 18 of 2008 regarding Waste Management, 

 Government Regulation, No.101 of 2014, regarding Hazardous Waste 

Management, 

 Government Regulation No. 50 year 2012 regarding Implementation of 

Occupational Health and Safety Management Systems, 

 Act of Indonesia Manpower Minister No. Kep.51/MEN/1999 about Time Limit 

Value of Physical Factor in Work Place, 

 Act of Indonesia Manpower Minister No. Kep.187/MEN/1999 about Control of 

Hazardous Chemical Material, 

 

 

6. HSE ORGANIZATION AND RESPONSIBILITIES 

6.1. ORGANIZATION 

This project will be applied HSE organization with ratio between safety personnel and 

employees at project site for Sub-Contractor minimum 1: 100. This project will be 

formed HSE Organization Chart for project and HSE Committee Organization as below: 
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HSE ORGANIZATION CHART 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HSE COMMITTEE ORGANIZATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.2. RESPONSIBILITIES 

Contractor will organize safety committee for this project that consists of Project Director / 

Site Manager, HSE Manager, HSE Supervisor, Site Manager and HSE Manager / 

PROJECT DIRECTOR 
SITE MANAGER  

HSE MANAGER 

HSE 

SUPERVISOR 

HSE 

SUPERVISOR 

HSE 

SUPERVISOR 

COMMITTEE MEMBER 

CHAIRMAN 
COMMITTEE 

PROJECT DIRECTOR / 
SITE MANAGER 

ADVISOR 

OWNER 

SECRETARY 

HSE MANAGER 

SUBCONTRACTOR 
SITE MANAGER 

SUBCONTRACTOR 
HSE MANAGER / 
COORDINATOR 
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Coordinator of SubContractors. The responsibility of each position in the organization as 

below: 

1) Project Director 

Project Director be a chairman of safety committee due to as top leadership in the 

safety committee.  

 

2) Site Manager  

Site Manager has overall responsibility for implementation of HSE Plan. Site 

Manager leads all activities and responsible for implementing and ensuring 

Contractor’s HSE policy and program at site. 

 

Site Manager delegates his authority concerning HSE control to his subordinate 

staff to introduce contractor’s philosophy and execution manner into daily activities. 

The Site Manager should be ultimately responsible for implementation of HSE Plan 

and display positive leadership in safety and health control. 

 

a. Site Manager should :Be responsible for concerning safety to all personnel 

in the project work place.  

b. Give direction while occur emergency situation. 

c. Promote full support of HSE program by enthusiastically advocating the 

program. 

d. Establish strategy to achieve HSE objective and target. 

e. Establish and direct accident investigation team while occur the accident 

and report to owner. 

f. Establish or encourage implementing disciplinary action necessary to 

develop an efficient, functioning HSE program. 

 

3) HSE Manager 

The HSE Manager is responsible for overall coordination of HSE program and 

supports implementation of HSE procedures. HSE Manager will assist Site 

Manager related with HSE matters and direct HSE Officer and all Supervisors to 

promote HSE programs and ensure HSE requirement fulfillment.  

 

The HSE Manager should : 

 Assist Project Management in providing risk assessment related with HSE 

aspects. 

 Report to the Site Manager directly. 
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 Assist Site Manager and Superintendent in the implementation of all HSE 

Programs. 

 Set up or establish applicable HSE standards or procedures and HSE 

programs. 

 Prepare safe working procedures and introduce them into site execution. 

 Inspect the site and advise necessary corrective actions and mitigation plan. 

Prepare inspection reports for Site Manager and staff for their review and 

action.  

 Conduct investigation of accidents, as necessary, and forward the reports to 

Site Manager. 

 Coordinate with owner and SubContractors for HSE committee operation 

and support its meetings. 

 Plan and lead activities/events in site HSE control. 

 Prepare weekly report with stating all accident and incident that occur during 

that week. 

 Prepare monthly report and accident status to Site Manager.  

 

4) HSE Officer / Supervisor 

HSE Officer / Supervisor assist HSE Manager to ensure that liaison and 

coordination are maintained between Owner, Contractor, and Sub-Contractors. 

HSE Officer / Supervisor responsibilities are: 

a. Assist and advise HSE Manager to develop HSE Management system, HSE 

Procedure and HSE programs.  

b. Ensure that hazard identification is implemented by using JSA (Job Safety 

Analysis) 

c. Inspect the construction area frequently to examine appropriate corrective 

actions and prepare reports to HSE Manager. 

d. Direct Subcontractor’s safetyman to ensure implementation of HSE 

requirement. 

e. Participate in the accident investigation team and submit report to HSE 

Manager and completed with corrective action and mitigation plan to 

prevent reoccur similar accident or incident. 

f. Establish related work procedure. 

g. Update HSE statistic report data. 

h. Assist HSE Manager establish training program.  

i. Attend HSE Committee meeting. 
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5) Sub-Contractors/ Suppliers/ Vendors/ Visitors  

a. Comply with related Working Procedures (WP)/ Work Instructions (WI) 

which, related to their activities. 

b. Provide all necessary equipment, personal protective equipment (PPE) and 

proper attire to their workers. 

c. Provide adequate HSE training required by Contractor to their workers. 

d. Report all accidents/ incidents immediately direct to Contractor’s HSE 

Department. 

e. Participate to any accidents/ incidents investigation in their area. 

f. Maintain good housekeeping and physical arrangements. 

g. Ensure all tools, equipment uses are free from defects. 

h. Attend all HSE training and meeting requested by Contractor. 

 

 

7. ELEMENTS OF HSE MANAGEMENT SYSTEM 

Contractor will establish HSE Policy as a part of HSE Management System which will be 

implemented in this project. HSE policy shows about commitment of Contractor related 

with HSE matter. 

 

All of the people in this project have responsibility to implement HSE Policy in their each 

activity. Contractor is committed complying HSE requirement and all government 

regulation related with HSE in every activity.  

 

The elements of HSE Management System of Contractor that will be implemented in this 

project are: 

 

7.1. HSE Policy, Objective, and Commitment 

Top Management of Contractor project team will establish HSE Policy to ensure 

commitment of all people who engage with this project about HSE matter and doing 

continual improvement. 

 

Contractor’s Management will establish HSE program to improve all people’s HSE 

culture. This program will be adapted with current situation to ensure the effectiveness 

of this program. 
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7.1.1. HSE Policy 

Contractor’s policy consists of the following principles: 

 Every employee has responsibility about HSE performance during the 

Project execution. 

 Management has responsibility to develop all worker’s competency 

about HSE through HSE training.  

 Maintain industrial hygiene to ensure that every employee avoid from 

occupational disease.  

 Management provide proper PPE according to the job risk that is 

executed by worker. 

 Management has responsibility to communicate HSE to all workers for 

creating HSE culture during project execution. 

 Keep environmental sustainability by minimalize waste which is 

produced from job activity. 

 Obey all local and international regulation in every job acitivity.  

 

This policy will provide assurance that the applicable legislation, 

approved codes of practice and owner’s requirements will be complied. 

 

7.1.2. Objectives 

Health and safety objectives are all the participants of the Project should 

subscribe and strive to achieve Zero Accident, with: 

 No Fatalities. 

 Zero Lost Time Incidents (injuries and work-related illnesses). 

 Minimum medical treatments and First Aids cases. 

 Continuing reduction of incidents which could lead to any of the 

above. 

  Minor spills or environmental releases / impacts under the 

Contractor’s control.  

 All wastes disposed with adequate compliance to the related 

laws of Indonesia. 

 

 

 

7.1.3. Commitment 

Contractor is all committed to: 
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 Pursue the goal of no harm to people; 

 Protect the environment; 

 Manage HSE matters as any other critical business activity; 

 Promote a culture in which all employees of subcontractor share 

this commitment 

 

7.2. Planning 

The plan for HSE Policy will include as follow: 

a. Hazard identification related with site condition, environment, tools and 

equipment, vehicle, etc. 

b. Health condition of the worker 

c. Compliance of HSE regulation and government regulation 

d. Commitment from management 

 

7.3. Implementation 

To achieve the objective of HSE Policy in this project, this HSE Plan will include as 

follows: 

a. Management should ensure that all people who are in the project area 

obedience to follow HSE regulation. 

b. Ensure that all workers who will join with this project are competence with 

accordance to their job. 

c. HSE management system and all hazards should be communicated to all 

workers related with this project, and keep the documentation. 

d. Ensure that all of HSE activities are recorded and keep the documentation. 

e. Organization should identify the activities that are associated with identified 

hazards wherein risk control is necessary. 

f. Organization should prepare, implemented and maintain emergency response 

procedure to prevent or reduce consequences from the emergency situation. 

 

7.4. Measurement and Evaluation  

Program and procedure should be prepared, implemented, and maintained to monitor 

and measure HSE Performance periodically. Management should measure the 

effectiveness of program, mitigation plan to prevent accident, incident, illness, and 

environment pollution. 

 

Evaluation purpose is to ensure that HSE Requirement is applied properly in each 
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activity. Contractor will conduct evaluation of HSE performance of SubContractor every 

once a year. This activity is to check compliance the implementation of HSE Procedure 

in each work execution.    

 

Assessment of HSE performance for construction site is done once a year. The sites 

which have been recorded outstanding performance will receive recommendations from 

the top management of the HSE committee as a motivation towards better HSE 

performance. 

 

7.5. Improvement 

The organization will regularly review and improve continually this HSE Management 

system, to improve the HSE performance. This will include: 

a. Review of HSE objectives, target,  

b. Evaluation of the effectiveness of HSE Management system. 

 

 

8. HSE AWARENESS 

8.1. HSE Communication 

Safety Committee goal is that Contractor start from top management up to bottom level 

implement HSE Management system include Sub-Contractors. The agenda of safety 

committee is to discuss health, safety and environmental issues, accidents, unsafe 

condition and unsafe act, personal protective equipment, the physical conditions of 

working area, and monitoring the implementation of HSE Management System of this 

Project. 

 

In order to realize the safety targets, Project Director should establish HSE 

Committee comprising of contractor and subcontractors’ site management. They 

should join for the site HSE control with a common understanding of contractor’s 

HSE program. 

 

Owner’s participation in the committee at an advisory level is appreciated so their 

requirements are commonly understood. It will also enable all participants closely 

recognize their restrictions and site conditions. The committee is led by contractor’s 

Project Director.  

 

 

The members consist of: 
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Chairman : Contractor’s Project Director 

Advisor    : Owner Representative 

Secretary : Contractor’s HSE Manager   

Members   : Subcontractor’s Site Manager and Subcontractor’s HSE Manager / 

Coordinator 

 

8.2. HSE Meeting 

a. Daily 

1) Tool Box Meeting 

Tool box meeting is conducted every day by Supervisors or Foreman with 

their members before start to work. Job sequences, accident prevention plan 

and safe work methods will be explained to all workers in this meeting. 

 

b. Weekly 

1) Weekly Coordination Meeting 

Weekly coordination meeting is conducted by Contractor’s HSE Manager with 

Subcontractor’s HSE Manager or Coordinator. The agenda on the meeting 

will review of HSE program and its improvement, HSE finding follow up action, 

safe work practice. This meeting will be held once a week. 

 

c. Monthly 

1) Monthly Safety Talk  

Monthly Safety Talk is conducted by Site Management to all employees 

includes Sub-Contractor and their employees and will be held once a month. 

 

2) Safety Committee Meeting 

Safety Committee Meeting is conducted by safety committee members and 

others who are in charge in the project.  The agenda of this meeting is to 

discuss health, safety and environmental issues, accidents, unsafe condition 

and unsafe act, personal protective equipment, the physical conditions of 

worksite area, and monitoring the implementation of HSE Management 

System of this Project. 

 

 

 

 

d. Conditional 
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1) Pre-Job Safety Meeting 

Pre-job safety meeting is a special meeting for high risk construction activities 

such as: heavy lifting, high elevation work, confined space work, etc. This 

meeting will be conducted by Contractor representative to discuss safety 

aspects of the high risk construction activities if necessary. 

 

8.3. HSE Induction 

Safety Induction is conducted to all new employees or visitors who join to the project site 

at the first time and the attendance shall fill up the statement letter form after safety 

induction. The statement letter is a commitment for following the HSE rules and 

procedure during execution of work in this project.  

 

Induction program will include, but not limited to Personnel Identification, Basic HSE 

Rules, and PPE (hard hat, protective footwear, etc), fire prevention / protection, 

emergency preparedness & response, traffic safety rule, first aid / medical service. 

 

8.4. Alcohol and Drugs 

The consumption of narcotic and alcohol during working hours or within such time 

previous that a person would still be considered intoxicates is prohibited.  

 

Any such substance such as alcoholic beverages, illegal drugs, inhalants and 

prescription drugs are not to be consumed during working hours or within such time 

as the person would still be mentally or physically impaired. 

 

Any person found to be intoxicated will be immediately refused to access to the site 

or removed from its normal duties. Persons not admitting the offense of the 

substance abuse but later found not telling the truth by test results will be terminated 

from the employment immediately. 

 

8.5. SubContractor Safety Management System 

Sub-contractors should have commitment about HSE that will be shown during working 

execution this project. During work to this project, SubContractor should follow 

Contractor’s HSE Plan & Procedure. 

 

 

 

8.6. Signage and Barricade 
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In this site there are possibilities to executed work simultaneous. To keep all area in safe 

condition need to protect and communicate the available hazards to other worker. 

Therefore, need to install signages and barricades in each work location. 

 

Site management and supervision will ensure that appropriate and adequate 

quantities of signs and barricades are available and are used, erected and 

maintained as required to keep the safety and health of all personnel.  

 

8.7. HSE Inspection 

HSE Inspection is a way for monitoring HSE performance. It can be used to identify 

hazard and analysis risks which available in site to prevent illness and accident / 

incident occurrence. 

Typical activities are: 

 Decide the patrol/inspection schedule and items to be monitored. 

 Conduct the patrol, inspect site condition and activities. 

 Summarize the results of patrol and discuss necessary measures for 

improvement. 

 

HSE Manager will prepare inspection program to evaluate HSE performance. The 

following are type of HSE Inspection: 

a. Management Joint Inspection 

Inspection by Management to ensure that HSE requirements implemented by 

project team, this program will be conducted every one (1) months: 

 Execution/ working Procedure, 

 Management system, 

 Obidience of Policy, 

 Unsafe action and unsafe condition 

 

b. Daily HSE Inspection 

Daily Inspection to ensure all work comply with HSE standard/ regulation. 

Type of inspection are, but not limited to: 

 Heavy Equipment operation inspection 

 Portable electric hand tool inspection 

 Gas Cutting equipment 

 Excavation inspection 
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 Scaffolding inspection 

 Confined Space inspection 

 etc 

 

c. Weekly HSE Inspection 

The inspection team is HSE Manager among Contractor and Sub-Contractor to 

ensure compliance of HSE requirement of each activity in site. 

This inspection purpose is to follow up HSE finding items from Management 

inspection.  

 

d. Equipment Inspection 

 All Contractor’s and Subcontractor’s heavy equipment is periodically 

inspected by monthly basis.  

 Complete records of all inspections will be maintained by Contractor upon 

request. 

 Heavy equipment and electrical power tool will be inspected visually by 

each operator or worker who will operate it by daily basis before start to 

be used. No written record are required for these daily inspection. 

 

e. Color Code Inspection: 

 Lifting equipment (Crane, Chain block, etc). 

 Lifting Gear (sling, shackle, etc). 

       

f. Pre-mobilization Inspection 

Contractor will ensure that, in the early stage of construction work planning, 

subcontractors survey the necessary for construction equipment and vehicles. 

They should provide a list of equipment need to safely perform the work. 

Need for cranes, hoists, slings, etc., are analyzed considering the load limits 

as per manufacturer's recommendations.  

 

All cranes and lifting equipment should be thoroughly examined by an 

approved qualified person. A report on the result of examination (inspection 

checklist form) should be submitted by Subcontractor to the Contractor before 

equipment is brought into site. All heavy equipment should be completed with 

valid government certificate. 
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Operator for cranes and heavy equipment should have / completed with valid 

license from government to operate that equipment. 

 

Each SubContractor must submit inspection result (recorded by inspection 

checklist form),  valid government certificate of equipment, valid government 

certificate of operator before the equipment is brought to the project. 

 

8.8. Safety Reward and Punishment Program 

8.8.1. Reward 

 Reward to the worker who fulfill the criteria at “National Safety Day”.  

 Give Reward to worker, Supervisor (Contractor and Subcontractor), who 

reported unsafe action & unsafe condition, show and act in good use of PPE 

and follow HSE regulation or show in good HSE Performance. 

 

8.8.2. Violation 

 Indonesia Riau GFPP 275MW IPP Project HSE Department has authority to 

stop the work if there are any non-conformance and unsafe act and 

condition finding, until the corrective action taken by Contractor / Sub-

Contractor.  

 Employee who brings cigarette, weapon, drug and alcohol into project site 

will be terminated directly.  

 Smoking in all of the Project area will be terminated directly. 

 Violator will be identified and depending on the seriousness and frequency 

of offences, one of the following action will be taken: 

 1st warning and fill up statement letter 

 2nd warning and fill up statement letter and re-training 

 3rd warning and worker will be terminated from this project. 

 Employee who gets 3 (three) warning of their violation, will be terminated 

from project site. 

 

 

 

 

9. HSE TRAINING 

As a minimum, project personnel will be trained and qualified in accordance with the 

requirements. Special skills required for a specific job, the workers will be trained about 
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that training material related with their job before worker start to work in site.   

 

Training Plan:  

 Conducted for all employees HSE Matrix Training in the project, safe working 

procedure and practices and any other specific safety topic. 

 

 

10. FIRST AID FACILITY 

All of the project personnel should keep HSE regulation to prevent accident. However, 

there is possibility in occuring unpredictable event. Therefore, Contractor will provide first 

aid kit which is located in the strategic place in working area, office and also will be under 

supervision from first aid officer.  

 

 

11. ENVIRONMENTAL MANAGEMENT 

Project team will have an environmental monitoring program. The purpose of this program 

controls environmental pollution and manages all waste from the construction activities 

such as: register, identification, handling organic waste, non-organic waste,etc. This 

program will be discussed with the client and be in line with the client’s environmental 

management program. 

 

 

12. PROCEDURE 

12.1. Job Safety Analysis (JSA)  

Job Safety Analysis (JSA) will be done for all activities (identify hazards and manage 

risks, critical jobs, routine and non-routine) to provide safe work and environment at 

project site.  

 

Job Safety Analysis will be provided before start the activity to identify hazards and risk 

assessment. This JSA will become attachment of each permit to work and will be 

socialized to all workers at Toolbox Meeting time before start to work. Supervisor shall 

ensure that all workers who involve in that job activity understand about job steps and 

mitigation plan of each available hazard to prevent any accident happen. 

 

Method to control the hazards is using hazard hierarchy control as follows: 

1. Elimination 

2. Substitution 
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3. Engineering 

4. Administration 

5. PPE (Personal Protective Equipment) 

 

12.2. Permit to Work 

Permit to work must be prepared before starting the work and must be available at site 

during the work execution. All of the safety instructions that are mentioned on JSA as 

permit to work attachment must be obeyed by all persons in charge before starting the 

work. Permit to work should be ensured that it still valid. If permit to work validity date 

have expired, the activity should be stopped for a while and the work can be continued 

after permit to work is extended. 

 

12.3. Housekeeping 

Contractor management and supervision will ensure that sites and work are 

maintained to a high standard of housekeeping at all times, including: 

 Securing of clear access 

 Elimination of potential fire causes 

 Maintaining a safe work environment 

 Maintaining a healthy work environment 

 Keep the working location clean from the garbage or waste 

 Eliminate potential hazard to prevent accident by keep the work location 

neat from working tools and materials and keep it in the proper storage 

and material 

 Continually conduct housekeeping in the working area 

 

12.4. Lock Out and Tag Out (LOTO)  

Detailed as part of the Permit to Work system, isolations are intended to prevent 

accidental contact with power equipment, opening valves, released stored energy, or 

energizing of electrical equipment. 

 

 

Isolation is required to keep the equipment and worker in safe condition. The 

isolation tag is to inform that the equipment has been isolated and locked off from 

hazardous sources. Lock or tag will be applied at all point of isolation to indicate the 
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purpose, date and responsible person for the isolation. LOTO only can be taken off 

by authorized person.  

 

12.5. Personal Protective Equipment (PPE) 

Personal protective equipment that follows international standard for all kind activities will 

be provided by each company and distributed to its employees sufficiently and properly. 

Personal Protective Equipment (PPE) that is required to be worn while working in site 

(except in the office area), but are not limited to: 

a. Safety helmet based on ANSI Z89.1-1986 / SNI / AS NZS or equivalent. 

b. Safety shoes  based on ANSI Z41 - 1991 or equivalent  

 

12.6. Electrical Safety 

 All Portable tools, hand tools and other portable electrical equipment, must meet 

standard or safety requirement. For example: They must follow current regulation, 

and their plugs and sockets should comply with the standard industry regulations. 

 Temporary electrical wiring regulation should include temporary grounding. 

 Power source will be equipped with ELCB  

 All of the electrical tools and equipment should be inspected before use it for 

working in the first time. After pass the inspection, that equipment can be used 

for work. The electrical equipment should be inspected periodically by the 

supervisor / operator before it is used. 

 

12.7. Traffic Management Procedure 

Contractor site management and supervision will ensure that all drivers are 

competent and hold a valid license for the class and type of vehicle or equipment 

driven or operated. 

 

Each driver or operator must have completed the Safety Induction training before 

driving or operating vehicles and equipment on site. 

 

Contractor site management and supervision will monitor and strictly enforce the 

following traffic safety rules as follows: 

 Drivers and operators will fully comply with all traffic safety regulations, traffic 

controls and signs. 

 The maximum speed limit on the construction site is 10 km/h.   
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 Drivers or operators who violate the site traffic safety regulations will be given 

disciplinary action.  

 Personnel must not be transported while standing on the back of trucks or trailers. 

 Only the person who have driving license from Indonesia police according to the 

type of vehicle (SIM A / B / B1 / B2) can be driving to inside of project area. 

 Except the authorized operator is prohibited ride on the operating or moving heavy 

equipment. 

 

Each vehicle must be equipped with the required safety equipment in good 

working order, such as sign lamp, good condition of brake, etc. 

 

Contractor site management and supervision should ensure that the 

subcontractors and their employees will comply with the following requirements:  

 All people are prohibited take a rest or sleep inside of vehicle or equipment while 

that vehicle or equipment is not used / parking. 

 Preventive maintenance will be performed on all of heavy equipments on a 

monthly schedule. All safety features will be checked and repaired as necessary to 

ensure proper operation. 

 Operator will perform a pre-use inspection of their assigned heavy equipment at 

the start of each working day. 

 Record of the monthly inspection of heavy equipment should be kept. 

 Flagman should available to direct and clear the area for moving heavy equipment 

and vehicle (trailer, truck,etc).   

 

12.8. Fire Prevention and Protection 

Contractor and SubContractors will plan the prevention and measures for the worst 

possible conditions during construction stage. These plans will include an emergency 

response plan.  

 

Contractor and SubContractors will implement fire prevention by housekeeping, 

training, safety patrol, site inspection by Supervisor, daily work instructions, etc.  

 

Construction site management will also ensure that subcontractors provide an 

adequate quantity of well-maintained extinguisher for their activity (especially in the 

hot work activity location should be provided fire extinguisher), office, equipment and 



Indonesia Riau GFPP 
275MW IPP Project  

HEALTH SAFETY AND 
ENVIRONMENT (HSE) PLAN 

Doc. No : 
 

Rev No. 
 
0 Page 23 of 27 

 

 

vehicles. 

 

Contractor site management will ensure that workers are trained for using fire 

extinguishers, and the basic skills of safe firefighting. 

 

12.9. Working at Height 

Contractor should provide fall protection when execute working at height. Working at 

height is activity at height more than 1.8 meter. Proper access and permanent or 

temporary work platform should be installed fall protection such as handrail and lifeline 

to prevent falling hazard. Worker who are working at height should wear full body 

harness. JSA should be prepared and communicated to the related worker before start 

that activity. 

 

12.10. Scaffolding 

Scaffolding should be erected by personnel who have experience and competency as a 

scaffolder and under supervision by supervisor who have experience and competency 

as scaffolding supervisor.  

 

All of the scaffolding must be inspected and tagged. There are three (3) colors of 

scaffolding tag, as follows: 

 Green : Scaffolding has been completed and passed the inspection, so that 

scaffolding can be used for working 

 Red : Scaffolding still incomplete or in progress and only scaffolder and 

scaffolding supervisor (authorized person to build that scaffolding) 

who can use it or that scaffolding still does not passed the inspection. 

Therefore that scaffolding is prohibited to be used.  

 

12.11. Confined Space 

Confined space is a place which having limit space for entry and exit, mean limited 

ventilation and that is not designed for continual work. Inside of the confined space can 

contains or has potential to contain a hazardous atmosphere such as flammable vapors 

or gases, toxic contaminants or and oxygen deficient atmosphere can accumulate. 

 

 

Examples of confined spaces includes, but are not limited to: underground vaults, tanks, 

storage bins, pit and diked areas, vessels, silos and other similar areas. The followings 

are guidance to work inside of confined space are: 
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a) Permit to work should be prepared 

b) Check gas contains inside of confined space before entering / start to work 

inside of confined space 

c) Check gas contains inside of confined space periodically and record it in gas test 

sheet which is attached in outside of confined space entrance 

d) Install artificial ventilation by blower 

e) Install enough lighting system inside of confined space 

f) Working alone in confined space is prohibited 

g) Should standby at least one person in the outside of confined space work 

location as watchman and become first aider if occur unpredictable event with 

the worker inside 

h) Name of the worker who work in confined space should be record in the sheet of 

confined space entry and out, also put that sheet in outside of confined space 

entrance 

i) The worker inside should be completed with communication equipment to 

communicate with hole watcher periodically 

j) Work in confined space should be executed under qualified person supervision 

k) All of the worker who will work at confined space must be trained about confined 

space 

l) Authorized worker who work in confined space location must wear full body 

harness to make easier evacuation process if occur emergency situation 

m) If work in confined space finish, should be ensured that all of the worker inside 

have been out  

n) Confined space hole or entrance should be closed when finish the confined 

space activity. 

 

12.12. Hazardous Materials 

Hazardous chemicals and materials which are brought into the site should be 

controlled in compliance with MSDS (Material Safety Data Sheet) and the quantity 

always will be recorded on an inventory sheet. Handling procedures will be issued to 

employees who may be exposed during construction work.  

 

MSDS shall be installed in the area where hazardous material is available. Contents 

of the MSDS shall be inform to the person who will handling that material. 

 

12.13. Emergency Response 

Project team will be preparing site emergency response procedure with the following 
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breakdown items: 

a. Organization of emergency response. 

b. Emergency response plan. 

c. Procedure for communication and coordination in the emergency condition. 

d. Evacuation procedure (process and system). 

e. Decided temporary or permanent of muster point. 

f. Coordination with the client/ owner on the emergency response program is 

required.  

 

12.14. Accident / Incident Investigation and Reporting  

All incidents and accidents must be investigated and reported. Accident / incident report 

contain of corrective action and mitigation plan to prevent reoccur similar accident or 

incident refer to the investigation result. 

 

There are some requirements when occur accident and incident as below: 

 When accident or incident occurs, worker should inform to their Supervisor and 

HSE team verbally. 

 Incident / accident report should be reported to Contractor within one (1) hours 

by Subcontractor. 

 Contractor will conduct incident / accident investigation. 

 Contractor will submit incident / accident report to owner including with corrective 

action, and mitigation plan. 

  

 

13. DOCUMENTATION  

Contractor will establish and maintain all information related with HSE Management 

System in paper or electronic form. In order to describe the core elements of the HSE 

Management System and their interaction and also to provide information related to those 

documents. All HSE issues will be documented and the records maintained at the job site.  

 

 

 

 

1) Documentation 

Documents that will be reported are: 

No Document 

Name 

Person In 

Charge 

Schedule Report To 
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1 HSE Weekly 

Report 

HSE Manager/ 

Chief HSE 

Weekly Client and HSE 

Department  

2 HSE Monthly 

Report 

HSE Manager/ 

Chief HSE 

Monthly Client and HSE 

Department  

3 Accident / 

Incident Report 

Site Manager 

and HSE 

Manager/ Chief 

HSE 

1 x 24 

Hours 

Client, HSE 

 

 

HSE Activities that should be documented and recorded: 

No Document Name Record Time 

1 HSE Weekly Report Until Project Finish 

2 HSE Monthly Report Until Project Finish 

3 HSE Induction or Orientation Until Project Finish 

4 Tool Box Meeting Until Project Finish 

5 Safety Committee Meeting Until Project Finish 

6 Equipment Inspection Result Until Project Finish 

7 Management Inspection / Joint Safety Patrol Until Project Finish 

8 Job Safety Analysis Until Project Finish 

9 Work Permit Until Project Finish 

10 Evaluation Report Until Project Finish 

11 Material Safety Data Sheet Until Project Finish 

12 Emergency Response Drill Report Until Project Finish 

13 Incident / Accident Report Until Project Finish 

14 Environmental Monitoring Report Until Project Finish 

 

 

2) Health, Safety and Environmental Performance 

Health, Safety and Environment Performance or HSE statistics will be recorded and 

update periodically, the management will know HSE Performance of Contractor by this 

statistic. The information that apply in HSE statistic board:  

a. Total Safe Man-Hours. 

b. Total Fatality. 

c. Total Lost Time Injury. 

d. Total Medical Treatment. 
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e. Total Man-Power. 

f. Number of Environmental Case.   

g. LTIFR. 

h. TRIR. 

 

The following formula is to be used to calculate the Lost Time Injury Frequency Rate 

(LTIFR) and Total Recordable Injury Rate (TRIR):  

 

Formulation to measure frequents of accident every 200.000 man working hour. 

Formulation LTIFR =    No. of LTI Case  X  200.000 

               Total working hours 

 

Formulation TRIR   =   Total Recordable Case  X  200.000  

                      Total working hours 

 

Recordable Case = Restricted Work Day Case + Medical   Treatment + Lost Time Injury. 

Lost Time Injury = Fatality + Lost Work Day Case  

 

HSE Manager will maintain statistical data in the statistic board HSE summary. A copy of 

this statistical data will be submitted to Owner by monthly basis. 

 

 

 

3) Unsafe Act and Unsafe Condition Report 

To achieve zero accident and no damage to property and environment, all employees of 
contractor and subcontractor in project site should report any unsafe act and unsafe 
condition that available in site to minimize exposure of hazards. 
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PT. PLN (Persero) 

Consortiu·m 
G·RATI CCPP ( Peaker ) 

Extension Pn,ject 450MW 

GRATI CCPP (PEAKER) EXTENSION 
PROJECT 450MW 

Project Health Safety Environment Plan 

KEBIJAKAN K3LL 

Manajemen Konsorsium berkomitmen untuk menerapkan standar yang tinggi pada kinerja 

K3LL dan keamanan melalui pengembangan rencana K3LL dan prosedur yang mencakup 

penilaian, pendidikan, motivasi, partisipasi, implementasi dan tanggungjawab pada Proyek 

Grati CCPP (Peaker) Extension Project 450 MW untuk mencapai target "Zero Accident" 

termasuk nihil kecelakaan, tidak ada penyakit akibat kerja, dan tidak ada pencemaran 

lingkungan. 

Untuk mewujudkan target tersebut maka Manajemen Konsorsium akan menjalankan prinsip 

- prinsip sebagai berikut: 

1. Setiap personil memiliki tanggung jawab terhadap kinerja K3LL selama pelaksanaan 

proyek Grati CCPP (Peaker) Extension Project 450 MW. 

2. Manajemen memiliki tanggung jawab untuk meningkatkan kompetensi seluruh 

pekerja mengenai faktor K3LL melalui pelatihan K3LL. 

3. Menjaga hygiene lingkungan kerja untuk menjamin setiap pekerja terhindar dari 

Penyakit Akibat Kerja. 

4. Manajemen menyediakan Alat Pelindung Diri yang sesuai dengan resiko pekerjaan 

yang dilakukan oleh pekerja. 

5. Manajemen bertanggungjawab untuk mengkomunikasikan K3LL kepada seluruh 

pekerja untuk menciptakan budaya K3LL selama pelaksaan proyek. 

6. Menjaga kelestarian lingkungan dengan meminimalisir limbah yang dihasilkan dari 

aktivitas pekerjaan. 

7. Mematuhi seluruh peraturan baik lokal maupun internasional pada setiap 

pelaksanaan aktivitas pekerjaan. 

Untuk mencapai target tersebut di atas, maka Manajemen Konsorsium dan semua orang 

yang terlibat dalam eksekusi proyek Grati CCPP (Peaker) Extension Project 450 MW harus 

melaksanakan semua pernyataan yang tertuang di dalam kebijakan ini pada setiap aktivitas. 

Kebijakan ini akan di review kembali apabila telah tidak relevan dengan kondisi yang ada. 

Pasuruan, Juni2016 

Project Director 

Grati CCPP (Peaker) Extension 

Project 450 MW Consortium 
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-'=!!:- PT. PLN (Persero) 

Consortium 
GRAT! <:CPP ( Peaker ) 

Extension Project 450MW 

GRATI CCPP (PEAKER) EXTENSION 
PROJECT 450MW 

Project Health Safety Environment Plan 

HSE POLICY 

Consortium Management is committed to implement high standard in HSE performance and 

security through develop HSE plan and procedure that covering assessment, education, 

motivation, participation, implementation and accountability in Grati CCPP (Peaker) 

Extension Project 450 MW to achieve target "Zero Accident" including no accident, no 

illness, and no environment pollution. 

To achieve target, Consortium Management will implement the following principles: 

1. Every employee has responsibility about HSE performance during Grati CCPP 

(Peaker) Extension Project 450 MW execution. 

2. Management has responsibility to develop all worker's competency about HSE 

through HSE training. 

3. Maintain industrial hygiene to ensure that every employee avoid from occupational 

disease. 

4. Management provide proper PPE according to the job risk that is executed by worker. 

5. Management has responsibility to communicate HSE to all workers for creating HSE 

culture during project execution. 

6. Keep environmental sustainability by minimalize waste which is produced from job 

activity. 

7. Obey all local and international regulation in every job acitivity. 

To achieve the above target, Consortium Management and all people who involve in this 

Grati CCPP (Peaker) Extension Project 450 MW execution shall implement all of the 

statement that is mentioned on this policy in every activity. This Policy will be reviewed if 

does not relevant with the current condition. 

Pasuruan, June 2016 

Project Director 

Grati CCPP (Peaker) Extension 

Project 450 MW Consortium 
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Appendix 2 – JOB SAFETY ANALYSIS FORM  
 
 

 

 

JSA (JOB SAFETY ANALYSIS)  

Permit Number : JSA Number    : 

          
Company :   Subcontractor Main Contractor Owner 

Name of Person In Charge / 
Nama PIC 

:   Prepared by, Checked by, Approved by, 

Position / Posisi :   

(Sign) 

Construction Dept HSE Department   

Date / Tanggal :         

Job / Pekerjaan :   
(Sign) (Sign) (Sign) 

      

PPE / APD :   (Name) (Name) (Name) (Name) 

Equipment & Tools / Alat :   (Position) (Position) (Position) (Position) 

          

No. 
Langkah Kerja / Job 

Step  
Bahaya / Hazard 

Konsekuensi / 
Consequence 

Risk assessment 
/Penilaian Resiko Risk Control / Recommendation Remarks 

P C R 

                  

                  

                  

                  

         

 Note : 

- Original file for Field Supervisor and put in site 

- Copy 2 (one copy for Consultant and one copy for Owner) 

       REFERENCE ONLY



 
 

 
 
 
 
 
 
 
 
 

Probability Definition 

Rare probable occur 0 time in 1 year 

Unlikely probable occur 1 time in 1 year 

Occasional probable occur 1 time in 6 months 

Probable probable occur 2 time in 1 month 

Frequence probable occur 1 time in 1 week 

 

Severity 

Negligible No injury, no spill/ environment pollution, financial loss < $ 1000  

Minor Injury need first aid, there is spill or environment pollution with small or low level, financial loss $1001 - $ 10000 

Moderate 
Injury with medical treatment (MTI), kerugian financial $ 10001 - $ 100k, there is spill or environment pollution in 
medium level  

Major 
There is serous injury cause Lost Time Injury (LTI) or permanent disability, there is spill or environmental pollution in 
high level, financial loss $ 101k - $ 1000k 

Catastrophic Causes fatality, financial loss > $ 1001k, there is toxic spill or toxic environmental pollution  

No Consequence 
Probability 

     Rare 
(1) 

Unlikely 
(2) 

Occasional 
(3) 

Probable 
(4) 

Frequence 
(5) 

 

Risk Rate : 

 1 Negligible 1 2 3 4 5 

 

1 - 5 : Low (rendah) 

2 Minor 2 4 6 8 10 
 

6 - 12 : Medium (sedang) 

3 Moderate 3 6 9 12 15 

 

13 - 25 : High (tinggi) 

4 Major 4 8 12 16 20 
     5 Catastrophic 5 10 15 20 25 
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Appendix 3 – KEY PERFORMANCE INDICATOR  
 
 

TARGET OF HSE PERFORMANCE (KPI) 
GRATI CCPP (PEAKER) EXTENTION PROJECT 450 MW 

 
 

No. Item Annual Monthly Percentage Indicator Remark 

1. Target Safe Man hour   
 Safe working hour record 

without lost time injury 
 

 LAGGING INDICATOR 

1. Fatality 0 0  Case Data Record Number of Fatality 

2. TRIR 0.25 0.02  Case Data Record  

3. LTI 1 0  Case Data Record Number of LTI 

4.  MTC 24 2  Case Data Record Number of MTC 

5. FAI 48 4  Case Data Record Number of FAI 

6. Property Damage 24 2  Case Data Record Number of Property Damage 

7. Environment Case 24 2  Case Data Record Number of Environment Case 

 LEADING INDICATOR 

1. HSE Reporting 95% 95%  Report that is submitted  

2.  HSE Meeting 36 3 
 Meeting that is attended by 

HSE 
 

3. HSE Evaluation 1 0 
 Evaluation for HSE 

Performance in site 
 

4. HSE Training 95% 95%  Documented training  

5. Closure Action 90% 90%  Follow up of daily finding  

6. Fit to work 95% 95% 
 

Medical Record 
Comparison between worker 
who work and do not work 
that is caused by sick 
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1 INTRODUCTION 

1.1 Project Overview 

PT. MEDCO POWER INDONESIA has planned project to build the onshore gas pipeline 

development from Perawang to Pekanbaru. 

The onshore gas pipeline project development consists of: 

1. Connecting to future existing at TGI - SV1401 KP 457 

2. Pipeline installation from Perawang to Pekanbaru include Pig Launcher, Pig Receiver and 4 

Sectional valve. 

 

1.2 Scope 

The procedure is designed to provide a sound basis for communication, execution and 

participation of all personnel on the implementation of the Health and Safety of personnel, 

Environmental protection and prevention on COMPANY and CONTRACTOR’s asset loss by 

planning, implementing, checking and acting on all activities in accordance with HSE standards 

applicable to all phases of the PROJECT. 

 

1.3 Definition 

Throughout this document all HSE related documents, the following terms and definitions shall 

applied: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.4 Code, Standard and Reference  

Occupational Safety, Health and Environmental Codes, Standards and Reference: 

• Law / UU No. 1. 1970 regarding the safety 

COMPANY : MEDCO ENERGY POWER 

PROJECT : EPC for Pipeline Riau GFPP IPP 250 MW Project   
                                                                                         

CONTRACTOR : PT. CITRA PANJI MANUNGGAL (CPM)  
 

SUB-
CONTRACTOR 

: The party(s) that carry(s) out all or part Equipments, 
technical documents/drawings and services to 
perform the duties specified by the Project.  
 

SHALL : Indicates a mandatory requirement 

SHOULD : Indicates a strong recommendation to comply with 
the requirements of this document. 

VENDOR : The party(s) providing specific materials or services 
required for the construction of the facility 
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• Regulation of Minister of Mines and Energy Number 06.P/0746/M.PE/1991 regarding 

safety inspection on installation, equipment and technique  utilized in oil and gas mining 

and geothermal resources exploitation 

• Goverment Regulation of Republic of Indonesia No. 50 Year 2012 regarding health and 

safety management system 

• Decree of Minister of Mines and Energy Number 300K/38/MPE/1997 Dated 28 April 1997 

regarding work safety for oil and gas pipeline  

• Decree of State Minister of Environment No 21, Year 2008 regarding Standard Quality of 

Non-moving Emission (As guidelines for standard quality of emission) 

• Decree of State Minister of Environmental Number No. 48 Year 1995, Emission Standards 

of Noise Level 

• Act of The Republic of Indonesia No. 23/1997 concerning the Management of the Living 

Environmental. 

• Government Regulation of Republic of Indonesia Number 18 of 1999 regarding 

management of toxic and hazardous waste. 

• Government Regulation of Republic of Indonesia Number 4 of 2001 regarding damaging 

control and/or Environmental pollution fire forest and/or land. 

• Government Regulation of Republic of Indonesia Number 74 of 2001 regarding hazardous 

material management. 

• Regulation of Minister of Mines and Energy Number 103.K/088/M.PE/1994 regarding 

supervision of implementation of Environmental Management Plan & Environmental 

Monitoring Plan (RKL-RPL). 

• Decree of Minister of Agriculture Number 421/Kpta/UMB/1970 regarding protection of 

wild life animal 

• Decree of Minister of Agriculture Number 54/Kpta/UM2/1972 regarding protection of wild 

trees in conservation area 

• Decree of State Minister of Environmental Number 35/MENLH/10/1993 regarding the 

standard of gas emision of vehicle exhaust 

• Decree of State Minister of Environmental Number 13/MENLH/3/1995 regarding the 

standard of gas emision for fixed sources 

• Decree of State Minister of Environmental Number KEP-42/MENLH/10/1996 regarding 

determining of water quality status guidline 

• Government regulation No. 27/1999 regarding Environmental Impact Assesment / EIA/ 

AMDAL 

• Government Regulation No. 41, year 1999 regarding Control of Air Pollution (As guidelines 

in controlling air pollution) 

• Decree of State Minister of Environment No. 51, Year 1995 regarding Standard Quality of 

Waste Water (As guidelines for standard quality of waste water) 

• PLN Standards (SPLN 46-1 and SPLN 46-2) 

• Local Regulation of Riau Province No. 7, year 2000 regarding Retribution License of Liquid 

Waste Management 

• Local Regulation of Riau Province No. 8,year 2014 regarding Environmental Protection and 

Law Enforcement in Riau Province 
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• Local Regulation of Riau Province No. 6, year 2006 regarding  Ground and Surface Water 

Management 

• Local Regulation of Riau Province no. 6, year 2012 regarding Company Social Responsibility 

in Riau Province 

• U.S Department of Labor, Occupational Safety and Health Administration (OHSA) 

• ANSI SI-13 Methods for the Measurement of Sound Pressure Levels and appropriate 

standards approved by the COMPANY. 

• ILO-OSH 2001: guidelines on occupational safety and health management system 

• ISO 9001 Series – Quality Management System 

• OSHAS 18001: 2007 Occupational Health and Safety Management System (OHSMS) 

• ISO 14001 : Environmental Mangement System (EMS). 

• National Fire Protection Association (NFPA) codes 

• IEEE 80 Code – Safety in AC Substation Grounding 

• ISA S71.04 Code – Environmental Conditions 

• NFPA 17 Code – Dry Chemical Extinguishing System 

• NFPA 30 Code – Flammable and Combustible Liquid Code 

• NFPA 72 Code – National Fire Alarm and Signaling Code 

• Other updated relevant codes, standards, and references on occupational safety and health 

of Law and regulation of Health, Safety and Environmental of Indonesian Republic 

 

2 HEALTH, SAFETY, AND ENVIRONMENTAL MANAGEMENT SYSTEM 

2.1 Top Management Commitment 

Project Manager and his line manager (PMT) will have a direct involvement in the 

implementation of the HSE policy and shall be required to demonstrate their commitment of 

this plan to all workforces as a function of their daily responsibilities. 

 

The Project Management Team shall: 

• Provide adequate resources for HSE; 

• Participate in the safety audit program and hazard identification, assessment and controlling 

systems; 

• Visit all work areas and be fully committed with this plan; 

• Deal appropriately and immediately with any non-compliance with this plan 

• Participate in accident investigation and review of accident reports and determination and 

implementation of  remedial action; 

• Ensure all sub contractor and suppliers are aware of and comply with this HSE Plan  and its 

objectives; and 

• Encouraging all workforces to participate into all HSE Programs. 

• Monitor the HSE performance of all section of their area of control. 

 

2.2 Policy 

2.2.1 HSE Policy 

CONTRACTOR is committing to the following: 
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1. To observe and conform to all Laws and Regulations relevant and related to 

Occupational Health, Safety and Environmental Standars applicable to Project 

requirements. 

2. To provide professional resources and facilities for the proper conduct, monitor 

and evaluate pertaining to Occupational Health Safety and Environment Policy, 

Objective and Target. 

3. To establish and maintain awareness and practice of Occupational Health Safety 

and Environmental amongst all members of the company as well as related 

subcontractors, vendors and suppliers to prevent work accident, its consequences 

illness and environmental pollution prevention. 

4. To establish good relations with communities around the project area, besides 

promoting health, safety and environment awareness and protection. 

5. To carry out programs of HSE Inspections and Audit at Project. 

6. To strive for continuous improvement by dialogue and information exchange 

amongst management and employees, rewarding good performances and 

practices and also enforce disclipinary measures for violation of HSE regulations. 

 

2.2.2 Drug and Alcohol Policy 

CONTRACTOR is committing to the following: 

1. Nobody is permitted to enter working place if under influence of alcohol and drugs 

or both. 

2. The possession, distribution or sale of drugs, alcohol or illegal substances, is strictly 

prohibited. 

3. Employee may be required to undergo an alcohol and drug test where there is 

good reason to suspect alcohol or drug abuse. 

4. As part of pre-employement medical screening, employees may be tested for drug 

or alcohol abuse. Anyone failing the test will not be eligible for employement. 

5. Employees involved in incidents at the work place that give rise to reasonable 

suspicion of drug, alcohol or other substance abuse will be formally requested by 

their line management to undergo a drug or alcohol test. 

 

2.2.3 3R Policy 

CONTRACTOR is committing to the following: 

1. Reduce 

 Reducing the amount of waste by increasing the efficiency of resource use and 

extending the useful life of produce 

2. Re-use 

 Using the “Recycable Resources” from used items again, as products or parts, after 

giving them proper treatment.  

 “Recycable Resources” are the useful parts of components of waste, used 

products and by products. 

3. Recycle 

 Using the Recycable Resources” as the raw materials to make new products. 
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2.3 HSE Objective 

HSE  Objective for this PROJECT: 

• No recordable accident  

• No work related illness 

• No environment damage caused by the project activities  

 

Line management team shall support and encourage of HSE performance, all staff levels, 

workforce, vendor and subcontractor shall participate in achievement of this HSE goal. 

 

2.4 HSE Planning/Program  

Program in this HSE Plan are Implemented as follow: (see attachment 1) 

1) Top management establish POLICIES and committed to  socialized it to  all workforce, sub 

contractor and supplier/vendor. They shall know and understood it. 

2) Line Management and workforce are responsible for implementation of Health, Safety and 

Environmental work practices, they shall understand and applied to their daily activities. 

3) Carry hazard identification and risk assessment and determining control prior to work. 

4) Conduct induction to all workforce and visitor to inform about hazard and risk in this 

PROJECT. 

5) Inspection and audit to check that the HSE are performed in according to this HSE Plan. 

6) Appropriate and effective training to workforce who their knowledge are assessed did not 

meet with the requirement/standard. 

7) Communication through all levels of the organization. 

8) Involving workforce to participate in HSE Observation and Intervention program. 

9) Promote Policy “Reduce, Re-use, Recycle”. 

10) Promote “Environment Protection” 

11) Evaluation of sub-contractor who work for the project to comply with this HSE Plan 

12) Establishment of Project Safety Committee, Emergency Response Plan and Emergency 

Response Team on every activities. 

13) Reporting and recording of all accident, incidents and near miss with thorough investigation 

and follow up action to prevent reocurrence. 

 

2.5 Organization Chart 

Project HSE team/department (see attachment 2) is equal/the same level with other 

department within the project (construction dept, purchasing dept etc). 

 

2.6 Role and Responsibility 

Line management, from the project manager through every level of supervisor, is responsible 

and accountable for health, safety and environment 

 management system, progress and performance. They shall work as a team to achieve HSE 

objectives. 
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Specific responsibilities of individuals are detailed below: 

 

2.6.1 Project Manager 

Responsible for: 

• Implementation of this HSE Plan to all employees, workforce, sub contractor and 

supplier/vendors. 

• Provision of adequate resources to all site activities and department within the 

project. 

• Control of HSE performance of all sections associated with their activities in the 

project 

• Ensuring that all accident and incidents are reported and investigated to prevent re-

occurrence 

• Nomination of sub-contractor/suppliers and vendors before they are working for the 

project 

• Ensuring subcontractors, suppliers/vendor has been informed the requirements for 

compliance with this HSE Plan, and they shall obey and comply with this HSE Plan 

• Continuous monitoring of HSE performance  

• Review the project HSE program and performance with the HSE Manager 

• Regularly inspect the site activities, workplaces with HSE personnel 

• Review accident/incident statistics and any relevant HSE reports and implements 

recommendations 

• Review training implementation records and requirements 

 

2.6.2 HSE Manager 

Responsible for: 

• Establish HSE Plan  

• Ensuring the implementation of HSE Plan and Procedures  

• Ensuring the implementation of  HSE training 

• Ensuring the periodic drill of project emergency response plan conducted 

• Conduct HSE Audit 

• Ensuring the implementation of periodic HSE inspection schedule 

• Give Advise on investigation of any incident occured during project course and 

ensuring lesson learned  implemented 

• Ensuring accident/incident reports issuance and provision of recommendations for 

remedial action 

• Generating weekly and monthly project HSE Reports 

• Provision of HSE Plan advice and recommendations to Project Management Team 

CONTRACTOR (PMT) 

• Active in monthly safety meetings with client  

• To review the HSE performance activities 

 

2.6.3 Construction Manager 

Responsible for: 

• HSE performance in this PROJECT 
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• Compliance of this HSE Plan and standard to all workforce, sub contractor,   

suppliers/vendor to achieve project HSE objectives 

• Provision and maintenance of safety system of works 

• Chairs monthly meeting of the  project safety committee 

• Established accident investigation team when there is an accident   

• Review the safety progress with HSE coordinator 

• Inspect periodically all workplace 

• Review accident/incident reports and HSE performance reports, and the   

implementation of   recommendations 

• Evaluate sub contractors, suppliers/vendor of their  HSE performance 

• Promote HSE at toolbox meetings and safety meetings 

• Review environmental protection performance 

 

2.6.4 Project HSE Coordinator 

Responsible for: 

• Implementation of this HSE Plan 

• Implementation of all HSE procedures 

• Review of HIRADC before it is issued  

• Developing and implementing all safety training needed for workforce 

• Performed periodic drill of project emergency response team as it was   programmed 

on the emergency response plan 

• Developing and implementing HSE inspection and audit as it was scheduled 

• As a secretary of project safety committee 

• Prepare of accident/incident report and investigation report, provision of    

recommendations for remedial act 

• Prepared weekly and monthly project HSE reports 

• To coordinate and control of HSE activities within the project site 

• Conduct HSE Inspection for tools, equipments, work area, and PPE 

• Active participate in monthly safety committee meetings as secretary of committee 

• Review daily report  and take necessary action of HSE performance from his sub-

ordinate 

• Ensure that all workforce performing their activities are comply with this HSE Plan 

• Participate in project weekly and monthly meeting at site 

• Take the initiative in tool box and safety talks before any job are performed 

 

2.6.5 Environmental Officer 

Responsible for: 

• Supervise the environment management system 

• Perform periodic environment monitoring (water, air, ground condition etc) of the 

project site area where the activities are performed, within threshold and make a 

report if it is above the threshold 

• Member of Emergency Response team especially for Environmental accident/issue 

• Conduct an investigation of environmental incident, make a report of the incident 

• Prepare environment monthly report  
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• Conduct a periodic inspection of environmental issues 

• Assess  all environment aspect which lead to environment impact, warning sign shall 

be posted 

• Perform waste management system to all project site activities, all dangerous 

substance shall be managed in accordance with its MSDS 

 

2.6.6 Safety Officer 

Responsible for: 

• Coordinating the HSE activity on the area they are assigned 

• Ensure that the works are performed in according HSE Plan, the procedures and 

HIRADC 

• Ensure that appropriate PPE are used by the workers performing the works 

• Ensure that HIRADC are informed to workforce before any activity are performed 

• Enforcement of all safety and health rules and regulations 

• Enforce of statutory regulations 

• To stop the job/activities if it is considered dangerous to be performed 

• Ensure that sub contractor, suppliers/vendor on performing their job is comply with 

HSE Plan  

• Assist investigations of accidents and incidents in their area of control 

• Conduct toolbox and safety talk/meeting 

• Supervision of work place and workforce activities of their HSE performance (no 

unsafe act, unsafe condition, hygiene of the workplace,  usage of PPE, safety of the 

work place etc)  

• Participate in HSE monthly and weekly meetings 

• Conduct tool box meetings and safety talk 

• Conduct HSE inspections on site area of responsibilities 

 

2.6.7 Work permit Officer 

Responsible for 

• Close communication with construction team to know  job area which should be 

provided  work permit and its certificate few week in advance 

• To compile the procedures and JSA of each job sites going to be executed for work 

permit request 

• To arrange (to fill the work permit form, request to do the work and its certificate) all 

work permit before the job is started at least one day before the jobs are started 

• To register the work permit and its certificate going to be issued on a work permit 

book   

• To submit the work permit request, work procedure and JSA to the authority to be 

reviewed and approved during work permit meeting 

• To distribute the approved work permits and JSA to safety inspectors who 

responsible to the area where the work permit is intended 

• Ensure that the job are performed in according particular procedure and JSA 

• Ensure that safety rules/standard are conducted before any activity is performed 
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• To arrange daily meeting with construction team to prepare work permit and its 

certificate, work procedure and JSA to be submitted to the client authority during 

work permit meeting 

• To collect and files the work permits, its procedures and its certificate after the job 

completed and to closed out work permit 

 

2.6.8 Health Officer 

Responsible: 

• To prepare health facility needed for project team on project office and all job sites 

• Responsible person of any accident which occur in the project office and job site 

• To train first aider among the workers (1 first aider for every 50 person), to provide 

them with first aid kit (all first aider should know how to use the  drug and health 

care in the first aid kit) 

• To register and file all workforce health care, to file the MCU records of  all staff 

employee 

• To provide health care to all work force of CONTRACTOR’S project team, to send 

them to nearest clinic/hospital all victim when there is an accident 

• To build close contact with nearest clinic/hospital to evacuate  victim when there is 

an accident 

• To distribute first aid kit to first aider 

• Hygiene inspection of the project facilities, sanitary, mess and galley 

• To participate in drill as mention on Emergency Response Plan 

 

2.6.9 Inspector 

Responsible for: 

• Ensure that work permit on his area of activity is issued 

• Ensure that the activities are performed in accordance with this HSE Plan 

• Ensure that the work are performed in according with particular procedures and 

HIRADC 

• Ensure that appropriate PPE are used by all workers performing the works 

• Ensure that all safety rules/standard are conducted before any activity is performed 

• Enforcement of statutory and local regulations 

• Compliance of sub contractor, suppliers/vendors to this HSE Plan; and 

• Assist investigations of all accidents and incidents in their area of control. 

• As first aider of any accident that occur on site 

• To supervise only particular job/activities on his/her area of responsibility 

• To stop the job/activities if it is considered dangerous to be performed 

• Record all incident/issue take place on his area of responsibilities 

• Participate in HSE weekly and monthly meetings 

• Conduct tool box meetings and safety talk before new work is performed 

• Assist in the site HSE inspections and audit 

 

2.6.10 Employee/ Worker Responsibilities 

All employees shall ensure that they are fully understand, implement and conform to 

this HSE Plan and rules/standard as stated within their contracts, and undertake their 
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activities in accordance with this HSE Plan, Procedure and Work Instruction address to 

them. 

 

All employees are responsible for undertaking their activities in strict rules. They shall 

participate in Observation and Intervention program, by identifying any unsafe 

situation/condition in their work area, not performing unsafe act, report to their 

supervisors if encounter any hazard that can lead to incident/accident. They shall active 

in participating the achievement HSE objectives and improve a safe working 

Environment. 

 

2.6.11 Sub Contractor Responsibilities 

All subcontractor, suppliers/vendor shall ensure that they are fully understand, 

implement and conform to this HSE Plan rules as stated within their contracts, and 

undertake their activities in accordance with this HSE Plan. 

 

2.7 Human Resources 

Recruitment and selection of staff and workforce refer to manpower plan, shall consider the 

competencies required in the work position. For unskilled labour, HR will consider to recruit 

from local community. For skilled labour if HR can not find from local community, HR will find 

from outside Riau.   

 

HR Departement shall: 

• Preparing job description of each position in the PROJECT 

• Identifying their competence (education, skill, training and experience) suitable with their 

position and responsibility 

• Ensure the provision of medical checkup (MCU) by hospital to all personnel  

• Conducting interviews prior recruitment 

• Register BPJS to all employees hired in this PROJECT 

 

After recruitment, HR will informed HSE department to give induction to the employees. 

Employees will received mandatory PPE from HSE department. Induction sticker will be 

mounted on the hard hat of the employee after they received and passed the Induction training. 

 

Employees that never worked before must be accompanied and monitored by the grup leader in 

their work team. 

 

2.8 Training & Competence  

HSE and HR department shall conduct or require employees and/or subcontractors to undertake 

a general awareness and orientation training course for all persons performing tasks on the site. 

Such persons shall be required to complete the training before they start any work activities 

related to the training. The HSE Coordinator and HR Personnel will arrange a plan and 

implementation of various HSE training sessions specific to the job requirements specified by 

COMPANY consist of the following: 

• HSE Induction to describe of: 
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- Company policies 

- The project activities 

- General rules 

- General responsibilities of employees and supervisors 

- Safety system 

- High-risk work (lock out/tag out; confined space, hot work, cranes & lifting, excavation, 

working at height, etc) 

- House keeping 

- Hand and power tools 

- Machine guarding 

- Material handling 

- Health hazards 

- Transportation 

- Communication 

- Medical programs 

- Fire prevention 

- General recommendations 

- Personal Protective Equipment 

- Right to say “No” 

• First Aid 

• Fire Fighting 

• Emergency Response Drill 

• Permit to work system (PTW) 

• Working at Height  

• Hazard Identification and Risk Assessment and Determination Control and Job safety Analysis 

(JSA) and  (HIRADC) 

• MSDS for warehouse and purchasing  personnel 

• Hazardous Material and Hazardous Waste Handling 

• Defensive driving 

• Confine Space 

• Tool box meetings,  safety talk / campaigns and/or current HSE topics 

 

Training will be carried on to employees and or subcontractors based on the following: 

a. Employees performing tasks that have the potential to cause a significant environmental 

impact shall train the relevant individuals, using training materials provided by the 

CONTRACTOR, and retain the training records on-site and available  

b. Employees performing tasks that have the potential to cause a significant safety impact shall 

train the relevant individuals, using training materials provided by the CONTRACTOR, and 

retain the training records on-site and available  

 

(See HSE Training Program on Attachment 3) 
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2.9 Communication  

Effective communication is essential for the development of a safety performance throughout 

the project team. Open communication between the workforce and the project management 

team on HSE matters is needed. 
 

This will be achieved through the socialization of the HSE policy, HSEP, periodic HSE briefing and 

safety campaigns to all workforce.  

 

2.9.1 Project Safety Committee Meetings 

Project Safety Committee will be established at the Project office, they will conduct HSE 

meeting periodically, it shall be chaired by Project Manager or Construction Manager. 

 

In case there is an accident/incident happen in the project area, Project Safety 

Committee via secretary  shall invite all project safety committee’s team to hold a 

meeting. These meetings shall involve personnel from management, workers and sub 

contractor representative. 

 

In this meeting project safety committee shall establish a team for the accident/incident 

investigation, this team shall be chaired by HSE Coordinator. 

 

Result of the investigation shall be circulated / posted to notice boards and copied to 

COMPANY, HSE Manager in Head Office Jakarta. 

 

2.9.2 Site HSE Meetings  

HSE Meeting will be conduct weekly. These meetings shall involve construction 

manager, supervisors, foreman, sub contractor/suppliers and HSE personal. 

 

Meeting will encourage discussion from all personnel on safety issues affecting their 

work group, the result of discussion shall be minutes and followed up. 

 

Minutes of meeting will be circulated to relevant attendance and recorded by DCC. 

 

General Safety talk will be held every week. All employee must attend this meeting. 

Supervisor will be alternately give awareness or information about HSE to the audience. 

Topic can be variance, including topic about accident for lesson learn. 

 

Tool box meeting will be done in group prior to begin work in order to review and 

address the ever-changing risks profiles and communicate the changes to 

employees/workforce. Project’s supervisors or foreman shall conduct brief JSA and pre-

work safety briefings for all personnel in their team in the work. During the briefing 

supervisor shall explain the permit-to-work (PTW) document, what requirements shall 

be fulfilled and ensure that everyone understands the hazards that could be 

encountered during the course of work and the safeguards need to be taken against 

them. 
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2.10 Audit & Inspection 

In this project, HSE audits & inspections will be carried on to verify compliance with the 

regulation, standard, HSE Plan and Project procedures. 

 

2.10.1 Inspections Team and Management Walk Through 

HSE Inspection will be done by HSE officer to check the performa of working area, tools, 

rigging and lifting equipment, vehicles, heavy equipment and PPE or safety tools. 

Accomodation such as mess shall be inspect periodically too. 

 

Joint inspection team or walk through with Client will be done every first week of the 

month. HSE Coordinator will be the team leader of management walk through. The 

team will typically consist of personnel from the following: 

• Project management representative; 

• HSE Coordinator; 

• Employee representative; 

• Sub contractor representative; 

• COMPANY representative; and 

• Joint Inspection/Audit schedule shall be done between Project  Management Team 

and COMPANY. 

 

2.10.2 Audits and Inspection Report 

HSE Audit will be held on project site to see HSE project’s compliance to regulation, 

standard, COMPANY’s requirement, HSE Plan and procedures. Audit will be held at least 

once a year. 

 

HSE Manager will develop audit plan, audit team and audit schedule. Audit notification 

to audittee and COMPANY will be relased at least 2 (two) weeks before the 

implementation. COMPANY can participate on this Audit as an observer. 

 

A complete audit nonconformance report will be made by HSE Manager and distributed 

to audittee and COMPANY. Areas of non-conformance will be reviewed by Project 

Management Team to assist in rectifying inconsistent or bellow standard performance 

and areas of non-compliance with regulation, standard, COMPANY’s requirement, HSE 

Plan and procedures. Audittee, in this case head of section or group leader are 

responsible to follow up the non-conformances found during Audit. 

 

Response to non-conformance or findings will be made by auditee that provide detail 

actions to be taken, responsibilities, completion dates and follow up action to be 

performed. The effectiveness of corrective action will be checked by HSE Manager as 

audit leader. 

 

2.11 HSE Performance 

HSE Performance will be reported weekly and monthly. Measurement of HSE performance will 

be made in two areas through: 



 EPC GAS PIPELINE  
FOR RIAU 250 MW GFPP IPP  

PROJECT 

 

 

 

Document Number Title Rev Date Page 

CPM – HSE – HSP - 001 HSE PLAN 0 11-Jan-17 Page 19 of 57 

  

1. Historical data incident and injury numbers and classifcations 

2. HSE activities undertaken each month as contribution to positive HSE Management 

implementation. 

 

2.11.1 HSE Activities (Leading Indicator) 

• Induction 

• Inspection 

• PPE Distribution 

• Training 

• SHES Cards 

• Meeting 

• Reporting 

• Drill 

• Socialization 

 

2.11.2 Injury/Incident Statistics (Lagging Indicator) 

• Fatality 

• LTI 

• Medical Treatment Case 

• First Aid Case 

• Near miss 

• Total Recordable Incident (Rate) TRI (R ) 

• Total Non Recordable Incident Rate (TNRI) (R ) 

• Day Lost 

 

2.11.3 HSE Performance Definitions 

 

LTI Lost Time Injure. Injury with causes loss of at least one 

complete shift /day after the shift/day of injury. 

  

IWLT Injury without lost time, that only needs first aid 

treatment and not causing working time lost after the 

accident occur. 

 

Man-hours All man hours actually worked on site under the 

control or direction of CONTRACTOR 

 

Day Lost Day lost to particular injury are those complete shifts 

or days lost commencing with the shifts and day 

following the shift or day of treatment 

 

FrequencyRate (FR) (No LTA x 106) / ∑Mhr 

 

Severity Rate (No Day Lost x 106) / ∑Mhr 
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TRIR Total Recordable Incident Rate  

TRIR = Recordable Accident x 10

                          Total Man hours 

6
 

 

Recordable Accident Accident that will be recorded i.e. Medical Treatment 

Case (MTC), Restricted Work Case (RWC), Lost Time 

Incident (LTI) and Fatality 

 

Fatality A hazardous & undesired condition which result in a 

big loss or death 

 

Near Miss A hazardous condition which, under slightly different 

circumstances, could have caused an accident or 

incident. 

 

Anomaly Any situation having a potential contribution to an 

accident. 

 

  

2.11.4 HSE Performance Target 

Fatality   =   0 

LTI   =   0 

Recordable Accident  =   0 

ERP Drill   =   Once in 6 months 

Work Related Illness =   0 

Spill case  =   0 

 

2.12 Report & Review 

Report of HSE plan Implementation will be made in daily, weekly and monthly basis. Project 

Manager and HSE Manager will review and evaluate the HSE Plan implementation report. 

 

3 HIRARDC (Hazard Identification Risk Assessment and Risk Determining Control) 

3.1 Hazard Management 

All project personnel at work site shall be encouraged at all times to identify hazards and 

implement immediate corrective actions, as a part of their normal duties. 

 

Any hazard identified, which is outside their ability or cannot be rectified immediately shall be 

made safe with barricades or warning sign and it shall be reported to the Supervisor 

immediately. 

 

Any item brought to the supervisor’s attention, which cannot be immediately rectified, will be 

recorded an follow up action shall be made by the manager. 
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3.2 Hazard Inspection 

The project management team, supervisor and subcontractor responsible on the area shall 

conduct a weekly HSE inspection in each area. The findings will be discussed after inspection in 

the weekly safety meetings, The results of the inspection will be recorded and actions/follow up 

will be check on next weekly meeting then posted for information. 

 

3.3 HIRADC & JSA 

HIRADC will be undertaken before any works are starting (survey work, site clearing, pipe 

stringing,  pipelines welding, NDT, joint coating, trench excavation, pipeline lowering etc). 

 

The objective of the HIRADC is to identify hazards related with the work’s activities and develop 

mitigation plan to reduce the risks to tolerable and manageable level. 

 

The HIRADC will identify the activities, equipment used and responsibilities for the management 

of hazard and risk within each work activity. 

 

The subcontractor/vendors and its supplier will implement the HIRADC during work execution. 

HIRADC is transformed into JSA by means of removal HIRADC columns into 3 columns only 

 

The HIRADC/JSA process are taken from the working procedure which shall be prepared by the 

construction team, typical includes the following step: 

• Identify the task to be examined 

• Break the task into its chronological step-by-step and identify the hazards on each steps 

• Assess the risk if the hazard become reality, Risk = Hazard effect X Probability 

• Develop means of eliminating the hazards by reducing risk to tolerable and manageable 

levels (elimination, substitution, isolation, administration and PPE) 

• Record HIRADC results 

• Incorporate recommendations into JSA, attached it in the permit to work (PTW), bring it in 

the pre-job meeting  

• Provide briefings the JSA on tool box meeting/safety talk to all workers involved in the 

activity, prior to job commencement. 

 

The following activities will be subject to HIRADC (a complete schedule will be developed before 

work execution at each site). 

 

Safety Risk Assessment 

• Site preparation/abrasive cleaning and access road; 

• Transportation /materials handling, land transportation and warehousing; 

• Fabrication of spools and other component of the facilities; 

• Working at height; 

• Working in confined space; 

• Working on or near river or swamp; 

• Storage fuel and chemical; 
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• Pipe welding & cutting; 

• NDT / Radiography Test; 

• Pipe laying/stringing in the jobsite/plant; 

• Excavation of the pit or trench; 

• Pipe lowering into the trench; 

• Back filling and reinstatement of the job site; 

• Road Crossing; 

• Tie-in; 

• Hydrotesting and pre-commissioning; 

• Working at night; and 

 

Health Risk Assessment 

• Abnormal Climate condition; 

• Accommodation quality; 

• Food and water quality; 

• Infectious disease; 

• Wild animal attack; 

• Insect and snake bite; 

• Harmful vegetation; 

• Noise; 

• Radiography Exposure; 

• Sanitation; and 

• Temporary toilet availability. 

 

Environmental/social Impact Risk Assessment 

• Air quality; 

• Conservation of archaeological site; 

• Conservation of environmental protection or wildlife area; 

• Crossing environmental sensitive area; 

• Dust and Mud; 

• Hydrotest water; 

• Water discharge; 

• Removal, conservation and replacement of top soil; 

• Open-cut river crossing or rice field; 

• HDD crossing; 

• Preservation of river and canal bank; 

• Job opportunity for local people; 

• Vehicle maintenance facilities; 

• Fuelling facilities;  

• Close-out of temporary facilities; and 

• Waste Disposal. 

 

Environmental sensitive issue 

• Vehicle and equipment emissions; 
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• Dust spreading caused by transportation; 

• Noise emissions effecting work sites and community area; 

• Air quality/emission; 

• Release of hazardous materials to water course or atmosphere; 

• Soil contamination; 

• Soil spill; 

• Bentonite mud disposal; 

• Damage road, bridges, public facilities, agriculture and fisheries; 

• Interaction with other resource users; and 

• Waste Disposal. 

 

To mitigate the effect of operation and maintenance activities on the environmental the 

following have to be followed: 

• Not to use any materials with known ozone depletion or global warning potential; 

• Minimize Environmental impact of chemical by proper selection, use and disposal of it; 

• Not to discharge any chemical to land or water bodies; 

• To discharge hydro test water only at approved location and conduct sampling and 

laboratory analysis prior to discharging of hydro test water; 

• Reinstate all disturbed areas in according to standards and specification; 

• Prevent dust generation (e.g. by moisten road during dry periods); 

• Minimize exhaust and noise emission from machinery; 

• Arrange suitable methods for disposal waste in a manner that is approved by authorities. 

(Burning of waste on ROW shall not be permitted); 

• Minimize the need of padding under the pipelines by reusing trench soil wherever possible; 

• Plan road transport activities by giving consideration to traffic congestion and hazard; 

• Install and maintain adequate sediment and erosion control measures to prevent impact on 

other Environmental resources; 

• In the event of unanticipated discovery (e.g. archaeological artifacts or contaminated land) 

the project shall immediately stop work and report the discovery to COMPANY. No work shall 

be undertaken in the vicinity of the site until the relevant authorities examine the site and 

grand permission to continue the work; 

• Conduct waste management plan in office in according with solid waste disposal, sanitary 

waste disposal and sewage (camp grey water) disposal; and 

• Plan emergency response to any spills. 

 

HAZOP Study 

• HAZOP study is provided during engineering phase between process engineering and the 

performing authority of the client. 

 

3.4 Risk Register, Control & Monitoring 

Every risk identified in this Project will be registered, analysed and evaluated, responsed, 

monitored and communicated to related parties.  

Response to the risk shall control and mitigate the risk. It might be accept, treat, transfer or 

avoid.  
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Construction Manager will responsible for Risk Register helped by HSE Coordinator. The risk will be 

rating by calculating the probability and the impact. Rating is important to help the Project 

Management Team implement the risk mitigation strategy. Monitoring can be done in daily, weekly 

or monthly basis depend on the risk mitigation strategy or plan. Description of the risk and the 

impact, including the COMPANY of the risk shall be written on the Risk Register. 

4 HSE GENERAL STANDARD 

4.1 Personal Protective Equipment 

4.1.1 Headgear 

CONTRACTOR shall provide protective headgear to all workers and ensuring that the 

wearing of protective helmets and other head safety equipments such as safety glasses 

and other protective equipments is enforced. 

 

4.1.2 Clothing 

The minimum clothing requirement while at work for project workforce shall be long 

sleeved  or    coverall except where the work Environmental requires greater protection 

such as welding activity need eye, face, and hand protection, sand blasting activity need 

special wardrobe etc. 

 

4.1.3 Minimum PPE 

Safety foot-wear in good condition with treads on soles etc. shall be worn at all times on 

the work site. 

Safety helmets shall be worn at all times, except in accommodation or office area. 

 

Safety spectacles shall be worn to personnel performing or in the vicinity of task that 

may present a hazard to the eyes or as required. 

 

Safety Gloves shall be worn all the times for rigger on the work site except in office area. 

 

Rubber gloves shall be worn to personnel performing holiday test. 

Various tasks will require particular attention to PPE other than that already mentioned. 

 

Face shield/welding mask and apron shall be worn during welding activities. 

 

Whenever possible materials and procedures will be selected that reduce the necessity 

for PPE, however, when it is considered that there is no other alternative, than special 

PPE is required, training in the use and care of that equipment will be an integral part of 

the task and logged as a requirement in the job safety analysis and incorporated into the 

installation procedures. 

 

4.1.4 Working at Heights 

Any work at heights more than 1.8 meters above ground or deck level or work directly 

over water will require a body harness and lanyard, although each specific job should be 

assessed on its own merit, appropriate protective mechanisms shall be implemented. 
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Whenever tasks are envisaged that may require working at height, the following action 

is followed: 

•  Avoid or minimize the work at height by redesign the work method 

•  Provide a safe platform i.e. scaffolding elevated work platform etc 

•  Only competent personnel can built and erect the scaffolding 

•  Scaffolding must be inspected and tagged to ensure that it safe to use 

•  Prevent falls with guard-rails and mesh etc. 

•  Minimize injury with nest, less than two meters below work level 

•  No work shall be done under and near the working area 

•  Appropriate sign board shall be put to keep unauthorized person entering the working 

area 

• Personnel shall undergo training working at height prior to work 

 

4.1.5 Hearing Protection 

Hearing protection shall be worn in areas identified as exceeding statutory noise level 

(>85 dB). HSE officer will checked the area using sound level meter. Ear plug or ear-muff 

shall be wear by personnel who worked on noisy area to prevent damage to hearing. 

Excessive noise in an area can be easily identified when personnel raised his voice one 

oktav to talk to each other. 

 

4.1.6 Confined Space 

A confined space is a space that is large enough for a person to enter and work but has 

limited or restricted means of entry and exit. Confined space is not designed for 

continuous occupancy.  

PPE such as body harness, breathing apparatus, headgear, headlamp shall be provided 

according to HIRADC. Appropriate ladder and blower shall be provided if needed. Gas 

detection will be carried on prior to work in a confined space area. 

 

4.1.7 Working Near or Above Water 

Life jackets/buoyancy aids shall be provided to and worn by workers with risk of falling 

into water. Lifejackets shall be thoroughly checked by the user before each use. A 

lifebuoy or ring buoy with sufficient lifeline shall be provided. 

(See PPE Matrix on Attachment 5) 

 

4.2 Safety Induction 

4.2.1 General HSE Induction  

All project personnel (staff and workforce), including sub contractor, suppliers/vendor, 

office workers, workshop/fabrication yard or work site personnel and visitor shall attend 
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a general HSE induction prior entering or working in the project. The induction will be 

given by HSE officer. 

The general induction are designated to give brief lesson / training to all project 

personnel of work conditions, hazard, scope of work and other relevant information that 

shall be known by all personnel working in the project, it will include a general 

introduction to the HSE rules and policy also evacuation route which applied to the 

project. 

 

A HSE guide book which contain a practical guidance of health, safety and 

environmental procedure and regulation in this project  will be distributed to new 

employees/workers who has passed the induction to joint the project team. 

 

The main topics of induction / training  include, but not be limited to, as appropriate: 

• Introduction of HSE policy and objectives 

• Drug and alcohol policy 

• No smoking and smoking area location 

• Health, safety and environment responsibilities 

• Incident/accident report 

• Safety meetings and safety talk 

• Emergency response plan  

• Safety driving, operating equipment; and 

• Work permit system  

•  Personal protective equipment (PPE) 

 

4.2.2 Visitor Induction 

Short-term visitors that visit the worksites will be required to attend a brief information 

session covering specific requirements and guidelines for the particular site including 

PPE and safety requirement which shall be obedient.  The Induction for visitor will be 

conducted by Safety officer or Safety Man on site. 

 

4.3 Fire Protection 

CONTRACTOR shall provide adequate fire protection equipment in each warehouse and office, 

in the other temporary structures and in each work area. Access to sources of fire water shall be 

identified and kept open at all times. Suitable fire extinguisher shall be provided in enclosed 

areas, in areas which are not accessible to fire water and in areas which may be exposed to fire 

that cannot be safely extinguished with water.  

 

Provision of fire extinguisher in each work area, shall be in accordance to fire hazard types (e.g. 

dry chemical powder for risk area with fire hazard from paper, wood, ). In areas where more 
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than one type of fire might occur, triple rated (A,B,C Hazards) appropriate  fire extinguisher shall 

be provided. Each extinguisher shall be placed in convenient and clearly identified location, 

which will most likely be accessible in the event of fire. 

 

CONTRACTOR’s workmen shall be instructed in proper method of extingushing fires (with 

adequate training) and shall be assigned for fire protection duties.  

 

4.4 Chemicals or Hazardous Materials 

No chemicals or hazardous materials will be allowed to be used on job  site without a Material 

Safety Data Sheet (MSDS). A register of all chemicals and hazardous materials on site will be 

maintained with copies of MSDS’s. Hazardous materials or chemical being used shall be properly 

labeled. 

 

Warehouse supervisor shall be responsible for the proper storage, transportation, handling, use 

and disposal of all hazardous materials utilized in or generated by construction activities. 

 

All personnel required to work with chemicals or hazardous materials will attend an on site 

training session conducted by the HSE Department or by vendor of the hazardous materials. 

 

The following principle shall be adopted: 

• Minimize the use of hazardous substances and when it is essential to use such materials, 

keep them in well secured, segregate and contained location; 

• Minimize airborne concentrations by providing closed ventilation system; 

• Storage and handling of hazardous materials should be done in accordance with the 

guideline given in MSDS and applicable local regulation; 

• Container of hazardous liquids shall be stored over secondary containments to prevent liquid 

spills contaminating soil and ground water resources in the surrounding areas; 

• Use of appropriate PPE; 

• Monitor work involving hazardous substances and personal exposure to such substances; 

and 

• Ensure that the PPE are used, and in particular, the breathing apparatus being used are in 

proper usable condition. 

 

The following shall not be used: 

• Volatile materials that are known to have global warning potentials. Permitted exception are 

health care products, and pesticides in limited quantities, but permit to use shall be obtained 

in advance from COMPANY; and 

• Any product containing Asbestos. 
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4.5 Electrical Work 

Only qualified, experienced and certified worker shall carry out electrical work. Safety 

equipment to anticipate and minimize of electrocuted such as helmet, rubber insulating glove, 

sleeve and blanket, flame retardant clothing and other equipment depend on hazard 

identification and risk assessment shall be provided and wear. Before commencing the work, 

electric power must be on “off” position. Voltage of the electric component shall be checked 

using electric test instrument.   

 

Infra red scan (thermography) shall be use during inspection when there is potential problem. 

Barricade such as warning tape, cone, or guard rail shall be use to warn and barrier access from 

entering hazardous area. Worker shall be equipt with voltage testers. No work shall be carried 

out on any electrical equipment unless a hot-work permit is in force. 

 

In order to avoid personnel injury or equipment damage, the electrical power supply shall 

always be locked and attached with a sign “Danger Do Not Operate” prior repair of electrical 

equipment. 

 

All building and equipment shall be grounding and bounding referring electricity standard and 

requirement. Prior fuelling by using hose or pipe, truck must be grounding and bounding. 

 

Extension cord, adapter or cable shall be inspected periodically. Extension cord using in the open 

area shall use waterproof connector.  

 

4.6 Confine Space 

Only qualified, experienced and certified worker shall carry out confine space work. No work 

shall be carried out on any confine space unless a work permit is in force. 

 

In order to avoid personnel injury, adequate and proper PPE according to risk assessment shall 

be provided. Evacuation plan shall be made prior commencing the work. Protective body 

harness, lifeline, lanyard and breathing apparatus shall be provided along with SCBA, three 

legged catrol, communication radio with level “intrinsically safe”. Ventilation and blower 

equipment shall be ready to use.  

 

CONTRACTOR shall guarantee the safety of the workers by commencing gas testing on confine 

space prior to work. Place two workers outside the entrance access, authorized entrant, and 

trained response team.  

 

Gas testing shall be done by qualified Gas Tester. 
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4.7 Working at Height 

Any work at heights more than 1.8 meters above ground or deck level or work directly over 

water will require a body harness, although each specific job should be assessed on its own 

merit, appropriate protective mechanisms shall be implemented.  

 

Working at height required fall protection equipment; full body harness, lanyard, life line, etc. 

Shock absorber for full body harness is needed when working above 6 (six) meters height. 

Worker shall be trained to use fall protection equipment. 

 

Whenever tasks are envisaged that may require work at height, the following action shall be 

followed: 

• No work without supervision can be done 

• Avoid or minimize the work at height by redesign the work method 

• Provide a safe platform i.e. scaffolding elevated work platform etc; 

• Scaffold shall be designed, erected and dismantled only by competent person and the work 

shall always be carried out under the direction of a competent supervisor 

• To prevent falls during the erection of scaffolding if using an advanced guard rail system, 

workers shall wear harnesses to arrest their fall 

• Prevent falls with guard-rails and mesh etc; and 

• Minimize injury with nest, less than two meters below work level 

• No work under the working at height work 

• To prevent equipment or tool falling, toe bord shall be placed on scaffold, bucket will be 

provided to store the tools  

 

Scaffolding erection and ladder shall be refer to standard and procedure. Ladder shall be 

installed at 1:4 ratio (horizontal:vertical). End of ladder shall be tied and had 1 (one) metres 

length over surfaced. 

 

Prior Scaffold erection, typically information should include at the planning process: 

- Site location 

- Period of time the scaffold is required to be in place 

- Intended use 

- Height and length and any critical dimensions which may affect the scaffold 

- Number of boarded lifts 

- Maximum working loads to be imposed and maximum number of people using the scaffold 

at any one time 

- Type of access onto the scaffold eg staircase, ladder bay, external ladders 

- Whether there is a requirement for sheeting, netting or brickguards 
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- Any specific requirements or provisions eg pedestrian walkway, restriction on tie locations, 

inclusion/provision for mechanical handling plant eg hoist) 

- Nature of the ground conditions or supporting structure 

- Information on the structure/building the scaffold will be erected against together with any 

relevant dimensions and drawings 

- Any restrictions that may affect the erection, alteration or dismantling process 

 

Scaffolding will be tagged to inform that the scaffold are safe for use or not. CONTRACTOR shall 

ensure that all scaffolding has been inspected as follows: 

- Following installation/before first use 

- At an interval of no more than every 7 days thereafter 

- Following any circumstances liable to jeopardise the safety of the installation e.g high winds  

 

All scaffolding inspection shall be carried out by a competent person whose combination of 

knowledge, training and experience is appropriate for the type and complexity of the scaffold.  

 

The scaffold inspection report shall note any defects or matters that could give rise to a risk to 

health and safety and any corrective actions taken, even when those actions are taken 

promptly, as this assists with the identification of any recurring problem. 

 

Workers that will be working at height shall be a person who doesnt had any Acrophobia. 

 

4.8 Excavation 

During Excavation team work must ensure the provision and condition of: 

- Air or Gas detector equipment (including sensor, detector, and inlet)  

- Supporting equipment to support the trenches deeper than 1.5 meters 

- Emergency equipment such as Self Contained Breathing Breathing Apparatus (SCBA), harness 

with life line and stretcher 

- Special PPE according to hazard identification and risk assessment 

- Fire Extinguisher 

- Water Pump 

- Warning systems (such as barricades, stop logs, hand or mechanical signals) must be utilized 

to warn against mobile equipment operating close to the excavation 

- Barricades or barriers shall be provided at all excavations 

- Metal and Cable Detector 

Worker involved in excavation shall be competent personnel and experienced to assessed the 

condition and the type of the soil and understand about the excavation equipment. 
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Heavy equipment shall not be operate near on excavation bank. All dirt must be piled at least 1 

meter back from edge of excavation. Opening in floors must be barricaded and cover by net if 

left unattended. Enough safety sign shall be place near the excavation area. 

 

Prior to commencing excavation activities, identification shall be made on: 

- Soil classification 

- Surface encumbrances 

- Location and identity of utilities 

- Amount of surface and subsurface water present 

- Traffic and nearby structures 

- Depth of excavation 

- Length of time the excavation will be open 

- Climatic conditions 

- Access and egress 

 

4.9 Road Crossing with Drilling Work (with Auger boring) 

Auger boring shall be operated by competent operator. Different types of equipment might be 

required on or around the boring site. Excavator is needed to dig the boring pit and set the 

equipment. During boring activity, there will be friction between casing and soil, a lubricant that 

applied to the outer skin of the casing to reduce the requirement for the thrust capacity of the 

boring machine shall be lubricant that unharm to soil, such as bentonite.  

 

When boring activity: 

- Distance should be kept from exposed auger during bore work  

- Standing on the opposite of operator station during boring operation is not prohibited 

- Do not use loose clothing to prevent tangling on engine 

- Boring pit must be properly sized and shored 

- Excavation in excess of 20 feet in depth shall be design by a competent Engineer 

 

4.10 River Crossing by Horizontal Direct Drilling 

- Prior to HDD working, CONTRACTOR shall conduct site walkthrough. A risk identification and 

assessment shall be performed (to identify overhead, surface and subsurface hazards). The 

site shall be examined for indication of possible unmarked utilities. 

- Prior to HDD working, CONTRACTOR shall conduct site walkthrough. A risk identification and 

assessment shall be performed (to identify overhead, surface and subsurface hazards). The 

site shall be examined for indication of possible unmarked utilities. 
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4.11 Welding & Burning 

Welding equipment should be handled by certified person. Welders should always wear the 

proper PPE while performing welding works. 

 

Welding & Burning set should always be shut down when refuelling. Welding set and cables 

should be checked by welder prior commence of the work. 

 

Welding machines should be fitted with spark arrestors, drain pot and fire extinguisher.  

 

Supervisors shall brief their crew about: 

• Work in enclosed spaces; 

• Work on pipes having contained flammable or reacting products; 

•  Safe environmental conditions; 

•  Individual and site safety equipment; 

• Fire fighting and first aid. 

 

Welder must be aware of: 

• Danger presented by arc welding and weld coating removal; danger or arcing in the 

structures (return cable must be fitted near to the welding area); 

• Location of return cable (not connected to gratings or bolted structures); 

• Environmental protection must be supplied as necessary e.g. non flammable tarpaulins or 

screens. Ventilation or fume removal arrangements must be suitable at the welding area. 

Coatings like zinc or other dangerous vapor emitting substances must be removed before 

welding; 

• Individual personnel protection equipment must be worn (e.g. face shield of helmet type, 

leather apron, etc.); and 

• Gas testing (hydrocarbon and oxygen) must be performed immediately before any hot work 

in a hazardous area or an enclosed space. Permanent oxygen meters and explosive meters 

with alarm must be used during any hot work in an enclosed space. Welders must be 

qualified and approved according to the relevant codes specified for the work. 

 

Welders must be qualified and approved according to the relevant codes, MIGAS Certification  

specified for the  work. 

 

4.12 N2 Purging 

Purging work must be supervised by a responsible personnel.  Take precautions for nitrogen 

gas that may cause fatal damage to personnel in charge. 

Individual personnel protection equipment must be worn in appropriate manner 
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Pressure gauges shall be protected and inspected prior to activity 

 

4.13 Heavy Equipment and Rigging 

4.13.1 Side Boom Operations 

The project shall be aware that heavy equipment operations are one of the major causes 

of injury and accident on site.  

The sideboom operator must : 

• Be adequately trained both on the general principles and specific type of equipment 

he is to operate; 

• Have the required certificate (issued by MIGAS); 

• Be medically fit; 

• Be able to understand operating instruction and procedures; 

• Have a knowledge of safe slinging procedures; 

• Be familiar with and act upon signals (body gestures) used for the operation of 

sideboom; 

• Know the safe working load (SWL) for the job in hand; and 

• Be able to carry out routine maintenance on his sideboom. 

 

4.13.2 Crane Operations  

The crane operator must : 

• Be adequately trained both on the general principles and specific type of machine he 

is to operate; 

• Have the required certificate (issued by MIGAS); 

• Be medically fit; 

• Be able to understand operating instruction and procedures; 

• Have a knowledge of safe slinging procedures; 

• Be familiar with and act upon signals (body gestures) used for the operation of 

cranes; 

• Know the safe working load (SWL) for the job in hand; and 

• Be able to carry out routine maintenance on his crane. 

 

Any new crane operator on project site will be required to perform a test lift. If he fails 

this test the project shall supply an alternative crane operator. 

 

All cranes which are operated in project premises must be covered by valid MIGAS 

certificates. MIGAS certification purpose can be carried out by an independent surveyor 

(third party) duly authorized by appropriate identification number, Safe Working Load 

and colour code. 
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4.13.3 Excavator Operations 

 

The excavator operator must : 

• Be adequately trained both on the general principles and specific type of equipment 

he is to operate; 

• Have the required certificate; 

• Be medically fit; 

• Be able to understand operating instruction and procedures; 

• Be able to carry out routine maintenance on his equipment. 

 

4.13.4 Rigging Equipment  

All rigging gear and lifting equipment to be used for the project shall be the one that 

approved by COMPANY. A register of all rigging gear shall be kept to record the type and 

serial number of the equipment, the certification information, location of equipment 

and current status. 

 

All lifting and rigging equipment are inspected periodically and marked with the current 

Colour Code, these includes the chain blocks, tirfors and come-along. 

 

Visual inspection of the rigging and lifting equipment shall be carry out by the riggers 

prior to use. 

 

4.14 Portable Power Tools 

 

All power tools electric or pneumatic shall be used only for the intended purpose, which they 

are designed, and in accordance with the manufacturer’s specifications. Power tools shall be 

equipped with a dead man switch. 

 

4.15 Generators 

 

Generators must be of a class suitable for use location and environmental conditions. Maximum 

expected load must be well within the generator’s capacity. Generators shall be diesel type only. 

Generators shall be equipped with a minimum: 

• Speed limiter and voltage regulator; 

• Manual emergency shut-down; 

• Spark arrestors; 

• Overload, over speed, temperature & pressure alarm; 

• Ground fault alarm and instrumentation panel; 

• Provide a drip tray for oil or fuel spillage preventive; and 
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• Provide fire extinguisher. 

• No refueling while the engine is running; 

 

4.16 Compressors 

 

Compressor shall be equipped with emergency shut down switch. Compressors shall always be 

shut down when refuelling. Compressors shall be equipped with a manifold, pressure relief valve 

and panel instrument. 

 

4.17 Permit to Work 

 

No work shall be carried out unless a permit has been issued to CONTRACTOR by the COMPANY 

which will state: 

- The equipment involved 

- A description of the work to be carried out 

- The dates and times when the work is to be commenced and completed 

- Any other condition concerning protection and safety of personnel and property 

- JSA related to work 

 

Before commencing the work, Permit shall be sign by COMPANY’s authorized personnel and 

shall be returned to COMPANY after completion of the work. CONTRACTOR shall state on the 

permit that the work has been completed and obtain an authorized person’s signature for 

acceptance. 

 

4.18 Critical Work Area 

In this PROJECT there are several activities that needs extra attention, such as Hot Work, 

Horizontal Direct Drilling, Radiology, N2 Purging. 

According to the planning, there will be 1 river-crossing with 520 m length of HDD work 

located in Sungai Siak 

Risk assessment shall be done prior to commencing these activities. Pre-job safety meeting 

shall be carried out to ensure the preparation of the activities. 

All workers shall understand clearly about the hazard and the method of the work.  
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5 ENVIRONMENTAL MANAGEMENT  

 

5.1 Environment Aspect Impact Identification 

CONTRACTOR will identify all environmental aspects relating to the project's activities. The 

process of identifying environmental aspects include: activities, products and services with due 

regard to routine activities, non routine, abnormal or emergency conditions. The process of 

identification of environmental aspects into account planned or new activity or process 

modifications. Control of significant environmental aspects in accordance with the hierarchy of 

control significant environmental aspects: 

1. Elimination 

2. Substitution 

3. Engineering Modification 

4. HSE signs/administration 

5. Preparation and implementation of work instructions 

6. Socialization training 

7. Environmental target and environmental management programs 

8. Personal protective equipment 

9. Monitoring and measurement 

 

5.2 Environment Protection Program  

5.2.1 Water 

The water quality will be compared with the Indonesia Standards. As the project crosses 

water bodies, it is necessary that the water quality monitoring is carried out during the 

active work period to ensure that the project’s activities do not contibrute to any 

deterioration of water quality significantly. 

 

Regular inspections of all discharges, drainage systems, collection ditches, lagoons, 

interceptors, and watercourses will be undertaken to check that these items are in good 

order. 

 

Potential impacts to water resources during the construction phase include; 

1. Disposal of septic wastewater generated by construction workers 

2. Impacts on water reserves from over extraction 

3. Disposal of hydrotest water 

 

The pollutant contents in the waste water that comply to the standard should not be 

adjusted by means of dilution with water obtained directly from the water source.The 

pollutants shall not degrade the chemical, physical and biological integrity of the water 

source.  
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5.2.2 Soil 

Top soil that will be temporaryly moved during excavation will be placed back to its 

original location to sustain soil fertility. Any hazardous material that consider harmful to 

soil will be handling with precaution.  

To protect the soil, CONTRACTOR shall consider the following: 

• Top soil after excavation work shall be placed beside trenching 

• Laying compacted topsoil as quickly as possible after construction at each area is 

completed  

• Allowing sediment to settle in sedimentation ponds and storm water channels prior 

to discharge into the sea 

• Soil contamination will be prevented by installing appropriate storage facilities for 

hazardous wastes and hydrocarbon on site 

• All hazardous waste will be removed from the site to approved waste disposal sites.  

• Soil generated from construction activities will be stockpiled, and used for 

landscaping where possible or removed from the site to approved disposal areas. 

• Sediment fences should be installed around temporary soil stockpiles to control 

erosion runoff 

• CONTRACTOR will restore and re-vegetate all affected lands to minimize soil erosion 

and sedimentation 

 

5.2.3 Air 

The main impact to air quality during construction will be from increased dust levels 

from vehicle exhaust, construction machinery, excavation, cement mixing, building 

construction, soil backfilling and minor access road construction. 

 

5.2.4 Noise 

During construction, noise will be generated from vehicular movement, sand and 

aggregate processing, concrete mixing, excavation machinery, and construction.  

Noise will not be affected to nearest residential area with approximately 1 km distance. 

 

Equipment and machinery used for construction will strictly conform to the Indonesia 

Noise Standards (Decree MLH No. 48, Year 1996). All equipment will be properly 

maintained to minimize noise.  

 

The workers will include standard occupational health and safety practices to relevant 

Indonesia standards 

 

Noise mitigation measures will include enclosing the relevant equipment and noise 

suppression controls on relevant machinery. 

 

Standard of Noise Level 
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Noise parameter in the usage area will be as follows: 

NO AREA dB (A) 

1 Residential 55  

2 Trade and Service 70 

3 Offices 65  

4 Green Zone 50 

5 Industries 70  

6 Government and Public 

Utility 

60 

7 Recreation 70 

8 Business 70  

9 Work Environment 55 

   (Decree MLH No. 48, Year 1996) 

 

Ongoing noise monitoring will be undertaken to ensure compliance. The noise 

monitoring equipment will be placed on site fence near the community house. 

 

Noise modeling will be carried out in accordance to ensure compliance. The noise 

modeling could be indicates that the maximum noise level does not more than the 

requirement. Noise modeling results will be reported to the COMPANY before. 

 

 

5.3 Spill Prevention Program 

5.3.1 Spill Prevention Measures  

Some of the spill mitigation measures to be implemented include: 

• Oils, fuels, paints, solvents, chemicals or contaminated waste waters will not be 

allowed to be discharged  onto the ground or migrate into any ditch system(s). 

• Prevention is the most effective method of protecting the environment against 

pollution from chemical spills. Measures to prevent spills will be incorporated into all 

aspects of the facilities: design, work, maintenance and emergency preparedness. 

• Design features include mainly containment (spill palette, bund devices, and dike) of 

the chemicals storage on site to prevent pollution of the environment. Personnel will 

need to be properly trained to understand routine and emergency procedures and 

adhere to relevant codes of practice and regulations. 

• In addition to the above, the following spill prevention measures shall be taken into 

account by CONTRACTOR : 

- Regular inspection of any storage area to identify leakage due to poor condition of 

containers or damage to containers during handling 
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- Designated area for the maintenance of vehicles e.g. excavators and equipment 

- Regular maintenance of vehicles, e.g. excavators and equipment 

- Provision of double-walled protection for all liquids inside fuel, lubricant or 

solvent storage tanks 

- Provision of spill response materials in chemicals and fuel storage areas 

- Spill containment material, might be sawdust, clay absorbent, sorbent mats and 

booms, etc. 

- Immediate clean up of the spill areas is to be carried out after any spill incident 

occurs 

 

5.3.2 Oil/Chemical/Fuel Transfers 

The following requirements are necessary for oil, chemical or fuel transfer activities 

where temporary flanges connect the hoses: 

• An adequate drip tray shall be provided  

• Any spillage shall be collected and disposed of as hazardous waste  

• Trucks transporting oils and fuels to site for the earthmoving machinery shall be 

equipped with anti-spill devices on distribution nozzles and pistols 

• Oil changes is expected to be carried out on a paved area within the mechanical 

workshop area 

• During oil changes, portable drip trays shall be placed under engine drain points to 

prevent any spillage. The contents of the trays will be transferred immediately to 

sealed drums within the designated waste oil storage areas 

• For transfer of fuel from a delivery tanker to a stationary storage tank 

• The hose coupling must be compatible 

• The use of improvised connections shall not be permitted 

• Shut off valves shall be available and easily closable in the event of hose or 

connection failure 

• The operation must be supervised at all times 

• Vehicle refueling operations on site shall be carried out only at designated refueling 

areas 

 

The refueling areas are designed to include the followings: 

• Paved and bounded or connected to a retention area 

• Located at minimum 30 meters away from any hot work activity 

• Delivery pipes shall be properly connected 

• Couplings shall be inspected prior to fuel transfer and the shut off valves is easily 

accessible 

• The refueling activity must be supervised at all times by the driver 
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5.3.3 Spill Containment and Clean-up Equipment  

Spills of any petroleum products, chemicals or other hazardous materials shall be 

immediately contained, cleaned up and reported. 

 

CONTRACTOR  shall have stock of spill kits, which shall be proportioned to their activities 

and shall be ready for use. CONTRACTOR is fully responsible for preventing, cleaning up 

and reporting any spill relevant to their activities as well as the subcontractor, under 

CONTRACTOR supervision. 

 

All vehicles transporting oils and chemicals to or within site must carry an emergency 

spill kit. 

 

Materials used to clean-up spills shall be disposed of as per the site Waste Management 

procedures. 

 

5.4 Hazardous Material 

CONTRACTOR shall ensure the hazards associated with all chemicals being used on the project 

are evaluated for both personnel and environmental risk and that this risk and the required 

mitigation is both communicated and implemented. 

Methods of communication and mitigation of environmental risk include: 

• Provision of MSDS for all chemicals 

• Container labeling 

• Provision of suitable storage areas and containment 

• Warning signage 

• Awareness of proper handling techniques 

• Spill / cleanup procedures and planning 

 

All chemicals to be used on the project will be identified and assessed, with the details input into 

the Hazardous Materials Register. 

 

Prior the usage of the chemical, proper protection such as PPE (Personal Protection Equipment), 

applicable engineering control, storage standards and potential spill prevention and clean-up 

measures shall be determined. 

 

Discharge of waste-chemical effluent shall be taken with care and only after approval to prevent 

pollution to the environment. Storage container(s) must be chemically compatible, protected 

against physical damage or leak and should be suitably sized for chemical effluent storage. 
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5.5 Waste Management 

Waste minimization is a CONTRACTOR strategy for waste management.  CONTRACTOR will 

consider the following: 

• Re-use of materials by reducing usage of primary materials, through quarrying and mineral 

extraction (reducing the impacts associated with transport of both waste and primary 

materials); 

• Minimization of road transport where possible;  

• Minimization of packaging materials, agreement with manufacturers and suppliers; 

• Re-use of excavated soils generated by earthworks in development works; 

• On-site segregation, recycling and processing of waste materials; and 

• Preferential energy recovery from any remaining wastes in lieu of landfill disposal where 

practicable  

 

Some examples of waste control measures are provided below: 

• Solid waste generated during construction should be collected, stored on site in appropriate 

storage facilities, and transported off site to approved disposal facilities 

• No on-site landfills will be developed. Hazardous waste generated during construction should 

be collected and stored separately on site in approved facilities. Hazardous waste will be 

removed from the site to approved disposal facilities 

• Hazardous wastes, as defined by the applicable local regulations, will be stored separately 

from non-hazardous wastes in accordance with applicable regulations, project-specific 

requirements, and good waste management practices 

• CONTRACTOR Site management will separate waste based on its classifications (organic, non 

organic, and hazardous waste) prior to disposal on landfill. CONTRACTOR will record wastes 

amount. 

• Hazardous waste will be managed by waste management company which have licensed.     

• Suitable protection measures will be incorporated in the design of the waste management 

areas to prevent pollution 

• Waste disposal containers will be appropriately labeled and waste will be correctly 

segregated on site  

• CONTRACTOR field execution management and employees will be required to use suitable 

appropriately labeled containers that are maintained in suitable conditions for temporary 

waste storage  

• Contaminated soil waste being collected prior to disposal will be stored so as to protect local 

surface water, minimize the potential for leachate formation and minimize the potential for 

dust generation 

• When leaving the site, haul truck loads will be covered with sheeting to prevent any spill of 

materials onto the public roadways. 

• The site must be left in a clean and tidy condition at the end of each working day  
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5.5.1 Domestic Waste 

Domestic waste management begins by dividing the types of waste that is organic and 

inorganic waste. 

 

Organic Waste - Degradable 

Organic waste is wastes that easily decompose like food scraps, vegetables, dried leaves, 

etc. This rubbish can be further processed into compost. 

 

Inorganic waste - undegradable 

Inorganic waste is waste that is not easily decomposed, like plastic, paper, bottles and 

glasses of drinks, cans, wood, etc. It can be used as a commercial trash or useful 

products. 

 

Inorganic waste is divided into : 

Recyclable: waste that can be processed and reused because it has economic value such 

as plastic, paper, clothes and others. 

Non recyclable: waste that does not have economic value and cannot be processed or 

changed like carbon paper, cigarette butts, etc. 

 

 

5.5.2 Hazardous Waste 

Hazardous waste from construction activities will be collected into special containers 

and stored in a temporary warehouse (workshop). This waste then will be submited to 

the waste management company which have certification from the Ministry of 

Environment to manage hazardous waste.  

CONTRACTOR will follow the requirement apply for the temporary hazardous 

storage: 

• Hazardous waste stored for a maximum of 90 days in a temporary storage 

place. If hazardous waste generated less than 50 kilograms per day, 

hazardous waste can be stored more than 90 days before being handed 

over to the licensed-third party. (source: Indonesian Government 

Regulation No. 18 of 1999) 

• Hazardous Waste should be protected from direct sunlight and infiltration 

of rain 

• Hazardous Waste which had different characteristics will be separated, e.g. 

combustible waste apart from explosive 

• Temporary storage constructed of suitable material with waterproof floor 

and is equipped with a bund wall to contain the spill 

• Provide Material Safety Data Sheet (MSDS) and socialized it to all workers 

involved 
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• Provide symbol of hazardous waste at temporary storage (regulatory of 

environment minister) 

• In and out of hazardous waste from temporary storage will be recorded the 

Log hazardous waste 

• Hazardous waste Inspection must be done once in a week by  

environmental officer with the relevant departments 

 

5.6 Socio-Economic Environment 

This PROJECT is located on Riau Province. Prior to work, CONTRACTOR with COMPANY 

will do socialization to society about the PROJECT and all factors that will appear 

during construction phase. CONTRACTOR also will explained the need of  workers for 

this PROJECT.  

 

CONTRACTOR will hire around 379 workers from Riau and around Indonesia. More 

than 50% workers will be hire from Riau. Riau consist of 2 (two) autonomous cities and 

10 (ten) regencies. 

 

CONTRACTOR will prioritize to hire  local people at ring 1, society along the pipeline 

and station for un-skilled labour and ring 2, Riau society for semi skilled labour (or un-

skilled labour if the quantity of un-skilled workers in the area were not enough). 

Recruitment will involve local authorities. 

  

For pipeline area, to avoid jealousy and friction CONTRACTOR will hire workers base 

on working area, un-skilled workers will work outside their village. 

 

Skilled and semi-skilled positions are filled as follows:  

• Preference is given to hiring local candidates for these positions at equivalent 

experience,  capacity, or qualifications;  

• If there are insufficient qualified local candidates, preference is then given to hiring 

qualified Regional candidates for those positions, and then subsequently to 

National candidates; and  

• Expatriate candidates are considered only when National candidates meeting the 

qualifications and experience requirements cannot be obtained. 

 

From the existance of this PROJECT, CONTRACTOR expect to give positive contribution 

to the society, especially in the economic side. Use of manpower, housing, food, and 

other facilities that will be taken from local community enabling economic 

improvement. 

CONTRACTOR shall work by upholding the local values.  
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5.7 Community Complaint Management 

CONTRACTOR has committed to maintain local community, government and 

engineering and COMPANY satisfaction. In order to fulfill that, community complains 

management and mitigation processes become the part of the environmental 

management.  

 

In case complaint from community due to construction work or activity, following 

action can be an alternate plan to control the situation. 

• Complaint will be registered by public relation officer and reporting to 

management to be follow up 

• Each complaint will be subjected for each department or PIC, for example: if 

complaint raise because of the activity from construction, such as to many dust 

spread along the resident area (when the excavation work), the subject will be 

dedicate to Supervisor In charge and acknowledge by Construction Manager 

• After a note has been received by Supervisor In charge, he have max 6 days to 

follow up the complaint  

• Action item shall be recorded and shall be known to all nearest local community 

• Periodically meeting will be held to discuss how to avoid the similar complaint 

happen in the future, Public Relation Officer will be the leader of the discussion 

assist by Environment Officer 

 

5.8 Usage of Natural Resources 

The usage of natural resources shall be minimized or optimized. It will be recorded 

and reported on monthly environment report. Energy and Natural resources used that 

will be recorded and reported in this project are electricity, water and fuel. Control 

and monitoring the use of energy and natural resources will be carried on by 

Environment Officer.  

Program to minimize the use of energy and natural resources shall be implemented 

during the construction phase and will be reported in HSE report.            

 

5.9 Reduce, Re-use, Recycle 

 

The hierarchy consist of a series of management options that can be used to manage 

waste streams, namely: raw material selection, technology selection, source 

reduction, reduces, reuse and recycle. The hierarchy concept implies that the 

management options are ranked in order of preference.             
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The source reduction and recycling are clearly the preferred management options, 

nevertheless, the hierarchy allows for flexibility in selecting a mix of control and 

management options.                               

 

The applicability of each of the management options in waste reduction will be 

dictated by the diversity of site-specific operational needs, as well as, the feasibility 

and the cost of the various options available. The following descriptions are the 

preferred steps in the integrated waste management hierarchy and the generally 

accepted definitions applicable in the oil and gas industry. 

 

Raw Material and Technology Selection 

Waste management begins with the selection of raw materials to be selected is the 

one that potentially generates minimum waste once the process completes. With 

regards to the constructions and installations in this PROJECT not much room is open 

for such a selection. This is because the work already require specified material and 

technology that meet with the common worldwide standard industrial practice in the 

oil and gas sector.  

 

Source Reduction 

Source reduction refers to the reduction or elimination of waste generation at the 

source, and or reduces the volume of toxicity, usually within a process. Source 

reduction measures can include types of treatment processes, as well as process 

modification, and even recycling within a process. It implies any action that reduces 

the amount of waste generated by a process. Minimize repair rate also be an option of 

source reduction. 

Waste Re-Use 

The re-use method is to be implemented after the source reduction method has been 

thoroughly considered. The wooden support for lining up the onshore pipeline will be 

recovered and piled. Inventory and segregation of the wood waste will be carried out 

to separate the “good” wood from the “bad” wood. The good may be re-use for the 

next job to provide support for pipeline. The bad wood may be re-use for fire-

generating heat for cooking by the local people; otherwise they may be land-buried, as 

woods are easily degradable. 

 

The used lubricating oil may be stored in properly closed drum (see PP No. 18/1999 as 

references) for reprocess by legal hazardous waste processing company (3
rd

 

 party). 

The reprocessed product may be reused for another kind of oil lubrication. Otherwise, 

the used oil may be used for generating fire in an incinerator.  
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Waste Recycle 

 This option is considered after the two previous options have been examined. 

Recycling onsite should be considered whenever possible. The scrap metals and or the 

pieces of the welding rod may be sent to steel mills facility for recycle. To do this, 

temporary storage will be required until certain amount of scrap waste can be sold to 

third party or transport it to the local milling facility.  

 

5.10 Traffic Management 

CONTRACTOR Site Management will conduct regular inspections to verify adequate 

implementation of traffic management measures. Deviations from site requirements 

will be corrected. 

 

CONTRACTOR will provide details of site-specific traffic management measures. 

Typical measures that may be included are listed below:  

 

1. Parking will be permitted only in designated areas. Parking on other areas of the 

site or on the public highway will not be permitted 

2. All field execution traffic and deliveries will arrive via an off-site truck parking lot 

to facilitate appropriate traffic management when necessary 

3. All vehicles exiting the site must pass through the wheel washing facility and the 

site security compound  

4. Special arrangements and prior agreement with the police/local authorities (in 

consultation with the COMPANY) will be obtained for the routing and timing of 

any abnormal and large loads to or from the site 

5. CONTRACTOR will control all deliveries and traffic entering and exiting the site 

6. Working hours will be limited. Working outside of these hours will require the 

approval of the COMPANY and the appropriate authorities  

7. A maximum speed limit will apply on the site for the safety of the workforce and 

to minimize disturbance from noise and dust. At large sites in unpopulated areas 

with significant distances between site facilities, this speed limit may be modified 

8. CONTRACTOR shall maintain clear and safe pedestrian access to all office 

accommodation  

9. Specified on & near access road construction activity, CONTRACTOR shall provide 

adequate safety sign to make others driver (public user) to be aware for the 

activity or any hazard  

 

6 OCCUPATIONAL HEALTH 

CONTRACTOR will carry on health protection program to prevent employee’s health 

disturbances such as: 
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6.1 Medical Check Up 

To avoid any accident during construction phase, CONTRACTOR shall ensure that all 

workers are medically fit to work. All workers shall undergo medical examination 

carried by doctors and medic personnel. For key personnel or staff and specific 

workers will undergo specified Medical Check Up (MCU). Copy of MCU result will be 

recorded by HR personnel.  

 

For non staff personnel shall submit health/medical letter complete with examination 

result of heart and blood pressure validated by Doctors.  

 

6.2 Sanitation 

Sanitation is the hygienic means of promoting health through prevention of human 

contact with the hazards of waste as well as the treatment and proper disposal of 

sewage or wastewater. Wastes that can cause health problems include human and 

animal excreta, solid wastes, domestic wastewater (sewage or greywater) and 

industrial wastes. Hygienic means of prevention can be using engineering solutions 

such as sanitary sewers, sewage treatment, surface runoff management, solid waste 

management and simple technologies such as septic tanks or even simply by 

behaviour changes in personal hygiene practices, such as hand washing with soap.  

 

CONTRACTOR shall provide and maintain sanitary facilities especially the provision of 

clean drinking water and adequate sewage disposal, including chemical toilets for the 

use of all personnel engaged in work under this PROJECT. Toilet is one of the 

employee’s welfare factors. In ROW, where there is no Toilet, CONTRACTOR can 

provide portable chemical toilets base on need and distance calculation. The toilet 

shall be provided with enough light and water and it shall be cleaned periodically. 

 

CONTRACTOR will provide hand soap and sufficient information of the importance of 

hand cleaning, to prevent contagious disease by bacteria.  

 

6.3 Medic Facilities 

CONTRACTOR shall provide medical room. Other emergency facilites such as 

ambulance with its equipments will be provided by nearby hospital as needed. 

 

6.4 First Aid Equipment 

The PROJECT shall provide first aid equipment and facilities in the form of:  

• First aid sets to be taken on site, in vehicles and office. They must be maintained by 

first aiders; 
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• For location under the PROJECT supervision (vessels, yards etc) a sick-bay must be 

arranged where first aid can be dispensed by a competent and well trained person; 

• The equipment recommended for the clinic includes : 

- A comprehensive store of common medicine and first aid apparatus (aspirin, 

disinfectant, gauze, thermometer, etc.). Classification drugs/medicines must 

be kept in a locked place with an up to date inventory; 

- Oxygen respirator (resuscitator); 

- Stretcher (preferably of the vacuum type); 

- Splints (preferably of inflatable type); and 

- Sufficient provision of  beds, blankets and sheets. 

 

All other equipment necessary to deal with the more likely injuries: traumatisms, open 

wounds, extensive burns, eye injury, broken or displaced bone or joint, etc. should 

also to be provided. 

 

6.5 Drinking Water 

CONTRACTOR shall provide water for drinking to all personnel in each activity in the 

PROJECT. Water for drinking shall meet standard released by Ministery of Health 

Republic of Indonesia withe Minister of Health Regulation 

No.492/MENKES/PER/IV/2010 about Drinking Water Quality Policy, and the other one 

is base on National Indonesia Standard (SNI) No.01-3553-2006 about Drinking Water 

in Package. Water quality is important point and CONTRACTOR shall ensure the water 

quality by testing the Drinking Water to Laboratory Services. The drinking water shall 

be: 

- Free from pathogenic (disease causing) organism 

- Clear (with low turbidity and little color) 

- Not saline (salty in taste) 

- Free from offensive taste or smell 

- Free from compiunds that may have adverse effects on health or harmfull in long 

term 

- Free from chemicals that may cause corrosion of water supply system 

 

Need for water intake for man is 3 (three) liters of water while for woman is 2.2 liters 

but can be variant depend on the daily activities, weather, body condition and other 

factors. Field workers need more water than average. CONTRACTOR shall ensure the 

sufficient of drinking water at site. 
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6.6 Employee Welfare  

CONTRACTOR shall provide facilities such as: mess, toilets, shelter at worksite, 

drinking water, adequate transportation, medical or first aid facilities, refreshing or 

break time and other activities related to employees’ welfare. Field break shall be 

given to employee which recruited outside the PROJECT area. 

 

7 SUBCONTRACTOR MANAGEMENT  

Subcontractor management shall be implemented to ensure alignment between 

SUBCONTRACTORs performance that work under CONTRACTOR’s in this PROJECT, with 

COMPANY’s requirements to assure quality  to each work they will perform. 

 

7.1 Subcontractor Selection  

SUBCONTRACTORS shall undergo pre-qualification by reviewing different aspects of 

work performance including HSE aspects, such as: 

• A formal HSE review of the subcontractor being performed by HSE department. 

• The scope of the review was commensurate with the hazards and risk exposure. 

• Subcontractor has been/will be oriented to the HSE policies, expectations and 

requirements of CONTRACTOR 

• The subcontractor agrees to abide by CONTRACTOR 's Drug and Alcohol policy and 

on site safety rules throughout the duration of the work. 

 

Any subcontractor that has a “Non-Approved” HSE status will not be used on any 

CONTRACTOR’s site. 

 

7.2 Subcontractor Evaluation 

Evaluation to subcontractors will be taken during working period to assess their 

performances (by performing audit) and after the work is done. Evaluation shall be 

lead by Procurement and assisst by related department such as HSE, Quality and 

Construction. 

 

8 EMERGENCY PREPAREDNESS 

 

8.1 Emergency Response Plan  

An emergency response plan (ERP) will be developed for each worksite prior to work 

commencing. The plan(s) and supporting procedures will address medical resources, 

medical evacuation, fire, explosion and typhoon response and evacuation of 

personnel, oil spillage/oil leakage, and other specific procedures such as collision and 

man overboard where applicable.  
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Probable maximum incident severity will require being determined, and plans 

developed accordingly. Drills and exercises shall be undertaken to test the 

effectiveness of the plan and the resources that it relies upon. 

 

Bridging/coordination with COMPANY’s Emergency Team  shall be developed. 

 

8.2 Emergency Situation 

• Earthquake 

• Severe weather 

• Hazardous substance exposure 

• Radiography exposure 

• Bomb Threat 

• Accident 

• Man overboard/drowning 

• Fire  Hazard 

• Social Conflict 

 

8.3 Emergency Response Team 

• Following an incident, it is important to control the situation, incident causing 

people act differently, They want to know what has happening, try to help, often 

they act irrationally that could difficult the rescuing effort. 

• For that reason CONTRACTOR will establish an Emergency Response Team (ERT) for 

each work site. 

• ERT consist of 5 – 6 construction personnel appointed by and responsible to the 

Construction Manager. They work normally until an emergency situation is arising 

where they will automatically become an ERT member. Each member will have 

their assignment depend on the type of the emergency. They will identify by a 

specified sticker on their hard hat or wears an arm band. Membership of an 

Emergency Response Team will be decided by Construction Manager. 

• Member of ERP will receive training in the fighting of small fire, perform cardiac 

pulmonary resuscitation until paramedic arrive, apply simple tourniquet to stop 

bleeding, reporting to security on Duty which in turn will report to Construction 

Manager. 
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EMERGENCY RESPONSE TEAM & ROLE 

 

TITLE FIRE EARTH QUAKE INJURY DAMAGE 
EVACUATIO

N 

HAZARDOUS 

SUBSTANCE 

Area 

Coordinator/      

Construction 

Manager 

ascertains 

stand-by team 

and 

equipments, 

Coordination 

with HSE 

Coordinator 

for ERT 

member 

training and 

equipment 

maintenance 

ascertains 

stand-by team 

and 

equipments, 

Coordination 

with HSE 

Coordinator for 

ERT member 

training and 

equipment 

maintenance 

ascertains 

stand-by 

team and 

equipments

, 

Coordinatio

n with HSE 

Coordinato

r for ERT 

member 

training 

and 

equipment 

maintenanc

e 

ascertains 

stand-by 

team and 

equipments

, 

Coordinatio

n with HSE 

Coordinato

r for ERT 

member 

training 

and 

equipment 

maintenanc

e 

ascertains 

stand-by 

team and 

equipments, 

Coordination 

with HSE 

Coordinator 

for ERT 

member 

training and 

equipment 

maintenance 

ascertains 

stand-by team 

and 

equipments, 

Coordination 

with HSE 

Coordinator 

for ERT 

member 

training and 

equipment 

maintenance 

report the 

emergency 

situation to 

project 

management. 

report the 

emergency 

situation to 

project 

management. 

report the 

emergency 

situation to 

project 

manageme

nt. 

report the 

emergency 

situation to 

project 

manageme

nt. 

report the 

emergency 

situation to 

project 

management

. 

report the 

emergency 

situation to 

project 

management. 

Team 

Leader/ 

Commander/ 

HSE 

Coordinator 

takes over the 

emergency 

situation 

control, leads 

the evacuation 

effort and 

perform 

counting head 

of workers 

assembled in 

muster point 

takes over the 

emergency 

situation 

control, leads 

the evacuation 

effort and 

perform 

counting head 

of workers 

assembled in 

muster point 

takes over 

emergency 

situation by 

preventing 

other 

accident 

occur, mass 

control, 

handling 

injured 

victim. 

takes over 

emergency 

situation 

control by 

preventing 

next 

damage 

occur, mass 

control and 

secure 

event 

location 

ensure all 

people have 

left the scene 

and 

assembling in 

Muster 

Point. If 

possible, turn 

off electricity 

ensure the 

spill/exposure 

had secured 

and cleaned 

up. 

Coordination 

with team 

members 

Leader 

Deputy/ 

Instructor/ 

First Aider 

call security 

on-duty to 

inform the 

emergency 

situation. 

Report to 

Leader 

call security on-

duty to inform 

the emergency 

situation. 

Report to 

Leader 

call security 

on-duty to 

inform the 

emergency 

situation. 

Report to 

Leader 

call security 

on-duty to 

inform the 

emergency 

situation. 

Report to 

Leader 

call security 

on-duty to 

inform the 

emergency 

situation. 

Report to 

Leader 

call security 

on-duty to 

inform the 

emergency 

situation. 

Report to 

Leader 
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ERT Member 

1/ 

Supporting 

Team 

try to 

extinguish the 

fire using 

portable fire 

extinguisher 

assist team 

leader to 

evacuate 

people from 

the area 

prepared 

with first 

aid kit, 

asisst team 

leader 

handling 

the injured. 

standby as 

stretcher 

#1 

securing 

area, mass-

control 

assist team 

leader to 

evacuate 

people from 

the area 

prepared with 

environmental 

spill kit, clean 

up the spill/ 

close the 

expose area 

ERT Member 

2/ 

Supporting 

Team 

try to 

extinguish the 

fire using 

portable fire 

extinguisher 

assist team 

leader to 

evacuate 

people from 

the area 

prepared 

with 

stretcher , 

asisst other 

member 

handling 

the injured. 

standby as 

stretcher 

#2 

assist other 

member, 

by clearing/ 

securing 

area with 

baricades if 

necessary 

assist team 

leader to 

evacuate 

people from 

the area 

prepared with 

environmental 

spill kit, clean 

up the spill/ 

close the 

expose area 

ERT Member 

3/ 

Supporting 

Team 

standby with 

fire 

extinguisher, 

assist Member 

1 and 2 if 

necessary 

assist team 

leader to 

evacuate 

people from 

the area 

prepared 

with 

stretcher , 

asisst other 

member 

handling 

the injured. 

standby as 

stretcher 

#3 

assist other 

member, 

by clearing/ 

securing 

area with 

baricades if 

necessary 

assist team 

leader to 

evacuate 

people from 

the area 

prepared with 

environmental 

spill kit, clean 

up the spill/ 

close the 

expose area 

ERT Member 

4/ 

Supporting 

Team 

standby with 

fire 

extinguisher, 

assist Member 

1,2, and 3 if 

necessary. 

Report to 

Team Leader 

to receive 

certain task 

such as: turn 

off the 

electricty.utilit

y 

assist team 

leader to 

evacuate 

people from 

the area 

prepared 

with 

stretcher , 

asisst other 

member. 

standby as 

stretcher 

#4 

assist other 

member. 

report to 

Team 

Leader 

assist team 

leader to 

evacuate 

people from 

the area 

prepared with 

environmental 

spill kit, clean 

up the spill/ 

close the 

expose area 
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Communicat

Iion/ Radio 

Room 

call the 

nearest fire 

brigades, 

clinic/ hospital 

and police 

dept if 

necessary 

call the nearest 

fire brigades, 

clinic/ hospital 

and police dept 

if necessary 

call the 

nearest 

clinic/ 

hospital 

and police 

dept. if 

necessary 

call the 

nearest fire 

brigades, 

clinic/ 

hospital 

and police 

dept if 

necessary 

call the 

nearest fire 

brigades, 

clinic/ 

hospital and 

police dept if 

necessary 

call the 

nearest fire 

brigades, 

clinic/ hospital 

and police 

dept if 

necessary 

 

8.4 Emergency Response Equipment 

Emergency Response Equipments such as spill kit, gas detector, fire extinguisher, 

stretcher, ambulance and first aid kit shall be properly operated and provided around 

PROJECT AREA.  

 

Equipment Location PIC Inspection 

Ambulance (4WD) Workshop Health Officer Once a month 

First Aid Kit Every area Health Officer Once a month 

Fire Extinguisher Every area Safety Officer Once a month 

Stretcher Inside Ambulance, 

HSE  

Health Officer Once a month 

Spill Kit Every area Environment 

Officer 

Prior to 

provision 

Gas Detector Workshop Safety Officer Once a month 

 

8.5 Emergency Evacuation 

This step below is taken because of the following emergency situation. Special 

emergency instruction will be made for CONTRACTOR site. The following steps should 

be done: 

1. Identify the type of hazard/emergency on the happening situation 

2. Identify wind direction to determine Muster Point and crossing evacuation 

procedure. 

3. Assembly Points located in two area (in front of the building and in the back) 

4. Provide Portable Announcer (portable loud speakers) to help giving direction. 

5. All personnel shall be gathering at Muster Point that had been determined. 

6. The ERT Leader will count all people gathered at Muster Point. 

7. All electricity shall be shut down from center panel located inside room beside 

stairs on ground floor 

8. All vehicles are parked at the place that will not interfere when the emergency 

vehicles entered the venue. 

9. Do not back to work station until “All Clear” sign is announced or rings 

10. Asembbly Point (Muster Point) will be given “M” alphabet, with the green 

board and white color in the center. Muster point always be placed above the 

wind from emergency area / emergency venue 

11. The Emergency Control Center is  located  in the office, leaded by Project 
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Manager, assisted by HSE Manager and ERT. 

12. There are no information that can be release to media or other party without 

the approval of Project Manager. 

13. Establish parking rule that regulates all parking vehicle must be park in 

reversed position 

14. If there is any injured person and needed medical treatment, ERT and first aider 

shall take the person to nearest (appointed) hospital (see medical evacuation) 

 

8.6 Medical Evacuation 

Medical evacuation will be provided by CONTRACTOR in case of any medical 

emergency situation by using ambulance from nearby hospital. Health officer will be 

person in charge to take victim to nearest hospital for further medical treatment. 

 

Medical treatment service will be provided by a Hospital with 24 hours a day access to 

an off-site consultant physician. A clinic, a national doctor, paramedics, and two 

ambulances will be provided to meet service as follows: 

• General medical care, including diagnosis and therapy of common, acute medical 

condition. 

• First aid and minor trauma management. 

• In-field stabilization of medical and surgical emergencies. 

• Rescue, extrication and medical transportation of ill and injured parties by suitable 

air, water, or ground transport to designated referral hospital. 

 

Staffing, equipment, programs and procedures, and supplies for medical service shall 

be in accordance with PROJECT’s requirements, Manual, Company's policy. 

 

8.7 Emergency Institution & Contact Numbers 

Below list of Emergency Institution and contact numbers nearby PROJECT area: 

 

Polres Siak : (0764) 20 110 

Polsek Minas  : (0761) 598 110 

Polsek Tualang Perawang 

BASARNAS Riau 

: (0761) 91 448 

: (0761) 674 821 

Pemadam Kebakaran Perawang 

RSUD Siak 

: (0761) 91088 6000/ 6001 

: (0764) 200 11 

  

8.8 Emergency Drill 

To ensure the Emergency Response Plan and Preparadness is effective, the emergency 

drill or exercise will be conducted every 6 (six) month. Emergency drill will be held on 

different type of emergency lead by HSE coordinator. Scenario shall be made prior to 

commencing drill and will be reported to COMPANY. 
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8.9 Emergency Preparadness Evaluation 

Emergency preparedness evaluation shall be taken after drill including. Following the 

scenario, HSE Coordinator will do the evaluation on the emergency drill especially on 

the  total evacuation time takes during the evacuation, the readiness of the 

emergency response team on their rules, the participation of the employee, the 

effectiveness of Emergency Response Procedure, and the availaibility and readiness of 

the emergency equipment. 

 

9 OBSERVATION & INTERVENTION 

As one of HSE Program in this PROJECT, Observation and Intervention program shall be 

conduct by all workers (within CONTRACTOR and also COMPANY). 

 

Workers are encouraged to file report of any unsafe act or condition in workplace. In case 

of any unsafe act or condition in daily basis, worker shall report it to HSE officer to be 

followed up by filling SHES Card. 

 

Observation result will be collected each month, and for worker with numerous amount of 

report regarding to any unsafe act or condition will be awarded. 

 

The main purpose of the observation & Intervention program is to minimize occurence of 

nearmisses, anomaly cases, or even incident. 

 

10 SAFETY AWARDS 

10.1 Safety Personnel Award 

SHES Card Award will be awarded once in a month for employee and work team 

based on the quantities and qualities of the reports. 

 

10.2 Safe Work Celebration  

Safe Manhours without LTI will be celebrate on 350.000 Manhours and 700.000 

Manhours. All worker, subcontractor and COMPANY will be participate on the 

celebration. 

11 HSE VIOLATION 

In case of HSE Violation done by worker under CONTRACTOR’s, he/she will get disciplinary 

provision/sanction from CONTRACTOR’s management, based on the severity of violation 

refer to disciplinary rules set by CONTRACTOR. 

 

Employees: 

- Shall not smoking in working area except on the designated location 

- Shall wear PPE all the time in working area 
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- Shall not drink alcohol during working hours and or at working premysis 

- Shall not use prohibited drugs 

- Shall not have a quarrel in working area 

- Shall follow procedures to work 

- Shall follow all the disciplinary rules set by CONTRACTOR 

 

12 INCIDENT REPORTING & INVESTIGATION  

12.1 Incident Reporting 

Every  incident  and  near  miss  shall  be  reported  immediately to  ensure  that  

an  investigation  is conducted to determine the cause and identify appropriate 

corrective actions to prevent recurrence. 

 

12.2 Incident Investigation 

Every incident or near miss shall be investigated  and an Incident Investigation 

team shall be set up to investigate the caused of the incident. 

 

Project Manager shall issue a detailed report of the investigation to COMPANY 

within 7 (seven) days after the incident occured. 

 

The result of the incident investigation report shall be announced to all employee/ 

workers through the bulletin board/ meetings.  

 

The main purpose of the investigation is to find out the incident causes, and to 

establish suitable corrective actions, which will then reduce the possibility of a 

similar incident to occur. 

 

12.3 Lesson Learned 

 Learning from incidents could help to prevent incidents in the future. Incident report 

will be shown on bulletin board, discuss on safety talk and HSE meeting. 

 

13 INTERFACE 

Interfacing with other company, contractor and facilites will occur during this PROJECT 

execution. Interface activity (communication) such as coordination meetings and 

correspondencies with related parties will be conducted  to ensure effective work and to 

avoid impacts/ obstacles during work commencing. 

 

14 LAW AND REGULATION COMPLIANCE 

To ensure safety work practices, CONTRACTOR wil make list of regulations related to work 

activities in PROJECT including Codes, Standards, and Reference. CONTRACTOR then will 

make program to achieve compliances regarding to all the related laws and regulations.  
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15 SITE SECURITY PLAN 

CONTRACTOR shall responsible for all materials and equipment in his custody or placed in 

construction by him and shall take all necessary precautions to ensure the protection of all 

materials, aequipment and construction work from theft, vandalism, and fire and all other 

damage and loss. 

  

Security personnel employed by CONTRACTOR shall be competent and experienced to 

secure the area, material, equipment and tools that owned both by CONTRACTOR and 

COMPANY at CONTRACTOR’s premysis. Security personnel shall be uniformed and 

registered to COMPANY. All such personnel shall be approved by COMPANY prior the 

employement . 

 

Each person employed on the construction site shall bewearing an identification badge and 

registered to COMPANY’s security organization. CONTRACTOR shall provide badges for his 

employees and subcontractors which shall be coordinated with the identification system in 

PROJECT and shall be approved by COMPANY. In addition to personnel identification, all 

licensed construction vehicles shall be registered to COMPANY’s security organization and 

shall be marked with a suitable identification sticker. The licensed vehicles of construction 

personnel autorized to bring their vehicles on site shall be similarly registered and marked. 

 

Prior entering CONTRACTOR premysis, all visitors shall report to Security, Vehicle or 

Equipment shall be checked by Security on Exit and Entry to ensure there are no harmfull 

material entering the area and there are no material, tools or equipment exit the area 

without permission. 

 

16 ATTACHMENT 

16.1 HSE Program 

16.2 HSE Organization Chart 

16.3 HSE Training Program 

16.4 Risk Assessment 

16.5 PPE Matrix 

16.6 List of  HSE Procedure 

16.7 HSE KPI 

16.8 HSE Statistic Form 

16.9 SHES Card 

16.10 Incident Investigation Form 

16.11 HSE Policy Statement 

16.12 Drugs & Alcohol Policy Statement 
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Appendix L. Empirical Calculations used for Thermal Mixing 
Zone 



Background 

Two methods were used for comparison: 

1. A thermal mass balance mixing calculation 

2. A steady state river temperature thermodynamic calculation 

Both approaches fluctuated the river temperature and powerplant discharge temperature across a 

large range of temperature variations that may occur to approximate the mixing volume 

temperature. Mixing zone distance was estimated. 

The critical point is that the discharge volume is very small (i.e. <23 L/s) and the receiving 

environment (the Siak River) is significantly larger (22,500 L/s for the lowest minimum daily flow 

recorded over 24 years, and 221,000 L/s for the mean annual daily flow). This is equivalent to a 

dilution ratio for the discharge water entering the river of 1: 980 – 9600 (minimum and mean daily 

flows).   

 

Method 1 – Thermal mass balance mixing calculation 

�� =  �� ∗ �� + �� ∗ ���� + ��   
Where: 

Mt = Siak River temperature downstream of plant discharge  

Df= Plant discharge flow (m3/s) 

Rf = Siak River flow (m3/s) 

Dt = Plant discharge temperature (°C) 

Rt = Siak River temperature (°C) 

 

Method 2– Thermal mass balance mixing calculation 

K = 3.7 + (0.0613+β)(70 + 3.5W2 ) 

β = 0.0454 + 0.00192TB + 0.000156T2
B 

TB = 
��+��2  

 

Where: 

K= heat exchange coefficient 

β = co sta t  
Ts = Receiving water temperature (i.e. Siak River, °C) 



Td = Discharge water temperature difference from receiving water (i.e. powerplant discharge temp 

less river temperature, °C), can be corrected for humidity and air temperature using the Mollier 

diagram.  

TB = Mixed water temperature (°C) 

W2 = Velocity of receiving water (m/s, i.e. Siak River) 

 

 
After calculating B and eventually K, the ΔT of the recei i g ri er e iro me t do stream of the 
discharge point is calculated using the following equation: 

 

ΔT =  
 �� ∗ ���� exp (   ����∁��  �) 

 
Where: 

 
Df= Plant discharge flow (m3/s) 

Rf = Siak River flow (m3/s) 

ρ = density of water (1000 kg/m3) 

C =  Specific heat (4.19 · 103 J/kg °C) 

x = distance downstream 

 

Using equation 2 above and: 

• Siak River flow of 22.5 m3/s 

• Discharge flow of 23 L/s 

• Siak River Temperature of 28 °C 

• Discharge plant temperature of 31 °C 

• River velocity of 1 m/s 

A distance 20 m downstream resulted in an approximate temperature increase of 0.0031 °C, which 

was considered to be negligible (and hence the adoption of a 20 m mixing zone).  
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Heat Transport
Basic Equations and Applications

Environmental Hydraulics

Heat Exchange

Important for circulation in a receiving water.

Determines the rate at which artificially added heat is 
transferred to the atmosphere

Examples:

• annual temperature variation and stratification in a lake

• evaporation

• discharge of cooling water from fossil and nuclear power 
plants
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Example of a Power Plant

Cooling power:

c: specific heat (4.19 · 103 J/kg oC)

oQ t cΔ ρ

Examples of Cooling Water Systems

Only open cooling water systems 
in Sweden

Receiving waters: The Baltic Sea, 
Öresund, Kattegatt

Savannah 
River

Open system
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Examples of Cooling Water Systems

Chernobyl

Closed system:

Nuclear Power Plant, Daya Bay, China
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Öresundsverket, Malmö

Plant outline

Annual production:

3 TWhr electric power

1 TWhr heat

Öresundsverket, Malmö

Plant for production of electric power and district heating.

Advanced cooling system:

Pipe diameter 2.2 m

Handle a flow of 3 – 6 m3/s

Water intake in the harbor area

360 m long outfall in the harbor area

Excess temperature 10 deg
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Heat Exchange Mechanisms

Heat exchange at a water surface:

Φs = incoming short wave solar radiation (0.17 m < < 
3.8 m); instantaneous: 0 – 1000 W/m2; daily average
60 – 300 W/m2

Φsr = reflected short wave solar radiation; daily average 7 
- 20 W/m2

Φa= incoming long-wave atmospheric radiation (3.8 m < 
< 80 m); 200 – 450 W/m2

Φar = reflected atmospheric radiation 3 % of Φa

Φbr = emitted long wave radiation from the water surface; 
250 – 500 W/m2

Φe = heat exchange due to evaporation or condensation,
naturally occuring (density driven) or forced (winds)
0 – 1000 W/m2

Φc = heat exchange due to conduction; 70 – 200 W/m2

Components in Heat Budget
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Net heat flow to a water surface:

Φn = (Φs - Φsr + Φa - Φar) – (Φbr + Φe + Φc) = Φm – Φv

(difference between positive and negative flows)

Φm depends on meteorological conditions

Φv depends on water surface temperature, air 
temperature, air moisture, and wind speed

Equilibrium Temperature

Equilibrium temperature (TE): for given meteorological 
conditions, the temperature that corresponds to a neat heat 
flow of zero at the water surface

⇒ The temperature that the water surface will approach under 
constant meteorological conditions

TS < TE : heating up

TS > TE : cooling down
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Example: Temperature Variation and Heat 
Balance for Lake Cayuga

For small deviations between TS and TE:

Φn = K (TE – TS)

K: heat exchange coefficient

Approximate expression for K:

2
23.7 (0.0613 )(70 3.5 )K Wβ= + + +

20.0454 0.00192 0.000156T Tβ ββ = + +

2
s dT T

T
+

=β
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A water mass is supplied with Φx extra heat (e.g., 
cooling water discharge) 

=> increase in surface water temperature to TS
1 to 

allow for release of extra heat to the atmosphere

1( )n x E sK T TΦ −Φ = −

1( )x s s sK T T K TΦ = − = Δ

Example: Estimate Pond Size for Cooling Water

Calculate the pond surface water area that is required for 
emitting the excess heat from a 600 MW nuclear power plant, 
with an efficiency of 33 % (i.e., 33 % of the produced heat energy 
in the power plant is transformed into electric energy). The 
maximum allowable excess temperature in the pond is 2 0C:

a summer day, when the air temperature is 25 0C, the relative 
humidity 40%, and the water temperature 15 0C

an autumn day, when the air temperature is 10 0C, the relative 
humidity 70 %, and the water temperature 15 0C.

The wind velocity is assumed to be 5 m/s at both occasions.
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Determine dew point temperature from a Mollier diagram.

⇒Td = 10.5 0C and Td = 5.0 0C

0 015 10.5 15 5.0
12.7 and 10.0

2 2
T C T Cβ β

+ +
= = = =

=> K = 28.3 W/m2 0C and K = 26.0 W/m2 0C

The amount of heat power in the cooling water is: 1800 · 0.67 ≈
1200 MW (the total heat production in the power plant is 1800 
MW, out of which 600 MW is electric energy). 

Mollier Diagram for 
Humid Air
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If 1200 MW heat power should be transferred from the pond to 
the atmosphere, the following pond area A will be required:

6
6 21200 10

21.2 10 21.2 km
2 28.3

A
⋅

= = ⋅ =
⋅

6
6 21200 10

23.1 10 23.1 km
2 26.0

A
⋅

= = ⋅ =
⋅

Example: Discharge of Cooling Water to River

Steady state conditions prevail with the river flow rate Q
and the cooling water flow rate Q0. The discharged cooling 
water has got an excess temperature ΔT0. Assume that the 
water velocity U does not change in the river flow direction 
(x-direction).
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A short distance downstream of the discharge point x=0 well-mixed 
conditions are obtained, and the excess temperature ΔT due to the 
cooling water discharge will only depend on the x-coordinate. 

ΔT will asymptotically approach zero in the downstream direction 
due to heat exchange (emittance) with the atmosphere. The cooling 
of the river water can be described according to the following 
relationship (the excess temperature ΔT can be considered as a 

pollutant concentration c):

2

2

( ) ( )
x

d T d T KB
u E T

dx dx cA

Δ Δ
= − Δ

ρ

(steady-state AD equation with advection, 
dispersion, and sink term)

Solution to governing equation:

( )0 0 1
exp 1 1

21 x

Q T u
T x

Q E

⎛ ⎞Δ
Δ = − +α⎜ ⎟+ α ⎝ ⎠

where:
2

4
x

KE

A
c u

B

α =
ρ

If a << 1  => 0 0 exp
Q T BK

T x
Q cQ

Δ ⎛ ⎞Δ = −⎜ ⎟ρ⎝ ⎠
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Numerical Example

Assume that:

Q = 400 m3/s
Q0 = 80 m3/s
ΔT0 = 10 0C
B = 400 m
W2 = 10 m/s
Water surface temperature (Ts) 20 0C
Air temperature 25 0C
Relative humidity of 40 %.

The Mollier diagram gives that Td = 10.6 0C.

We assume that Ts is constant = 20 0C when calculating Tβ, which 
gives:

010.6 20
15.3

2
T Cβ

+
= =

=>   β = 0.111 and K = 3.7 + (0.0613 + 0.111) (70 + 3.5 · 102) ≈ 76

( )6
3

80 10 400 76
exp 2 exp 18.1 10

400 1000 4.19 10 400
T x x

−⋅ ⋅⎛ ⎞Δ = ⋅ − ⋅ = ⋅ − ⋅ ⋅⎜ ⎟⋅ ⋅ ⋅⎝ ⎠

This yields:
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The excess temperature will be 2 0C close to the cooling water 
discharge (implying a complete mixing across the entire river 
cross section). 

10 km further downstream the excess temperature will be:

( )6 4 02 exp 18.1 10 10 1.6T C
−Δ = ⋅ − ⋅ ⋅ ≈
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WATER QUALITY ENGINEERING 

Zerihun Alemayehu (AAiT-CED) 

Water Quality Management 

 The control of pollution from human activities so that 

the water is not degraded to the point that it is no 

longer suitable for intended uses.  

 How much is too much? 
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Effects of Pollutant in Rivers 

 According to their physico-chemical or 

biological nature: 

 the addition of toxic substances; 

 the addition of suspended solids; 

 deoxygenation; 

 the addition of non-toxic salts; 

 heating the water; 

 the effect on the buffering system; 

 the addition of human, animal and plant pathogens. 

Water pollutants and their sources 

Pollutant  

category 

Point sources Non-point sources 

Domestic 

sewage 

Industrial 

wastes 

Agricultural 

runoff 

Urban 

runoff 

Oxygen-demanding material X X X X 

Nutrients X X X X 

Pathogens X X X X 

Suspended solids/sediments X X X X 

Salts X X X 

Toxic metals X X 

Toxic organic chemicals X X 

Endocrine-disrupting chemicals X X X 

Heat X 
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Water quality management in Rivers 

 The objective: to control the discharge of pollutants so 

that water quality is not degraded to an unacceptable 

extent below the natural background level. 

 To control we need to:  

 measure the pollutants  

 predict the impact of the pollutants  

 determine the background water quality, and  

 decide the acceptable levels 

Effect of pollutants on river 

 The effect of pollutants on river communities depends 

on: 

 The type of pollutant 

 Its concentration in the water 

 The length of exposure to the community 

 The characteristics of the river 
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Total maximum daily loads (TMDL) 

  A TMDL specifies the maximum amount of pollutant 

that a water body can receive and still meet water 

quality standards. 

 Computed on a pollutant-by-pollutant basis 

 TMDL=WLA + LA + MOS 

 WLA = waste load allocation for point sources 

 LA = waste load allocation for nonpoint sources 

 MOS = margin of safety 

Effects of Oxygen-Demanding Wastes on 
Rivers 

 Cause depletion of dissolved oxygen (DO) 

 Oxygen replenished from the atmosphere and from 

photosynthesis by algae and aquatic plants  

 consumed by organisms 
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Factor Affecting DO in Rivers 

Oxygen in air Algae in water 

Dissolved oxygen (DO) in water 

CBOD NH4
+ 

NO2
- 

NO3
- SBOD 

Photosynthesis Reaeration Respiration 

Sediment 

Oxygen  

demand 

Deoxygenation 

Carboneceous Nitrogeneous 

Settling 

Biochemical Oxygen Demand 

Theoretical oxygen demand (ThOD). The amount of 

oxygen required to oxidize a substance to carbon 

dioxide and water may be calculated by stoichiometry 

if the chemical composition of the substance is know.  
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Example 

Compute the ThOD of 108.75 mg/L of 
glucose (C6H12O6). 

Solution 

 Write balanced equation for the reaction 

C6H12O6+6O26CO2 + 6 H2O 

 Compute the molecular weight 

 Glucose (6C+12H+6O)=72+12+90=180 

 Oxygen (12O)=192 

 Thus, it takes 192 g of oxygen to oxidize 180 g of glucose 

 The ThOD of 108.75 mg/L of glucose is 

 

2
2 /116

cos180
192

)/75.108( OLmg
eglug

gO
Lmg 
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Chemical Oxygen Demand (COD) 

 The amount of  oxygen needed to oxidize the 
wastes chemically. 

 In the COD test, a strong chemical oxidizing 
agent (chromic acid) is mixed with a water 
sample and then boiled. 

 The difference between the amount of 
oxidizing agent at the beginning of the test 
and that remaining at the end of the test is 
used to calculate the COD. 

Biochemical Oxygen Demand (BOD) 

If the oxidation of an organic compound is carried out 
by microorganisms using the organic matter as a food 
source. 

Organic matter + O2                                   CO2 + H2O + New Cells + Stable 

Products 

Microorganisms 
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BOD Curve 

)1( kt

ot eLBOD
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BOD Remaining 

BODt 

Lo  

Nitrogen Oxidation 

 Proteins contain nitrogen that can be oxidized 
with the consumption of molecular oxygen. 

 Carbonaceous BOD (CBOD): oxidation of carbon  

 Nitrogenous BOD (NBOD): nitrogen oxidation. 
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Nitrification 

NH4
+ + 2O2                                 NO3

- + H2O + 2H+ 
Microorganisms 

NH4
+ 

NO2
- 

NO3
- 

Nitrosomonas 

Nitrobacter 

N
itrifica

tio
n

 

BOD Curves 
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DO Sag Curve 

DO Sag Curve 
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Mass-Balance Approach 

 Three conservative mass balances may be used to 
account for initial mixing of the waste stream 
and the river.  

 DO, CBOD, and temperature all change as the 
result of mixing of the waste stream and the 
river.  

Mass of DO in Wastewater 

Mass of DO 
in River 

Mass of DO in River 
after mixing 

DO and BOD after mixing 

Where Qw = volumetric flow rate of wastewater, m3/s 
 Qr = volumetric flow rate of river, m3/s 
 DOw = dissolved oxygen concentration in the wastewater, g/m3 
 DOr = dissolved oxygen concentration in the river, g/m3 
 Lw = ultimate BOD of the wastewater, mg/L 
 Lr = ultimate BOD of the river, mg/L 
 La = initial ultimate BOD after mixing mg/L 
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Example 

A certain college discharges 17,360 m3/d of 
treated wastewater into a nearby river. The 
treated wastewater has a BOD5 of 12 mg/L and k 
of 0.12 d-1 at 20oC. The river has a flow rate of 
0.43 m3/s and an ultimate BOD of 5.0 mg/L. The 
DO of the river is 6.5 mg/L and the DO of the 
wastewater is 1.0 mg/L. Compute the DO and 
initial ultimate BOD after mixing. 

 

The temperature after mixing 

 It is found by solving a heat balance equation rather 

than a mass balance  

 Loss of heat by hot bodies = gain of heat by cold 

bodies).  

 The final river temperature after mixing is thus 

calculated as: 

 

rw

rrww
f

QQ

TQTQ
T
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Oxygen Deficit 

 The oxygen deficit is the amount by which the actual 

dissolved oxygen concentration is less than the 

saturated value with respect to oxygen in the air: 

 D = DOs – DO 

 Where D = oxygen deficit, mg/L 

 DOs = saturation concentration of dissolved oxygen at the 

temperature of the river after mixing, mg/L 

 DO = actual dissolved oxygen concentration, mg/L 

Initial Deficit (D
a
) 

The initial deficit = the difference between saturated 
DO and the concentration of the DO after mixing: 

 

rw

rrww
sa

QQ

DOQDOQ
DOD
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Dissolved oxygen in water 

Example 

Calculate the initial deficit of the river 
after mixing with the wastewater from the 
college (previous example). The stream 
temperature is 10oC and the wastewater 
temperature is 20oC. 
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Solution 

 Saturation dissolved oxygen can be read from table. 

Thus at 10oC DOs = 11.33 mg/L 

 From the previous example DOmix = 4.75 mg/L 

 Therefore, initial deficit DO, Da = 11.33-4.75 

 Da=6.58 mg/L 

DO Sag Equation 

 Taking a mass balance of DO as a reactive substance 

expressed as the deficit we get the Streeter-Phelps 

oxygen sag curve 

Rate of increase 

Of the deficit  

Rate of  

deoxygenation 

Rate of  

oxygenation 
= - 

DkLk
dt

dD
rd 

dD/dt = the change in oxygen deficit (D) per unit time, mg/L.d 
      kd = deoxygenation rate constant, d-1 
      kr = reaeration rate constant, d-1 
      L = ultimate BOD of river water, mg/L 
      D = oxygen deficit in river water, mg/L 



4/13/2011 

16 

DO Sag Equation 

 By integrating the previous Eq., and using the initial 

conditions (at t = 0, D = Da) we obtain the DO sag 

equation: 

 

D = oxygen deficit in river water after exertion of BOD for time, t, mg/L 
La = initial ultimate BOD after river and wastewater have mixed, mg/L 
t = time of travel of wastewater discharge downstream, d 

DO Sag Equation 

 When kd = kr we have a reduced equation: 

Deoxygenation Rate Constant. It difference from the BOD rate constant 
because there are physical and biological differences between a river and a 
BOD bottle.  

Where kd = deoxygenation rate constant at 20oC, d-1 
           v = average speed of stream flow, m/s 
           k = BOD rate constant determined in laboratory at 20oC, d-1 
           H = average depth of stream, m 
           η = bed-activity coefficient (from 0.1 to 0.6  or more.) 
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Example 

Determine the deoxygenation rate constant for the reach 

of the river (For the previous examples) below the 

wastewater outfall (discharge pipe). The average speed of 

the stream flow in the river is 0.03 m/s. The depth is 5.0 m 

and the bed-activity coefficient is 0.35. 

 

Solution 

 From the previous examples we have k = 0.12d-1 

 The deoxygenation constant at 20oC is 

 
11 12.0)35.0(

0.5
/03.0

12.0   d
m

sm
dkd

 The deoxygenation constant is at 20oc, but the 

Stream temperature is 100c. Thus we must correct it  

120101 034.0)135.1)(1221.0(10   ddCatk
o

d
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Reaeration 

 The value of kr depends on the degree of turbulent 

mixing, which is related to stream velocity, and on the 

amount of water surface exposed to the atmosphere 

compared to the volume of water in the river.  

 A narrow, deep river will have a much lower kr than a 

wide, shallow river.  

 

kr = reaeration rate constant at 20oC, day-1 
v = average stream velocity, m/s 
H= average depth, m 

5.1

5.09.3
H

v
kr 

The Critical point 

 The lowest point on the DO sag curve, which is called 

the critical point, indicates the worst conditions in the 

river. 

 The time to the critical point (tc) can be calculated by 

differentiating and setting DO sag equation to zero 

 when kd = kr: 
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Example 

Determine the DO concentration at a point 5 km 
downstream from the college discharge into the 
river (for the previous examples). Also 
determine the critical DO and the distance 
downstream at which it occurs.    

 

Water Quality in Lakes 

The study of lakes is called limnology 
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Stratification and Turn over 

 Lakes in temperate zone become stratified during 

summer and overturn (turnover) in the fall. 

 

Eplimnion (Warm, aerobic,  

well mixed) 

Hypoplimnion (Cool, poorly mixed, 

 anaerobic) 

Thermocline 

Summer Temperature 

profile 

Stratification and Turn over 

 During winter there is turnover at 4oC 

Eplimnion 

Hypolimnion  

Thermocline 

Winter Temperature 

profile 

Ice 

4oC 

0oC 
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Biological Zones 

 Determined by availability of oxygen and light 

Littoral 

zone 

Light compensation level  

Bentic 

Zone 

Profundal Zone 

Euphotic Zone 

Lake Productivity 

 Lake productivity is a measure of its ability to support a 

food web. 

 Generally measured by algal growth 

 Increased productivity reduces water quality 

 Based on productivity we can classify lakes as 

 Oligothrophic: low level of productivity 

 Eutrophic: high level of productivity 

 Mesotrophic: intermediate productivity 

 Senescent: old and shallow lakes with thick organic sediment 

and rooted plant 
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Eutrophication 

Eutrophication is a natural process in which lakes 

gradually become shallower and more  productive 

through the introduction and cycling of nutrients. 

Oligothrophic Eutrophic Mesotrophic Senescent 

Cultural Eutrophication is caused by human activity by 

speeding up the natural process 

Algal Growth Requirement 

 Carbon: from dissolved CO2 in water 

 Nitrogen: usually as NO3
-, comes from atmosphere or 

industrial waste 

 Phosphorus: from external sources as inorganic form 

(PO4
3-) 

 Trace elements 
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The limiting Nutrient 

 Justin Liebig’s law of the minimum: growth of a plant is 

dependent on the amount of foodstuff that is presented to 

it in minimum quantity.  

 Phosphorus is the limiting nutrient in lakes. 

 Should be below 0.010 to 0.015 mg/L to limit algae. 

Control of Phosphorus 

 Reducing the input from the source 

 Rock weathering 

 Human activity 

 Precipitating  with alum 

 Removing phosphorus-rich sediments by dredging. 
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A simple phosphorus model 

 Rate of addition of P = Rate of removal of P 

   QCin + S = QC + vsAC 
S (g/s) 

Q (m3/s) 

Cin (g/m3) 

Q (m3/s) 

C (g/m3) Area, A(m2) 

Concentration, C 

A 
Q 

Q 

vs 

Settling rate 
Well-mixed lake phosphorus mass balance 

A simple phosphorus model 

AvQ

SQC
C

s

in






The steady-state concentration becomes 

The settling rate, vs,is empirically determined quantity. 

Usually it is around 10 to 16 m/yr. 

QCin + S = QC + vsAC 
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Example: Phosphorus loading  

A phosphorus-limiting lake with surface area equal to 
80 x 106 m2 is fed by a 15.0 m3/s stream that has a 
phosphorus concentration of 0.010 mg/L. In addition, 
effluent from a point source adds 1 g/s of phosphorus. 
The phosphorus settling rate is estimated at 10 m/yr. 

a. Estimate the average total phosphorus 
concentration. 

b. What rate of phosphorus removal at the 
wastewater treatment plant would be required 
to keep the concentration of phosphorus in the 
lake at acceptable level of 0.010 mg/L? 

Solution 

a. Phosphorus loading from the incoming stream 

 QCin = 15 m3/s x 0.01 mg/l x (1g/L)/(mg/L)=0.15 g/s 

The estimated settling rate: 

 

 

The steady-state concentration of phosphorus: 

 

 

    =0.028 g/m3 = 0.028 mg/L 

sm
hrsdhryrd

yrm
vs /1017.3

/3600/24/365
/10 7




2673 1080/1017.315
/)0.115.0(

msmsm

sg

AvQ

SQC
C

s

in








 



4/13/2011 

26 

Solution 

b. To reach 0.010 mg/L, the phosphorus loading from the 

point source must be 

 S = C(Q + vsA) – QCin  

    = 0.010 g/m3(15 m3/s + 3.17 x 10-7m/s x 80 x 106m2) 

    - 15 m3/s x 0.010 g/m3 

    = 0.25 g/s 

The point source efficiency currently supplies 1.0 g/s, so 75 
% removal of phosphorus is needed. 
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CURRICULUM VITAE 
 

 

PROF (R). DR. GONO SEMIADI 
 

Research Centre for Biology- Indonesian Institute of Sciences 
(Pusat Penelitian Biologi –Lembaga Ilmu Pengetahuan Indonesia) 

 
e-mail: semiadi@yahoo.com 

semiadi@gmail.com 
handphone: (+62) 08121105030 

 
 
Sex    : Male 
 
Date of Bird   : Beirut (Lebanon) 09 April 1960 
 
Institution   : Research Centre for Biology, Div. of Zoology 
      Indonesian Institute of Sciences (LIPI) 
 
Office address : Bidang Zoologi, Puslit Biologi LIPI. Jl. Raya Jakarta-Bogor Km. 46 

Cibinong, 16911. INDONESIA 
    Ph. (021) 8765056/57;  fax: (021) 8765068; HP: 08121105030 
  
Expertise   : Mammalia & Wildlife Management 
 

 

SKILLS 

 Extensive   field   experience   in   conducting biodiversity assessment and base line data 
management, with specialty on mamalia and wildlife management. 

 Extensive experience in organizing and holding international joint expedition, conferences, 
workshops, and meetings. 

 Languages: Indonesian (fluent) and English (good) 
 Valid Indonesian driver license: A & C (Car & Motorbike);  New Zealand : Car. 
 Health : Good 

 

 

EDUCATION 
 
1985 :BSc. at Animal Husbandry Faculty, 

Brawijaya University, Malang. Indonesia. 
Major: Nutrition  

 
1989    : MSc. at College of Graduate Studies,Texas A & M University, 

 Kingsville, Texas, USA.  
     Major: Rangeland Management 
 
1993 : PhD. at PostGraduate School, Massey University, Palmerston North, New 

Zealand.  
Major: Wildlife Management 

 
 

mailto:semiadi@gmail.com
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WORK 

 
Present-1984  Research Centre for Biology- Indonesian Institute of Sciences (LIPI) 
 

1993-1995 Postdoctoral Fellow at AgResearch, Ministry of Agriculture & Massey University, 
New Zealand.  

 
1986-1988 Technical Assistance for Professor on Rangeland Management Research,  Texas A 

& M University, Kingsville, Texas. USA. 
 
RESEARCH FUNCTIONAL 

 
2010      Profesor Riset  
2001      Ahli Peneliti Utama 
1997      Ahli Peneliti Muda 
1996      Peneliti Madya 
  
 
TRAINING 
 
2018 Monitoring Captive Breeding & Ranching Facilities. CITES Secretariat Swiss. Bogor 
2017 Asian Pangolin Rescue, Rehabilition and Captive Management. IUCN Pangolin Specialist 

Group. Thailand 
2014  PENYUSUN  (Brevet) Analisis Mengenai Dampak Lingkungan (Environmental Impact 

Assesment). Universitas Gadjah Mada. Yogyakarta.  
2014  Dasar-Dasar Analisis Mengenai Dampak Lingkungan (Environmental Impact Assesment). 

Universitas Gadjah Mada. Yogyakarta.  
2013   Assesor. IUCN Red List .IUCN Secretariat England. Bogor. 
2004   Understanding CITES. TRAFFIC Malaysia & PPS Cikananga. Sukabumi. 
2002   Basic knowledge on ELISA technique. JICA Indonesia. Bogor. 
2002 & 2001 Age determinations from teeth on ruminants. JICA Indonesia, Bogor. 
2000   Laparoscopy and anesthetic technique in birds. JICA Indonesia. Bogor 
1996   Health and Safety In Laboratory. Merck Inc. Jakarta. 
1989   The use of drugs for research purposes. AgResearch, New Zealand.   
1986   Artificial insemination in cattle. Texas A & M University, USA.  
1985 & 1984  Speleotourism Management. Indonesian Speleological Association (FINSPAC/HIKESPI). 

Bogor. 
1984   PENYUSUSN (Brevet). Environmental Impact Assessment/Analisi Mengenai Dampak 

Lingkungan (AMDAL) tingkat A (Brevet A). Universitas Indonesia. Jakarta.  
1983 & 1981  Cave mapping and survey techniques. Indonesian Speleological Association & Flemish Cave 

Research Association. Bogor. 
 

 

TRAINER 

 

2000-Present Scientific Writing, Ethics in Publications, Research Methodology for Indonesian Researcher 
(all Research Centre in Indonesia Ministrial) 

 

 

CERTIFICATE/BREVET 

 
PENYUSUN. Environmental Impact Assessment (Analisis Dampak Lingkungan). UI & UGM 
Assessor. IUCN Red List – Mammalia. 
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CONSULTANT 
 

Bornion Timbers Sdn.BH. MALAYSIA.  Assessment on sambar (Rusa unicolor) bark stripping behavior in 
the rubber plantation – Staretgy for Culling recommendation. Bornion Timber SDn. Bhd. in Sabah. 
MALAYSIA. Team Leader.  2016 

PT. Hatfield Indonesia. Member. Developing Biodiversity Management and Monitoring Plan for PT. 
Freeport Indonesia. Papua Barat. Member. 2015. 

PT HOLCIM INDONESIA Tbk. Team Leader. Rapid Appraisal of Biodiversity at a number of Concenssion 
Areas at a number of Concession Areas belonging to PT. Holcim Indonesia Tbk in Java island.  Puslit 
Biologi LIPI. 2014. 

PT. HOLCIM INDONESIA Tbk. Team Leader. Desain Kawasan Konservasi Perbukitan dan Wilayah 
Perluasan Habitat Kolam di Area Konsesi PT. Holcim  Indonesia Tbk. Pusat Penelitian Biologi LIPI-
Cibinong. 2013. 

PT. Weda Bay Nickel. Coordinator. Pre-clearance surveys for birds, reptiles, amphibians, invertebrates, 
molluscs, and mammals at 5 sites of PT. Weda Bay Nickel Concession Area in Halmahera. In 
partnership with ERA Environment Solution, NZ Ltd. 2013-2012. 

PT Weda Bay Nickel .Team Leader. Aquatics biodiversity management and action plan implementation in PT 
Weda Bay Nickel (Maluku). In partnership with ERA Environment Solution, NZ Ltd. 2013. 

PT. HOLCIM INDONESIA Tbk. Team Leader. Baseline assessment on the biodiversity in karst region. In 
collaboration with PT. ERM Jakarta. Tuban. 2012. 

P.T Weda Bay Nickel (Maluku). Team Leader. Biodiversity assessment on nickel mining concession area in 
Halmahera. In collaboration with PT. ERM Jakarta. Halmahera. 2009-2010. 

PT. INCO Tbk. (Sulawesi). Team Leader.The Blue Print of  Mine Closure Strategy Concept. Sorowako. 
Sulawesi. 2008-2007 

PT. INCO Tbk. (Sulawesi). Team Leader.. Biodiversity Survey and Formulation of Sulawesi Deer and Anoa 
Management. Sorowako. 2007-2006. 

Pemerintah Daerah Tk. I Prop. Kalimantan Timur (c/q Dinas Peternakan). Team Leader. Pembinaan 
Pengelolaan Peternakan Rusa Sambar (Rusa unicolor) di Kabupaten Penajam Paser Utara. .  2003-
2001. 

P.T Barito Pacific Timber (Jakarta). Team Leader. Pemanfaatan kawasan HTI untuk pengelolaan satwa liar 
(rusa timor, Rusa timorensis) di Sulawesi Tenggara. 2000-1999. 

P.T INHUTANI V (Jakarta). Team Leader. Pembuatan Master Plan Budidaya Rusa Sambar (Cervus 

unicolor) di Lampung. 1999-1998. 
 
FACILITATOR 

 
UNDP-KLHK. Coordination in writing National Report for CBD. 2018 
UNDP-KLHK. Transforming Effectiveness Biodiversity Conservation in Priority Sumatran Landscape. AWP 

Plan 2017. Bogor. 2017-2016 
UNDP-KLHK. Enhancing the Protected Areas System in Sulawesi. 2016-2015. 
KLHK. Penetapan 25 Spesies Terancam Punah. 2016-2015 
PUSLIT BIOLOGI-LIPI. Arah dan Penetapan Aturan Pengajuan Kuota Tangkap Dikaitkan Dengan 

Ketentuan CITES. 2013. 
 
RESEARCH AWARD 

 

Member. Japan-ASEAN Science, Technology and Innovation Platform (JASTIP). Kyoto University-Japan. 
Present-2014. 

Member. Rapid appraisal of the endemic, near-extinct Bawean pig (Sus blouchi). IUCN/SSC Wild Pig 
Specialist Group-Switzerland. 2015-2013. 
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Member. Comparative study on comprehensive forest management systems in Southeast Asia Kyoto 
University- Research Centre for Biology- LIPI. 2014-2011. 

Principle Investigator. Evaluation on the captive breeding model on Malay pangolin Manis javanica. 
Kompetitif LIPI. 2013-2012. 

Principle Investigator. Distribution and Characterization of Indonesian endangered mammal species for 
Conservation Strategy development. Riset DIKTI-LIPI.2010-2009. 

Member. Breeding selection in Captive sambar deer (Rusa unicolor) for domestication purposes. Riset 
Kompetitif LIPI Sub-Program Domestikasi Keanekaragaman Hayati Indonesia. 2010-2008. 

Member. The establishment of  Javan warty pig captive breeding. Puslit Biologi LIPI, LA Zoo (USA) & 
PPSP Cikananga Sukabumi. 2010-2007.  

Assessor. Global Mamalia Assessment – IUCN (Asian Region). Taxon Bovidae, Suidae, Cervidae & 
Tragulidae. GMA- Deer Specialist IUCN. 2008. 

Member. Digital library development on biology literatures. Puslit Biologi LIPI. 2008-2007. 
Principle Investigator. Management strategy for the conservation of Javan Warty pig Sus verrucosus in Java 

island. Puslit Biologi LIPI.  2007. 
Principle Investigator. The Improvement of sanctuary captivity facility for endangered Bawean deer (Axis 

kuhlii). Stichting Dierentuinen Helpen. Netherland. 2007. 
Principle Investigator. Biodiversity Survey and Formulation of Sulawesi Deer and Anoa. INCO Inc. 

Sorowako. 2007-2006. 
Principle Investigator. Distribution of Javan warty pig (Sus verrucosus) in Java, Bawean and Madura islands. 

Puslit Biologi LIPI. 2008-2006. 
Principle Investigator. Idenfification of habitat for a semi-captive and re-introduction program of Javan Warty 

Pig (Sus verrucosus). Puslit Biologi-LIPI & IUCN/SSC Pigs, Peccaries and Hippos Specialist 
Group (PPHSG).2007-2005. 

Member. Nutraceutical properties of Sambar deer (Rusa unicolor) velvet antlers. Puslit Biologi LIPI. 2006-
2005. 

Principle Investigator. Non-invasive hormonal methodology analysis on several wild animals. Puslit Biologi 
LIPI. 2005. 

Member. The rusa deer (Rusa timorensis) as domesticated animal. Hibah Bersaing IPB- Puslit Biologi LIPI. 
2005-2003. 

Principle Investigator. The use of Indonesian deer as protein source alternative in remote area. UPT 
Biomaterial - Puslit Bioteknologi LIPI. 2004-2003. 

Member. Rapid Assessment of the Current Conservation Status and Future Management Needs of the 
Endangered Javan Warty Pig (Sus verrucosus). IUCN/SSC Pigs, Peccaries and Hippos Specialist 
Group (PPHSG) & Research Centre for Biology LIPI. 2003 

Member . Study on the phylogeny of Indonesian  deer. JICA, Japan -Indonesia.2003Principle Investigator. 
Quality Evaluation and Processing Development on Sambar deer (Rusa unicolor) velvet antler. 
Top-Down Research Award Program LIPI. 2003-2002  

Principle Investigator. The development of etawah goat in Kaligesing-Purworejo. IPTEKDA V. Indonesian 
Insitute for Sciences. 2001 

Principle Investigator. Establishment of permanent population monitoring plots for Bawean deer (Axis 

kuhlii). Nagao  Natural Enviroment Foundation. Japan. 2001-2000. 
Member. Assessment on the management of Ujung Kulon National Park, Java, Indonesia. Fauna Flora 

International, England, US Fish & Wildlife Service & P3Biologi LIPI. 1999-1998.  
Member. Understanding on the biology of cuscus (Ailurops sp.) for conservation purposes.  Indonesian 

Research Board-RUT IV. 1999-1997. 
Principle Investigator. Biology of Bawean deer (Axis kuhlii) and the prospect of captive breeding. Indonesian 

Research Board-RUT IV 1998-1996. 
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SCIENTIFIC MEMBERSHIP 

 

Global Species Management Planning- IUCN & AZA/EAZA, Banteng & Babi rusa. Present-2016 
Species Survival Commission-IUCN - SSC Wild Pig Group. Present-2010. 
Species Survival Commision-IUCN -  SSC Pangoline Group. Present-2014. 
Species Survival Commission-IUCN - SSC Deer Specialist Group. 2008-2005 
The Wildlife Society. USA. 2006-2003 
Federation Indonesian Speleological Association (FINSPAC/ HIKESPI). 2000-1983. 
Indonesian Zoological Society (MZI). Present-1996 

 
 

EXTERNAL EXAMINOR 

 
PhD. Mufti Sudibyo. Status Rusa timorensis di kawasan TN Ujung Kulon. IPB. 2013 
PhD. Ristika Handarini. Penentuan masa aktif reproduksi dalam satu siklus ranggah berdasarkan profil 

hormon testosteron, morfologi gonad dan karakteristik semen pada rusa timor (Rusa timorensis) 
jantan. IPB. Bogor. 2006. 

PhD. Djalal Rosyidi. Beberapa aspek biologi dan karakteristik karkas kancil (Tragulus javanicus). IPB. 
Bogor. 2005. 

PhD. Deden Ismail. Kajian tingkah laku dan kinerja reproduksi rusa Jawa (Cervus timorensis) yang 
dipelihara di penangkaran Cariu dan Ranca Upas, Jawa Barat. UnPad Bandung. 2002. 

 
ASSIGNMENT 
 
Member. Panitia Penilai Jabatan Fungsional Peneliti tingkat Nasional (National Committee on Research 

Functional Assessment). LIPI. Present- 2016 
Coordinator. Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA) National Focal 

Point for Convention on Biological Diversity (CBD). Puslit Biologi. Present-2017 
Co-Leader. National Delegation in 21st SBSTTA-CBD Meeting. Montreal-Canada. 2017 
Member. IUCN-EAZA-PKBSI. Global Species Management Plan (Anoa, Babirusa, Banteng). Present-2015. 
Member. Validator.  Riset Khusus Vektor dan Reservoar (Special Research on Vector & Reservoir-Ministry 

of Health). Kementerian Kesehatan. Present-2016. 
Member. Panitia Penetapan Perubahan Aturan Jenjang Peneliti Litbang. Pusbindiklat LIPI. Present-2017 
Member. Panitia Penilai Jabatan Fungsional Peneliti tingkat Satker. Puslit Biologi LIPI Bogor. 2016-2013, 

2010-2005. 
Chairman. Panitia Penilai Jabatan Fungsional Peneliti tingkat Satker. Puslit Biologi LIPI Bogor. 2015-2008;. 
Coordinator. Reproduction Laboratory, Bidang Zoologi–Puslit Biologi LIPI. 2015-present, 1995-2007,  
Coordinator. LENGGURU PAPUA.  Expedition on Biodiversity and Geology. IRD France & LIPI Indonesia. 

2015-2014. 
Coordinator. New Concept Building for Sustainable Humanosphere and Society in the Equitorial Zone of 

South-East Asia. Kyoto University- Puslit Biologi LIPI. 2013-2011.  
Sub-Curator. Taxa group Large mammals. Museum Zoologicum Bogoriense. Puslit Biologi LIPI. 2013-2005.  
Member. Tim Nasional Pengkajian Pengembangan Silvopastura Serta Peningkatan Kualitas Sapi Bali 

Melalui Persilangan Dengan Satwa Banteng di Propinsi Nusa Tenggara Barat. Departemen Kehutanan. 
2010. 

Member. Panitia Penilai Makalah Berkala Ilmiah Tingkat Nasional. Lembaga Ilmu Pengetahuan Indonesia. 
2014-2009. 

Member. Tim Penyusunan Pedoman Formasi Jabatan Fungsional Peneliti. Pusbindiklat LIPI. Peraturan 
Kepala Lembaga Ilmu Pengetahuan Indonesia No. 05/E/2009. 2009-2008. 

Member. Tim Standar Kompetensi Jabatan Fungsional Peneliti. Pusbindiklat LIPI. Peraturan Kepala 
Lembaga Ilmu Pengetahuan Indonesia No. 04/E/2009. 2009-2008. 
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Member. Tim Penilai Keberhasilan Penangkaran wilayah Balai Besar KSDA Jawa Barat. Balai Besar KSDA 
Jabar-Bandung. 2009-2007. 

Member. Panitia Penilai Makalah Berkala Ilmiah tingkat nasional. Pusbindiklat-Lembaga Ilmu Pengetahuan 
Indonesia. 2008-2006. 2010-present. 

Assesor. Global Mamalia Assessment –IUCN (Asian Region). Taxon Bovidae, Suidae, Cervidae & 
Tragulidae. GMA- Deer Specialist IUCN. 2008. 

Coordinator. Sub-Program Domestication of Indonesian Biodiversity. Program Riset Unggulan Kompetitif 
LIPI Jakarta. 2008-2005. 

Coordinator. Program Peningkatan Kinerja Kelembagaan (CITES). Puslit Biologi LIPI. 2008. 
Member. Panitia Pengembangan Pameran Museum Zoologi. Puslit Biologi LIPI. 2008-2006. 
Coordinator. Regular Scientific Speech. Puslit Biologi LIPI Bogor. 2006-2005. 
 

 

LECTURE/WIDYAISWARA LUAR BIASA 
 
Present-2000.  Pusat Pembinaan Pendidikan & Latihan Peneliti (PUSBINDIKLAT)-LIPI 
 

EDITOR/REVIEWER 

 
Involve in several national journals as Editor and Reviewer and in several internasional journals as Reviewer. 

Present-2010. 
 

PUBLICATION- Book 

 
(7) Rode-Margono E.J, Mark Andreas Rademaker, Gono Semiadi, Stephan Bulk. 2017. Javan/Bawean 

Warty Pig In: Ecology, Conservation and Management of Wild Pigs and Peccaries (edits. Mario 
Melletti & Erik Meijaard). Cambridge University Press. isbn: 9781107187313. 

(6) Kurniati, H. 2008. Pembesaran dan penangkaran Buaya Jenis Buaya Muara Crocodylus porosus dan 
Buaya Air Tawar Irian Crocodylus novaguinea. Puslit Biologi LIPI. (editor: G. Semiadi). ISBN 
978-979-799-247-7. 33 pp. 

(5) Suyanto, A. 2006. Rodent di Jawa-Seri Panduan Lapangan. Puslit Biologi LIPI. (editor: G. Semiadi). 
ISBN 979.579.091.9 

(4) Semiadi, G. 2006. Biologi rusa tropis. Puslit Biologi LIPI. ISBN 979.579.090.0  182 pp. 
(3) Semiadi, G & R.T.P Nugraha. 2005. Panduan Pengamatan Reproduksi Pada Mamalia Liar. Puslit Biologi 

LIPI. ISBN 978-9795-790-846. 93 pp. 
 (2) Semiadi, G. 2004. Sifat biologi rusa Bawean (Axis kuhlii). Puslit Biologi LIPI. Bogor. ISBN 979-579-

064-1. 98 pp. 
(1) Semiadi, G & RTP Nugraha. 2004.  Panduan pemeliharaan rusa tropis. Puslit Biologi LIPI. ISBN 

9.789795.790563. 110 pp. 
 
 

PUBLICATION- Journal 
 

2017 

 
(141) Hidayat D. S., Imas Sukaesih Sitanggang, Gono Semiadi.2017. Decision Support System for Bat 

Identification using Random Forest and C5.0. TELKOMNIKA, Vol.XX, No.X, July 2017, pp. 
xx~xx. DOI: 10.12928/TELKOMNIKA.v13i2.xxxx. 

(140) Wirdateti & G. Semiadi. 2017. Variasi Genetik Trenggiling Sitaan di Sumatra, Jawa, dan Kalimantan 
Berdasarkan Control Region DNA Mitokndria. (Genetic variation on confiscated pangolin from 

sumatera, jva and Kalimantan based on Control Regional Mitochondrial DNA). Jurnal Veteriner 
18 (2) : 1-11. DOI: 10.19087/jveteriner.2017.18.2 
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2016 

 

 (139) Niccolò Alfano, Johan Michaux, Serge Morand,Ken Aplin, Kyriakos Tsangaras,Ulrike Löber,Pierre-
Henri Fabre,Yuli Fitriana, Gono Semiadi, Yasuko Ishida,Kristofer M. Helgen,Alfred L. Roca, 
Maribeth V. Eiden, Alex D. Greenwooda. 2016. Endogenous Gibbon Ape Leukemia Virus 
Identified in a Rodent (Melomys burtoni subsp.) from Wallacea (Indonesia). Journal of Virology 90 
(18): 8169-8180 

(138) Rademaker M, Meijaard E, Semiadi G, Blokland S, Neilson EW, Rode-Margono EJ. 2016. First 
Ecological Study of the Bawean Warty Pig (Sus blouchi), One of the Rarest Pigs on Earth. PLoS 
ONE 11(4): e0151732. doi:10.1371/journal.pone.0151732.  

(137) Mohamed A., Joanna Ross, Andrew J. Hearn, Susan M. Cheyne, Raymond Alfred, Henry Bernard, 
Ramesh Boonratana, Hiromitsu Samejima, Matt Heydon, Dave M. Augeri, Jedediah F. Brodie, 
Anthony Giordano, Gabriella Fredriksson, Jon Hall, Brent Loken, Yoshihiro Nakashima, John D. 
Pilgrim, Rustam, Gono Semiadi, Tim van Berkel, Jason Hon, Norman T-L. Lim, Andrew J. 
Marshall, John Mathai, David W. Macdonald, Christine Breitenmoser-Würsten, Stephanie Kramer-
Schadt and Andreas Wilting. 2016. Predicted distribution of the leopard cat Prionailurus 

bengalensis (Mammalia: Carnivora: Felidae) on Borneo. The Raffles Bulletin of Zoology. 
Supplement 33: 180-185. 

(136) Wilting A., Susan M. Cheyne, Azlan Mohamed, Andrew J. Hearn, Joanna Ross, Hiromitsu Samejima, 
Ramesh Boonratana, Andrew J. Marshall, Jedediah F. Brodie, Anthony Giordiano, James A. Eaton, 
Jon Hall, John D. Pilgrim, Matt Heydon, Gono Semiadi, Erik Meijaard, David W. Macdonald, 
Christine Breitenmoser-Würsten and Stephanie Kramer-Schadt. 2016. Predicted distribution of the 
flat-headed cat Prionailurus planiceps (Mammalia: Carnivora: Felidae) on Borneo. The Raffles 
Bulletin of Zoology. Supplement 33: 173-179. 

(135) Rustam, Andrew J. Hearn, Joanna Ross, Raymond Alfred, Hiromitsu Samejima, Matt Heydon, Susan 
M. Cheyne, Jedediah F. Brodie, Anthony J. Giordano, Henry Bernard, Ramesh Boonratana, Brent 
Loken, Azlan Mohamed, Mohd-Azlan Jayasilan, Dave M. Augeri, James Eaton, Jason Hon, 
Andrew J. Marshall, John Mathai, Gono Semiadi, David W. Macdonald, Christine Breitenmoser-
Würsten, Stephanie Kramer-Schadt and Andreas Wilting. 2016. Predicted distribution of the 
marbled cat Pardofelis marmorata (Mammalia: Carnivora: Felidae) on Borneo. The Raffles 
Bulletin of Zoology. Supplement 33: 157-164. 

(134) Hon J., Andrew J. Hearn, Joanna Ross, Azlan Mohamed, Raymond Alfred, Hiromitsu Samejima, Susan 
M. Cheyne, Gono Semiadi, Rustam, Ramesh Boonratana, Gabriella Fredriksson, John Mathai, 
Norman T-L. Lim, Andrew J. Marshall, David W. Macdonald, Jerrold L. Belant, Stephanie Kramer- 
Schadt and Andreas Wilting. 2016. Predicted distribution of the collared mongoose Herpestes 

semitorquatus (Mammalia: Carnivora: Herpestidae) on Borneo. The Raffles Bulletin of Zoology. 
Supplement 33: 142-147. 

(133) Duckworth, J. W.,  Andrew J. Hearn, Joanna Ross, Hiromitsu Samejima, Azlan Mohamed, Susan M. 
Cheyne, Raymond Alfred, Dave M. Augeri, John Mathai, Matt Heydon, Ramesh Boonratana, 
Rustam, Gono Semiadi, Tim van Berkel, Jedediah F. Brodie, Anthony Giordano, James Eaton, 
Gabriella Fredriksson, Jon Hall, Jason J. Hon, Yoshihiro Nakashima, David W. Macdonald, Jerrold 
L. Belant, Stephanie Kramer-Schadt and Andreas Wilting. 2016. Predicted distribution of short-
tailed mongoose Herpestes brachyurus (Mammalia: Carnivora: Herpestidae) on Borneo. The 
Raffles Bulletin of Zoology. Supplement 33: 132-141. 

(132) Semiadi G.,  Joanna Ross, Andrew J. Hearn, Matt Heydon, Hiromitsu Samejima, John Mathai, Dave 
Augeri, Gabriella Fredriksson, Norman T.-L. Lim, Rustam, Azlan Mohamed, Ramesh Boonratana, 
Jedediah F. Brodie, Anthony Giordano, Yoshihiro Nakashima, Tim van Berkel, Jason Hon, Brent 
Loken, Andrew J. Marshall, David W. Macdonald, Jerrold L. Belant, Stephanie Kramer-Schadt and 
Andreas Wilting. 2016. Predicted distribution of the binturong Arctictis binturong (Mammalia: 
Carnivora: Viverridae) on Borneo. The Raffles Bulletin of Zoology. Supplement 33: 96-102. 
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(131) Semiadi G.,  Joanna Ross, Andrew J. Hearn, David W. Macdonald, John Mathai, Dave M. Augeri, 
Gabriella Fredriksson, Rustam, Raymond Alfred, Jon Hall, Matt Heydon, Jedediah F. Brodie, 
Anthony Giordano, Andrew J. Marshall, James A. Eaton, Azlan Mohamed, Hiromitsu Samejima, 
Jerrold L. Belant, Stephanie Kramer-Schadt and Andreas Wilting. 2016. Predicted distribution of 
the masked palm civet Paguma larvata (Mammalia: Carnivora: Viverridae) on Borneo. The Raffles 
Bulletin of Zoology. Supplement 33: 89-95. 

(130) Nakabayashi, M. , Yoshihiro Nakashima, Andrew J. Hearn, Joanna Ross, Raymond Alfred, Hiromitsu 
Samejima, Azlan Mohamed, Matt Heydon, Rustam, Henry Bernard, Gono Semiadi, Gabriella 
Fredriksson, Ramesh Boonratana, Andrew J. Marshall, Norman T-L. Lim, Dave M. Augeri, Jason 
Hon, John Mathai, Tim van Berkel, Jedediah Brodie, Anthony Giordano, Jon Hall, Brent Loken, 
Sophie Persey, David W. Macdonald, Jerrold L. Belant, Stephanie Kramer-Schadt and Andreas 
Wilting. 2016. Predicted distribution of the common palm civet Paradoxurus hermaphroditus 

(Mammalia: Carnivora: Viverridae) on Borneo.The Raffles Bulletin of Zoology. Supplement 33: 
84-88. 

(129)   Ross J., Andrew J. Hearn, David W. Macdonald, Raymond Alfred, Susan M. Cheyne, Azlan 
Mohamed, Ramesh Boonratana, Henry Bernard, Jason Hon, Rustam, Jedediah F. Brodie, Anthony 
Giordano, Matt Heydon, Gono Semiadi, John Mathai, Gabriella Fredriksson, Andrew J. Marshall, 
John D. Pilgrim, Tim van Berkel, Jerrold L. Belant, Stephanie Kramer-Schadt and Andreas Wilting. 
2016. Predicted distribution of the Malay civet Viverra tangalunga (Mammalia: Carnivora: 
Viverridae) on Borneo. The Raffles Bulletin of Zoology. Supplement 33: 78-83. 

(128)  Samejima H., Erik Meijaard, J. W. Duckworth, Shigeki Yasuma, Andrew J. Hearn, Joanna Ross, 
Azlan Mohamed, Raymond Alfred, Henry Bernard, Ramesh Boonratana, John D. Pilgrim, James 
Eaton, Jerrold L. Belant, Stephanie Kramer-Schadt, Gono Semiadi and Andreas Wilting. 2016.  
Predicted distribution of the Sunda stink-badger Mydaus javanensis (Mammalia: Carnivora: 
Mephitidae) on Borneo. The Raffles Bulletin of Zoology. Supplement 33: 61-71. 

 (127)  Hon J., Andrew J. Hearn, Joanna Ross, Hiromitsu Samejima, Dave M. Augeri, John Mathai, Azlan 
Mohamed, Ramesh Boonratana, Gabriella Fredriksson, Susan M. Cheyne, Matt Heydon, Rustam, 
Raymond Alfred, Gono Semiadi, Henry Bernard, David W. Macdonald, Jerrold L. Belant, 
Stephanie Kramer-Schadt and Andreas Wilting. 2016. Predicted distribution of the yellow-throated 
marten Martes flavigula (Mammalia: Carnivora: Mustelidae) on Borneo. The Raffles Bulletin of 
Zoology. Supplement 33: 42-50. 

  
2015 

 
(126) Rode-Margono, E. J., Putri Diana, Shafia Zahra, Dinda Rahayu Istiqomah, Rifanti Diana Lutfi, Sandy 

Leo, Silvi Dwi Anasari, Mark Rademaker, Gono Semiadi. 2015. Direct observations on the 
behaviour and group patterns of Bawean warty pigs (Sus blouchi) on Bawean island, Indonesia. 
Suiform Sounding 14(2):15-20 

(125) Matthew J. Struebig, Andreas Wilting, Kristian Metcalfe, Stephanie Kramer-Schadt, Tajuddin 
Abdullah, Nicola Abram, Raymond Alfred, Marc Ancrenaz, Dave M. Augeri, Jerrold L. Belant, 
Henry Bernard, Mark Bezuijen, Arjan Boonman, Ramesh Boonratana, Tjalle Boorsma, Christine 
Breitenmoser-Wu¨ rsten, Jedediah Brodie, Susan M. Cheyne, Carolyn Devens, J. Will Duckworth, 
Nicole Duplaix, James Eaton, Charles Francis, Gabriella Fredriksson, Anthony J. Giordano, 
Catherine Gonner, Jon Hall, Mark E. Harrison, Andrew J. Hearn, Ilja Heckmann, Matt Heydon, 
Heribert Hofer, Jason Hon, Simon Husson, Faisal Ali Anwarali Khan, Tigga Kingston, Danielle 
Kreb, Martjan Lammertink, David Lane, Felicia Lasmana, LimBoo Liat, Norman T-L. Lim, Jana 
Lindenborn, Brent Loken, David W. Macdonald, Andrew J. Marshall, Ibnu Maryanto, John Mathai, 
William J. McShea, Azlan Mohamed, Miyabi Nakabayashi, Yoshihiro Nakashima, Ju¨ rgen 
Niedballa, Sephy Noerfahmy, Sophie Persey, Amanda Peter, Sander Pieterse, John D. Pilgrim, 
Edward Pollard, Surya Purnama, Andjar Rafiastanto, Vanessa Reinfelder, Christine Reusch, Craig 
Robson, Joanna Ross, Rustam Rustam, Lili Sadikin, Hiromitsu Samejima, Eddy Santosa, Iman 
Sapari, Hiroshi Sasaki, Anne K. Scharf, Gono Semiadi, Chris R. Shepherd, Rachel Sykes. 2015. 
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Targeted Conservation to Safeguard a Biodiversity Hotspot from Climate and Land-Cover Change. 
Current Biology. 25:1-7 

(124) Semiadi, G & Y. Jamal. 2015. The nutritional quality of captive sambar deer (Rusa unicolor) velvet 
antlers. Biodiversitas 16(2):156-160. 

 
2014 

 
(123) Semiadi. G. 2014. Pengelolaan In‐Situ Satwaliar Tropis. Seminar “Towards Sustainable Tropical 

Ecosystem”. Universitas Mulawarman. 10-11 September 2014. Samarinda. 
(122) Spaan, D., M. Williams., Wirdateti, G. Semiadi & K.A.I Nekaris. 2014. Use of raised plastic water-

pipes by common palm Civet Paradoxurus hermaphroditus for habitat connectivity. Small 

Carnivore Conservation 51:85-87. 
 

2013 
 
(121) Wirdateti, Yulianto & G. Semiadi. 2013. Sebaran dan habitat trenggiling (Manis javanica) di wilayah 

kabupaten Tangamus dan Lampung Barat. 181-186. Seminar Nasional Biodiversitas 10 November 
2012. FMIPA UNS Solo. Prosiding. 

(120) Samejima, H., G. Semiadi, Y. Kurniawan, J. Hon, Y. Nakashima, Robert Ong, M. Kanzaki, K. 
Kiatayam. 2013. Camera Trapping for sustainable management of IUPHHK-HA PT. Sari Bumi 
Kusuma. In: Forestry Research for Sustainable Forest Management Community Village. The 2nd 
International Conference of Indonesian Forestry Research. Forestry Research and Development 
Agency. Kementerian Kehutanan. Jakarta. August-27-28, 2013.  

(119) Wirdateti, G. Semiadi, Yulianto. 2013. Identifikasi trenggiling (Manis javanica) menggunakan 
penanda Cytrochome B mitochondria DNA. Jurnal Veteriner 14(4): 467-474. 

(118) Stephanie K., J. Niedballa, J.D. Pilgrim, B. Schr€oder, J. Lindenborn, V. Reinfelder, M. Stillfried, I. 
Heckmann, A. K. Scharf, D. M. Augeri, S. M. Cheyne, A. J. Hearn, J. Ross, D. W. Macdonald, J. 
Mathai, J. Eaton, A. J. Marshall, G. Semiadi, R. Rustam, H. Bernard, R. Alfred, H. Samejima, J. 
W. Duckworth, Christine, Wuersten,J. L. Belant, H. Hofer and A. Wilting.2013. The importance of 
correcting for sampling bias in MaxEnt species distribution models. Diversity and Distributions 19: 
1-14 . 

(117)  FABRE, P., M.S. GUY, G. MUSSER, Y. S. FITRIANA, J. FJELDSÅ, A. JENNINGS, K. A. 
JØNSSON, J. KENNEDY,J. MICHAUX, G.SEMIADI, N. SUPRIATNA and K. M. HELGEN. 
2013. A new genus of rodent from Wallacea (Rodentia: Muridae: Murinae: Rattini), and its 
implication for biogeography and Indo-Pacific Rattini systematics. Zoological Journal of the 

Linnean Society, 169, 408–447. 
(116) Frantz, LA, Schraiber, JG, Madsen, O, Megens, H-J, Bosse, M, Paudel, Y, Semiadi, G, Meijaard, E, 

Li, N, Crooijmans, RP, Archibald, AL, Slatkin, M, Schook, LB, Larson, G, & Groenen, MA. 2013. 
Genome sequencing reveals fine scale diversification and reticulation history during speciation in 
Sus. Genome Biology. 2013, vol. 14, no. R107  

(115) Wirdateti, R.T.P Nugraha, G. Semiadi, S.K Widyastuti & Yulianto. 2013. Kualitas kriopreservasi 
semen rusa Bawean (Axis kuhlii) hasil penangkaran. Berita Biologi 12(3):367-374. 

 

2012 

 

(114) Semiadi, G., H. Samejima, Y. Fitriana & A. Boonman. 2012. Survey of mammals diversity for 
suistainable forest management. In: Seminar Sustainable Use of Tropical Raiforest by the Intensive 
Forest Management and Advanced Utilization of Forest Resource. LIPI-Kyoto University Jakarta 
27-28 February 2012. Proceedings. 

(113) Samejima, H & G. Semiadi. 2012. First record of Hose's Civet Diplogale hosei from Indonesia and 
records of other carnivores in the Schawner Mountains, Central Kalimantan. Small Carnivore 

Conservation 46:1-7. 
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(112) Semiadi,G., R.TP Nugraha & Y. Jamal. 2012. Supplementasi ranggah muda rusa sambar (Rusa 

unicolor) memperbaiki pertumbuhan tulang femur bobot otot dan ketahanan fisik tikus putih. 
Jurnal Veteriner 13 (4): 371-377.  

 
 

2011 

 
 (111) Semiadi, G & I. Sidik. 2011. Karakteristik penangkapan ular di wilayah Sumatera Selatan. Biota 16: 

206-213.  
(110) Nalley, W. M. M., R. Handarini, T. L. Yusuf, B. Purwantara & G. Semiadi. 2011. The effect of 

glycerol concentration in tris glucose egg yolk extender on the quality of timor deer frozen semen. 
J.Indonesian Trop.Anim.Agric. 36(2): 91-96.  

(109) Nalley, W. M. M., R. Handarini,  R.I Arifiantini, T. L. Yusuf, B. Purwantara & G. Semiadi. 2011. 
Sinkronisasi estrus dan inseminasi buatan pada rusa timor. Jurnal Veteriner 12 (4): 269-274.  

(108) Nalley, W. M. M., R. Handarini,  R.I Arifiantini, T. L. Yusuf, B. Purwantara & G. Semiadi. 2011. Deer 
frozen semen quality in tris sucrose and tris glucose extender with different glycerol 
concentrations. Media Peternakan  196-200. 

 
2010 

 
(107) Semiadi, G & I. Sidik. 2010. Tinjauan pemanfaatan ranggah rusa dan karapas kura-kura air tawar di 

propinsi Papua. Biota -Journal  Ilmiah Ilmu Hayati  15(1): 149-157. 
(106) Semiadi, G. 2010. Pengelolaan satwa liar untuk pemanfaatan dan konservasi. LIPI. Orasi Profesor 

Riset. 48 pp. 
(105) Wiriadinata, H., G. Semiadi, D. Darnaedi & E. B. Waluyo. 2010. Konsep budidaya gaharu (Aquilaria 

spp.) di propinsi Bengkulu. Jurnal Hasil Hutan. 13:12-24 
(104) Semiadi, G., H. Wiridianata, E.B Waluyo & D. Darnaedi. 2010. Rantai pasokan produk tumbuhan 

gaharu (Aquilaria spp.) asal Merauke, Papua. Buletin Plasma Nutfah 16(2): 150-159. 
 (103) Wirdateti, B. Brahmantyo, G. Semiadi & A. Reksodihardjo. 2010. Variasi genetik pada rusa sambar 

(Rusa unicolor) di penangkaran Kabupaten Penajam, Kalimantan Timur. Biota 15: 441-447. 
(102)  Eaton, J. A., R. Wust, R. Wirth., C.R Shepperd, G. Semiadi, J. Hall & J.W Duckworth. 2010. Recent 

records of the javan small-toothed palm civet Arctogalidia (trivirgata) trilineata. Small Carnivore 

Conservation 43: 16-22. 
(101) Semiadi, G., A. Suyanto & N. Supriatna. 2010. The diversity of small mammals in Gunung Kidul Karst 

Region. Asian Trans-Disciplinary Karst Conference 2011. Universitas Gadjah Mada. Yogyakarta. 
Proceedings 120-125. 

 
2009 

 
(100) Wirdateti, B. Brahmantiyo, A. Reksodiharjo, G. Semiadi & H. Dahrudin. 2009. Karakteristik 

morfometrik rusa sambar (Rusa unicolor) sebagai dasar criteria seleksi sifat pertumbuhan. Jurnal 

Veteriner 10:7-11. 
(99) Semiadi, G., Wirdateti, Y. Jamal & B. Brahmantiyo. 2009. Pemanfaatan Rusa Sebagai Hewan Ternak 

(Makalah Undangan). Prosiding Seminar Nasional Teknologi Peternakan dan Veteriner. Bogor 11-
12 November 2008. Puslitbang Peternakan Departemen Pertanian. Prosiding. 30-42. 

(98) Semiadi, G., D.Darnaedi & A.J Arief. 2009. Sunda Pangolin (Manis javanica) conservation in 
Indonesia:Status & Problems. In: Asian Pangolin Conservation Workshop on Trade and 
Conservation of Pangolins Native to South and Southeast Asia. Singapore Zoo & TRAFFIC Asia. 
Singapore 30 June-2 July 2008. Proceedings.12-17. 

(97) Semiadi, G. & R.T.P Nugraha. 2009. Some notes on Biological Aspects of captive Javan Warty Pig (Sus 

verrucosus). Biodiversitas (Journal of Biological Diversity) 10:124-128. 
(96) Duckworth, J. W., C R. Shepherd, G. Semiadi, P. Schauenberg, J. Sanderson, S. I. Roberton, T. G. 

O’Brien, T. Maddox, M.  Linkie, J. Holden & N. W. Brickle. 2009. Does the fishing cat inhabit 
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Sumatra? Cat News 51: 4-9. 
(95)  Dradjat, A.S & G. Semiadi. 2009. Teknologi Sinkronisasi Kelompok untuk Memfasilitasi Tatalaksana 

Perkawinan pada Rusa Sambar (Rusa unicolor brookei). Animal Production (Univ. Diponegoro) 
11:23-27. 

 
2008 

 
(94) Nalley, W.M.M., H.L Belli, I.G.N Jelantik, R.Handarini, I. Arifiantini, B. Purwantara & G. Semiadi. 

2008. Preservation of timor deer (Cervus timorensis) semen using tris egg yolk diluent with 
different sources of carbohydrate stored at room tenmperature. 2008. Proc. Aust. Soc. Anim. Prod. 
114. 

 
2007 

 
(93) Semiadi, G. 2007. Pemanfaatan satwaliar dalam rangka konservasi dan pemenuhan gizi masyarakat. Zoo 

Indonesia 16(2):63-74. 
 

2006 

 
(92)  Semiadi, G & Meijaard, E . 2006. Declining populations of the Javan Warty pig (Sus verrucosus). Oryx 

40:50-56. 
(91) Semiadi, G. & R.T.P Nugraha. 2006. Profil reproduksi harimau sumatera (Panthera tigris sumatrae) 

pada tingkat penangkaran. Biodiversitas (USM) 7:368-371. 
(90) Nalley, W.M., R. Handarini, T.L.Yusuf, B.Purwantara & G. Semiadi. 2006. Tingkah laku seksual pada 

rusa timor (Cervus timorensis) di penangkaran. In: Peranan Bioteknologi Reproduksi dalam 
pembangunan peternakan dan perikanan di Indonesia. (edit. Achjadi dkk.). Fakultas Kedokteran IPB. 
Bogor. Prosiding. 56-63. 

 
2005 

 
(89) Jamal, Y., G. Semiadi & M. Hamsun. 2005. Nilai gizi daging rusa timor (Cervus timorensis) hasil 

perburuan. Jurnal Produksi Ternak (Unsoed) 7:46-51 
(88) Jamal, Y., G. Semiadi & R.T.P Nugraha. 2005. Kualitas produk ranggah muda rusa sambar tangkaran 

(Cervus unicolor). Berkala Ilmiah Biologi (UGM) 4: 325-336. 
 (87) Semiadi,G., I.G Made Jaya Adhi & A. Trasodiharto. 2005. Pola kelahiran rusa sambar (Cervus 

unicolor) di penangkaran Kalimantan Timur. Biodiversitas (Journal of Biological Diversity-USM) 
6:59-62. 

(86) Semiadi, G., R.T.P Nugraha, M. Mansyur & E. Meijaard. 2005. Studi kelayakan habitat bagi program 
penyelamatan babi kutil (Sus verrucosus) di Pulau Jawa. Laporan Akhir. Puslit Biologi LIPI & 
IUCN.  

(85) Toelihere, M.R., W.M.N Naley, Handarini, T.L Yusuf, B. Purwantara, G. Semiadi, Subandriyo & S. 
Agungpriyono. 2005. Biology of reproduction and artificial insemination of timor deer (Cervus 

timorensis). International Asia Link Symposium. IPB & Asia Link. Denpasar. Bali. Proceedings. 111-
114. 

 
2004 

 
(84) Farida, W.R., G. Semiadi & H. Dahruddin. 2004.  Kecernaan beberapa jenis pakan alternatif pada kancil 

(Tragulus javanicus). Journal Produksi Ternak 6: 17-22. 
(83) Handarini, R., Nalley, W.M.M., G. Semiadi, S. Agungpriyono, Subandriyo, B. Purwantara & M. 

Toelihere. 2004. Penentuan masa aktif reproduksi rusa timor (Cervus timorensis) jantan 
berdasarkan kualitas semen dan tahap pertumbuhan ranggahnya. Seminar Nasional Teknologi 
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Peternakan dan Veteriner. Pusat Penelitian dan Pengembangan Departemen Pertanian. Bogor. 
Prosiding. 451-458. 

(82) Handarini, G. Semiadi, S. Agungpriyono, Subandriyo, B. Purwantara & M. Toelihere. 2004. Lama tahap 
pertumbuhan ranggah rusa timor (Cervus timorensis) jantan dalam satu siklus ranggah. Seminar 

Nasional Teknologi Peternakan dan Veteriner. Pusat Penelitian dan Pengembangan Departemen 
Pertanian. Bogor. Prosiding.459-465. 

(81) Mansur, M., G. Semiadi, A. Iqbal & A. Suyadi. 2004. Analisis vegetasi pada habitat rusa Bawean (Axis 

kuhlii)  di Pulau Bawean. Jurnal Teknologi Lingkungan 5: 148-158. 
(80) Meijaard, E. & G. Semiadi. 2004. Rapid assessment of the status of S. verucossus on Java and Bawean. 

2004. Suiform Sounding PPHSG Newsletter 4: 21-23. 
(79) Nalley, W.M.N, R. Handarini, M.R Toelihere, T.L Yusuf, B. Purwantara & G. Semiadi. 2004. 

Kriopreservasi semen rusa timor (Cervus timorensis) dalam berbagai konsentrasi gliserol. Seminar 

Nasional Teknologi Peternakan dan Veteriner. Pusat Penelitian dan Pengembangan Departemen 
Pertanian. Bogor. Prosiding. 443-450. 

(78) Semiadi, G. & E. Meijaard. 2004. Survai keberadaan babi kutil (Sus verrucosus) di Pulau Jawa dan 
sekitarnya. Laporan Akhir. Puslit Biologi LIPI-IUCN. 

(77) Semiadi, G., I.G.M.J. Adhi & M. Muchsinin. 2004. Perburuan dan pemanfaatan rusa sambar (Cervus 

unicolor) di Kalimantan Timur. Jurnal Peternakan dan Lingkungan (Univ. Andalas) 10:25-29. 
(76) Suyanto, A & G. Semiadi. 2004. Keragaman mamalia di sekitar daerah penyangga Taman Nasional 

Gunung Halimun, Kecamatan Cipanas, Kabupaten Lebak. Berita Biologi 7: 87-94. 
(75) Wirdateti, G. Semiadi & T. Okayama. 2004. Karakteristik genetik pada famili Cervidae (Cervus 

unicolor, Cervus timorensiss dan Axis kuhlii) berdasarkan 12SrRNAmtDNA. Berkala Penelitian 

Hayati 9: 61-68. 
 

2003 
 

(74) Farida, W.R., G. Semiadi, T.H Handayani & Harun. 2003. Habitat distribution and biodiversity of plants 
as feed resources on mouse deer (Tragulus javanicus) and barking deer (Muntiacus muntjak) in 
Gunung Halimun National Park. The International Symposium on Land Management and 

Biodiversity in Southeast Asia. Hokkaido University, Sapporo, Japan. Proceedings 155-160. 
(73) Semiadi, G., I.K Sutama & Y. Syaefudin. 2003. Sinkronisasi estrus pada kambing peranakan etawah 

menggunakan CIDR-G. Jurnal Produksi Peternakan (Univ. Sudirman) 5:83-86. 
(72) Semiadi, G., Y. Jamal, W.R Farida & M. Muchsinin. 2003. Kualitas daging rusa sambar (Cervus 

unicolor) hasil buruan di Kalimantan Timur. Jurnal Produksi Peternakan (Univ. Sudirman) 5:35-
41. 

(71) Semiadi, G., K. Subekti, I.K Sutama, B. Masyud & L. Affandy. 2003. Antler’s growth of the endangered 
and endemic Bawean deer (Axis kuhlii Muller & Schlegel 1842). Treubia 33: 89-96. 

(70) Semiadi, G., W.R. Farida, Wirdateti, Y. Jamal & M. Hamsun. 2003. Pemanfaatan rusa Indonesia guna 
memenuhi kecukupan sumber protein nasional. Laporan Teknik. UPT Balai Penelitian dan 
Pengembangan Biomaterial. 69-92. 

(69) Subagyo, A., H. Setijanto, A. Mardiastuti & G. Semiadi. 2003. Pola aktivitas harian dan 
perilaku kawin rusa sambar (Cervus unicolor) di Resort Way Kanan, Taman Nasional Way 
Kambas, Lampung. BIOTIKA Jurnal Ilmiah Biologi (Univ. Padjadjaran) 2:14-22. 

 
2002 

 
(68) Semiadi, G. 2002. Potensi industri peternakan rusa tropic dan non-tropik. Seminar Nasional Bioekologi 

dan Konservasi Ungulata. Pusat Studi Ilmu Hayati IPB. Prosiding. 210-220. 
(67) Farida, W.R., G. Semiadi, T.H Handayani & Harun. 2002. Tipe, sebaran habitat, keragaman jenis 

tumbuhan pakan pada kancil (Tragulus javanicus) dan muncak (Muntiacus muntjak). Seminar 
Nasional Bioekologi dan Konservasi Ungulata. Pusat Studi Ilmu Hayati IPB. Prosiding. 49-60. 
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(66) Muchsinin, M., G. Semiadi, A.S Dradjat & W.R Farida. 2002. Pengembangan rusa sambar sebagai jenis 
hewan ternak baru di Kalimantan Timur. Seminar Nasional Bioekologi dan Konservasi Ungulata. 
Pusat Studi Ilmu Hayati IPB Prosiding. 61-68. 

(65) Semiadi, G., M. Ba’alwy, A. S. Tjakradidjaja &  D. Diapari. 2002. Aktivitas perilaku makan kukang 
sumatera (Nycticebus coucang coucang) di penangkaran pada malam hari. Jurnal Biologi 

Indonesia 4: 272-280. 
 

2001 

 
(64) Farida, W.R., G. Semiadi & H. Dahrudin. 2001. Aktivitas harian kuskus beruang (Ailurops ursinus) 

dalam penangkaran. Jurnal Biologi Indonesia III:43-49. 
(63) Farida, W.R., G. Semiadi, Wirdateti & H. Dahrudin. 2001. Pemanfaatan kuskus (Phalanger sp.) oleh 

masyarakat Timor Barat, Nusa Tenggara Timur. Biota (Univ. Atma Jaya) VI: 85-86. 
(62) Semiadi, G., I.K Sutama, Y. Saepudin, W.R Farida & L. Affandy. 2001. Pola pelepasan hormon 

progesterone dan testosteron pada rusa Bawean dewasa (Axis kuhlii). Biota (Univ. Atma Jaya)  
VI:37-44. 

2000 

 

(61) Artiningsih, T & G. Semiadi. 2000. Karakteristik mirkoba rumen hasil isolasi dari feses segar rusa Timor 
(Cervus timorensis). Berita Biologi 5:117-118. 

(60) Semiadi, G. 2000. Current knowledge of the biology of sambar deer in captivity. Asian Australian 

Journal of Animal Science. Supplement C 13:67-69. 
 

1999 
 

(59) Farida, W.R.  & G. Semiadi .1999. Pemanfaatan kuskus oleh masyarakat pedalaman Irian Jaya. Berita 

Biologi 4:341-342. 
(58) Farida, W.R., G. Semiadi & H. Dahrudin. 1999. Pemilihan jenis-jenis tumbuhan sebagai tempat 

bersarang  dan sumber pakan kuskus (famili Phalangaridae) di Irian Jaya. Jurnal Biologi Indonesia 
II: 235-243. 

(57) Kurniati, H., Y. Rumbarar, Mumpuni & G. Semiadi. 1999. Status populasi buaya Crocodylus porosus di 
daerah Kaimana dan Teluk Arguni, Irian Kaya. Berkala Penelitian Hayati (Univ. Airlangga) 4:51-
60. 

1998 

 

(56) Barry, T.N, P.R Wilson & G. Semiadi. 1998. Growth, voluntary food intake and digestion in farmed 
temperate and tropical deer. Advances in Deer Biology (edt. Z. Zomborszky). Proceedings of the 4th 
International Deer Biology Congress. 233-238. 

(55) Jamal, Y., G. Semiadi & A. Agusta. 1998. Komponen kimia pada tumbuhan gulma Chromolema 

odorata dari lingkungan padangan ternak. Jurnal Peternakan dan Lingkungan (Univ. Andalas) 
4:25-29. 

(54) Praptiwi & G. Semiadi. 1998. Pengaruh musim terhadap biomassa dan nilai nutrisi hijauan pakan ternak 
di padang savanna Oenoni, Timor Tengah Selatan. Ekologi Indonesia 2:12-17. 

(53) Saim, A., I. Maryanto, M.S.A Zein & G. Semiadi. 1998. Parasit rusa (Cervus timorensis) di beberapa 
daerah Kab. Ende dan Ngada-Flores dan Kab. Kupang-Nusa Tenggara Timur. Laporan Teknik. 
Puslitbang Biologi LIPI.  493-498. 

(52) Semiadi, G. 1998. Nutritional value of prickly pear cactus and leguminosae guajillo as feed for cattle 
during drought. Jurnal Peternakan dan Lingkungan (Univ. Andalas) 4:17-25. 

(51) Semiadi, G. 1998. Pola kelahiran rusa timorensis di Nusa Tenggara Timur. Hayati (IPB) 5:22-24. 
(50) Semiadi, G., A.H Wawo & M. Litik. 1998. Perubahan bobot sapi bali betina yang digembalakan di 

padang penggembalaan alam Indonesia Timur. Jurnal Peternakan dan Lingkungan (Univ. Andalas) 
4:20-24. 
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(49) Semiadi, G., T.N Barry & P.D Muir. 1998. Perubahan berat badan rusa sambar (Cervus unicolor) pada 
kondisi padang rumput di daerah beriklim sedang. Jurnal Biologi Indonesia II:104-110. 

(48) Semiadi, G., A. Saim & E. Yusuf. 1998. Keberadaan sebaran dan aspek polimorfisme protein darah dari 
rusa timorensis di daerah Nusa Tenggara Timur. Laporan Teknik. Puslitbang Biologi LIPI. 488-
492. 

(47) Semiadi, G.,  P.D Muir, T.N Barry & G. Asher. 1998. Produksi semen rusa sambar jantan dan tanggapan 
terhadap peyerempakan berahi rusa sambar betina. Media Veteriner (IPB) 11-16. 

(46) Semiadi, G.,  Masudah, B. Masyud & L.N Ginoga. 1998.Tingkat konsumsi dan daya cerna rusa Bawean 
yang diberi pakan kualitas tinggi. Biota (Univ. Atma Jaya) III:63-68. 

(45) Semiadi, G., C.W Holmes, T.N Barry & P.D Muir. 1998.The efficiency of utilization of energy and 
nitrogen in young sambar (Cervus unicolor) and red deer (Cervus elaphus). Journal of Agricultural 

Science (Cambridge) 130:193-198. 
 

1997 

 
(44) Asher, G.W., P.D Muir, G. Semiadi, K.T O'Neill, I.C Scott & T.N Barry. 1997. Seasonal patterns of 

luteal cyclicity in young red deer (Cervus elaphus) and sambar deer (Cervus unicolor). 
Reproduction, Fertility and Development 9:587-596. 

(43) Artiningsih, T & G. Semiadi. 1997. Kemampuan bakteri dan fungi dari feses badak Sumatera dalam 
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CURRICULUM VITAE 

Biologist 
 

 

BIODATA 

Name : Guritno Djanubudiman, Ssi. 

Sex : Male  

Birth Place & Date : Jakarta, 8 January 1969 

Home Address : Catur No. 18, Jakarta 12870 

  Telp. +62 21 8292555 

Office : Yayasan Bina Sains Hayati Indonesia 

   Jl. Soka III No. 14, Depok 16432 

  P.O. Box 103, Depok 16401 

  Ph/Fax +62 21 7751837 

Country : INDONESIA 

Blood Type : A; Rhesus (+). 

 

EDUCATIONAL BACKGROUND 

1995 - S1 Degree in Biology graduated from the Department of Biology, the University 

of Indonesia.  

  

WORK EXPERIENCES 

2006-2010 - Program Coordinator Biodiversity Development Foundation. 

2003-2006 - Program Deputy for Biodivesity and Conservation Program at YABSHI/IFABS. 

1997-2003 - Editorial Assistant for Scientific Journal Tropical Biodiversity. Published by The 

Indonesian Foundation for the Advancement of Biological Sciences (Part Time). 

 - Team Leader EarthWatch on Togean, July-August 1997. 

1996-1997 - Managing Editor for Tangkasi (Bilingual Newsletter). Published by The 

Indonesian Foundation for the Advancement of Biological Sciences. 

1996-1998 - Research Assistant for Center for Biodiversity and Conservation Studies, 

University of Indonesia.  

1989-1996 - Junior Lecture Assistant in Biological Sciences at the Dept. of Biology the 

University of Indonesia. 

  Research Assistant for Environmental Science at Center for Human and 

Environment Research University of Indonesia. 

 

SHORT TERM 

1999 - Essay Competition on Biodiversity of Indonesia, December 1999, Collaboration 

of KEHATI and YABSHI. 

 - Instructor for Workshop on Web Publishing of Bangtek Info Center, December 

1999, BAPEDAL-GTZ-Tris Computer. 

 - Instructor for Workshop on Biological Monitoring for Gunung Halimun National 

Park Management, Cikaniki, TNGH, April 5-10, 1999 (Certificated). 

1998   - Birding Group Coordinator for The Nature Conservancy (TNC) Board Journey, 

Palu, March 1998. 

 - Technical and information coordinator on Working Group for Jaring PELA (NGO 

Network for Marine and Coastal Area Community Based Development). 

1997 - Research Assistant for EarthWatch Program in Togean Island, Central Sulawesi, 

July- August 1997. 
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RESEARCH EXPERIENCES 

2017  - Assistant Biology for Baseline Study of ESHIA, AMDAL and UKL UPL PLTGU 

Tenayan, Gas Pipe dan Transmission Line, Medco Ratch Power Riau 

2016 - Assistant Biology for UKL-UPL Monitoring at Sorik Marapi Geothermal Project, 

Mandailing Natal, 2016 

 - Biology Expert for Fish Abundance Study at Conoco Phillips Indonesia, Natuna 

Island 

 - Biology Expert for Biota Aquatic Abundance at Vale Indonesia, Sorowako 

2015 - Assistant Biology Study EIA PLTP Hululais (2 x 55 MW) PT PLN (Persero) UIP I in 

District Lebong Tengah, Lebong, Bengkulu Province; 

2014 -  Assistant Biology Environmental Monitoring Matindok Gas Development Project 

(MGDP) Year 2015-2016 in Banggai, Central Sulawesi Province 

 - Environmental Monitoring environmental expert assistant SUTET Development 

500 KVA & Hydropower UPPER Cisokan PS 2014 

2013 - Biological Physicist Jobs Environmental Management Measures (UKL) 

Environmental Monitoring And Effort (UPL) And Monitoring UKL UPL On 

Location And Lohan Barong exploration drilling (LBR) -1 AND PIRAIBA (PRB) -1, 

Tabalong Cape Province South Kalimantan 

 -  Biologist Expert of Study Pelaksanaan UKL- UPL SKTT 150 kV Braga - Cigereleng 

dan Pelaksanaan UKL-UPL SUTT 150 kV Cikedung Incomer 

 -    Asisten Biologist Expert of Study Penyusunan Addendum Studi AMDAL 

Pembangkit Listrik Tenaga Gas Uap Grati III (Extension 540 MW Peaker) 

2012 - Biologist Expert of UKL UPL study of Exploration Drilling wells Penyu (PNY) -1, 

Banggai, Central Sulawesi. 

 - Biologist Technical services offering preparation of consolidated Implementation 

of Environmental Management Plan (RKL) and Environmental Monitoring Plan 

(RPL) of PT Pertamina EP Field Subang, 2012 

 - Biologist Technical services offering preparation of consolidated Implementation 

of Environmental Management Efforts (UKL) and Environmental Monitoring 

Effort (UPL) Drilling of 45 wells Development (Exploit) In the field of PT 

Pertamina EP Sangatta Eastern Region Field Sangatta 

-   Biologist ENVIRONMENTAL MANAGEMENT MEASURES (UKL) ENVIRONMENTAL 

MONITORING AND EFFORT (UPL) MONITORING AND ON LOCATION UKL and UPL 

exploration drilling walnut WELLS KING (KNR) - 1, Banggai, Central Sulawesi 

Province 

2011 - Biologist Technical services offering preparation of consolidated Implementation 

of Environmental Management Plan (RKL) and Environmental Monitoring Plan 

(RPL) of PT Pertamina EP Field Subang, 2011 

2010 - Biologist Technical services offering preparation of Simanggo and Masang HPP 

Baseline Study, North and West Sumatera 

2002-2003 - Preliminary survey on Javan Gibbon (Hylobates moloch) 

1997 - Monitoring on bird population in Togean Islands, Central Sulawesi (May-August). 

 - Recent status and distribution  of orangutan (Pongo pygmaeus), in Sumatera.  

 - DNA sequencing for collecting genetics information  from captive and  

household animals in Sumatera. (February-May) – Center for Biodiversity and 

Conservation Studies. 

1995-1996 - Genetics and Ecology Studies of Javan Gibbon (Hylobates molog) (February, 

1996-June 1997) 
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 - Survey and monitoring of avifauna and mammal populations in Gunung Halimun 

National Park West Java, for Ecotourism Management Plan. (I. May-June 1995 & 

II. May-June 1996) - Center for Biodiversity and Conservation Studies in 

collaboration with Consortium of Gunung Halimun Nation Park. 

1994 - Birds and mammals inventory in Togean Islands, Central Sulawesi (Part of 

Ecology and Ethnobiology Research) (January-February) – The Indonesian 

Foundation for the Advancement of Biological Sciences. 

1993 - Food composition of Macaca tonkeana in Pangi Binangga Nature Reserve, 

Central Sulawesi. 

 - Feeding behavior of Tonkean macaques (Macaca tonkeana) in Puncak Beringin 

Research Station, Pangi-Binangga Nature Reserve, Central Sulawesi.  

(September-December) (Thesis for S1 Degree in Biology) 

 - Survey and Inventory of Bird Population (Part of Preliminary Survey and 

Inventory of flora and fauna in Togean Islands, Central Sulawesi). (July-August) – 

The Indonesian Foundation for the Advancement of Biological Sciences. 

 

 

WORKSHOPS AND CONFERENCES 

2005  -  The 3rd Congress of the Indonesian Primatological Association (APAPI) and the 

foundation and the 1st Congress of the South East Asia Primatological 

Association (SEAPA), Jakarta, April 3-6, 2005. 

2002 - The 19th Congress of the International Primatological Society,  

  Beijing August 4-9th. 

1998 - Workshop on Y2K Compliance, Purwadhika Institute, Jakarta May 1999 

(Certificated).  

1996 -  The 2nd Indo-Australia Vertebrate Fauna Conference, Lombok. (9—11 

December). LIPI, Bogor 

 - Conservation and Ecotourism Workshop for Gunung Halimun National Park, 

Bogor. (September) - Biological Network Community. 

1995 - Seminars and Conferences, and the 5th Congress of Indonesian Biological 

Society, Depok (July). PerhimpunanBiologi Indonesia and Univ. of Indonesia. 

1993 - Seminars and Conferences, and the 4th Congress of Indonesian Biological 

Society, Ujung Pandang (June). Perhimpunan Biologi Indonesia and Univ. of 

Hassanuddin. 

1990 - Seminars and Workshop of Bird-banding in Indonesia (Bogor – Tasikmalaya). (De- 

cember - Yamashina Institute of Japan and LIPI. 

 

OTHER ACTIVITIES 

2012-2016  -   Urban Farming, Vertical Garden and Aquaponic Constructions. 

1999 - Indonesia Day, International Perspectives and National Partnerships, CIFOR, 

Bogor, September 28, 1999. 

1998 -  Network on Coastal and Marine Issue for NGO (Jaring PELA) 

1995 - Bird Expo (Conservation for the Birds of Indonesia) held by SYMBIOSE Bird Club, 

Bogor, Oktober 1995. 

 - Indonesian Seminars and Congress of Biology 5th, Depok. (July) – 

PerhimpunanBiologi Indonesia. 

1994 - Buitenzorg Botanincal Garden Exhibition Fair, Representative Stand for 

YABSHI/IFABS, LIPI, Bogor December, 1994. 
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1993 - Indonesian Seminars of Biology, Ujung Pandang. (June) —  Perhimpunan Biologi 

Indonesia. 

1992   -  Jakarta Garden Exhibition Fair, Representative Stand of Center for Research of 

Hu- man and Environtmental Resources (PPSML), Univ. of Indonesia, June 1992. 

1991 - Congress of Bird Conservation in Indonesia. (June) – Perhimpunan Konservasi 

Burung Indonesia and Taman Mini Indonesia Indah Bird Park. 

 

PROPOSAL WRITING 

-  Renewal Funding for Tropical  Biodiversity Journal; Grant Amount Awarded: US$ 100,000; 

Funding Date: June 1997 to December 2000; Funding Assistance by MacArthur 

Foundation. 

-  Javan Gibbbon Survey; Grant Amount Awarded: US$ 35,500; Funding Agency: US Fish and 

Wildlife Services; Date of funding: Oct. 2002-Dec 2003. 

-  Javan Gibbon Mapping : Primate Conservation Inc. Date of funding: 2004-2005. 

 

PUBLICATIONS AND ARTWORK 

Illustrations: 

-  Practice Guide Book of Vertebrate Taxonomy for internal use, Dept. of Biology University of 

Indonesia. 

- Tangkasi Newsletter 3(1&2). 

 - Technical and Art Editor for Scientific Journal Tropical Biodiversity. 

Posters: 

--  BAPPENAS  Restori g I do esia’s Peat La d. 
- Essay Competition on Biodiversity of Indonesia 1999, Collaboration of KEHATI and YABSHI, 

Depok December 1999. 

--    Essay Competition on Biodiversity of Indonesia  1999, Collaboration of KEHATI and  YABSHI, 

Depok December 1999. 

-  Djanubudiman, G. (1995) Feeding composition of Tonkean macaque (Macaca tonkeana) in 

Pangi Binangga Nature Reserve, Central Sulawesi The 2nd Indo-Australia Vertebrates Fauna 

Conference, Lombok Desember 1996. 

- Djanubudiman, G. (2002) Current Distribution and Population Status of Javan Gibbon 

(Hylobates moloch) and Its Conservation Priorities. Beijing, August 4-9, 2002. 

- Perwakilan Badan Kerjasama Pusat Studi Lingkungan Hidup pada  acara Pekan Lingkungan 

Hidup 2010, 2011, 2012. 

Books and Papers: 

-  Djanubudiman, G and Supriyadi, D. (1998) Prosiding Lokakarya ornop pengembangan 

kelautan di Indonesia, Bogor, 16-18 Februari 1998. Depok: Jaring PELA. 

-  Djanubudiman, G. 1995. Komposisi pakan monyet tonkean (Macaca tonkeana) di Cagar Alam 

Pangi-Binangga, Sulawesi Tengah. Thesis for S1 degree in Biology University of Indonesia, 

Depok. 

- Djanubudiman, G. (1989) Distribusi Burugn Gereja (Passer montanus). Distribution of 

Eurasian Tree Sparrow (Passer montanus). Paper for Bachelor Degree, Dept. of Biology, UI, 

Depok.  

Leaflets, Logos, Attributes, and Miscellinus  

-  Leaflet Jaring PELA, 1998. 

-  Bird Expo 1995. 

 

Decoration Artwork: 

-  YABSHI’s sta d o  Se i ars a d Co gress of Biology 5  
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-  Bird Expo by Symbioser Bird Club stand on Bird Expo 1995 

-  Stands Yabshi and Dept. Biology University of Indonesia on Seminars and Congress of Biology, 

Ujung Pandang, August 1993 

-  Ter i al Buku’ , Dept. Biology U iversity of I do esia, . 
-  SMAN 8 Student Night, Convention Hall, Jakarta, 1986 

 

MAJOR INTERESTS 

General  Conservation Biology and Biodiversity, Biogeography 

 

Specific  Conservation Biodiversity Management, Field Biology, Ecology, Primatology, 

Ornythology. 

 

Hobbies  Photogarphy (Wildlife and still object photography), Material Art (Drawing and 

Painting, Biological Illustration, Graphic Design, Web Design, Education Tool 

Design), Reading, Birdwatching, Fishing, Biking, Hiking. 
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CURRICULUM VITAE 
 
 
Nama : SUPRAYOGO SOEMARNO 

Tempat/Tgl. Lahir : Pati, 14 Desember 1963 
Jenis Kelamin : Laki-laki Golongan Darah : A 
Suku Bangsa :  Jawa Kewarganegaraan : Indonesia 
Status Perkawinan : Menikah 
Alamat Korespondensi : Perumahan Metro Parung B4/5, Parung, BOGOR 16330 
  Telp. 0888-1904491; email: upiyogo@yahoo.com 
 
 
1. PENDIDIKAN DAN KURSUS 

o Magister Sains (M.Si) dengan bidang keahlian Ekologi Hutan Tropis pada jurusan 
Ekologi Komunitas, Program Pascasarjana Biologi, Fakultas Matematika dan Ilmu 
Pengetahuan Alam, Universitas Indonesia, Depok, tahun 2001. 

o Sarjana Biologi (Drs) dengan bidang keahlian Ekologi Tumbuhan pada jurusan Botani, 
Fakultas Biologi, Universitas Jenderal Soedirman, Purwokerto, tahun 1989. 

o Kursus Dasar dan Penyusun AMDAL (Analisis Mengenai Dampak Lingkungan), PPLH-
LP, IPB, Bogor. 29 Agustus – 15 Oktober 1991. 

o Kursus Dasar-Dasar AMDAL (Analisis Mengenai Dampak Lingkungan) Angkatan XXX 
PPMSL-UI, Jakarta. 15 – 30 Mei 1990. 

 
2. ORGANISASI PROFESI 

o Himpunan Ekologi Indonesia (HEI), berkedudukan di Bogor. 
 

3. PENGALAMAN PEKERJAAN  

1993- Sekarang. 
o Pendiri dan bekerja pada Yayasan Kirai Indonesia (KIRAI), LSM dengan perhatian pada 

pemberdayaan masyarakat dan lingkungan, berkedudukan di Jakarta. 
 

4. PENGALAMAN JASA KONSULTASI 

 

Sebagai tenaga ahli aspek vegetasi, tenaga peneliti sosial-ekonomi-budaya kualitatif, 

bekerjasama dengan lembaga penelitian maupun perusahaan jasa konsultasi.  

 

2017 

o Ahli Biologi Baseline study untuk ESHIA, AMDAL dan UKL UPL Pembangunan 
PLTGU Tenayan, Jalur Pipa Gas dan Transmisi line oleh Medco Ratch Power Riau  

 

2016 

o Ahli Biologi Penyusunan dokumen UKL UPL Drilling Sumur Kukulambar, Kaliberau 
Talisman Energi Sakakemang, Musi Banyuasin 

 

2015 

o Ahli Biologi (Flora) Pelaksanaan pemantauan UKL UPL Survei Seismik 2D/3D 
Sakakemang Blok Talisman Energy, Musi Banyuasin 

mailto:upiyogo@yahoo.com
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o Ahli Biologi pelaksanaan pemantauan lingkungan Sorik Marapi Geothermal Project, 
Mandailing Natal 

 

2014 

o Evaluasi Kontribusi APRIL dan AA Dalam Pembangunan di Provinsi Riau Periode 1982-
2012 oleh Tanoto Foundation. Anggota Tim Peneliti Lembaga Demografi Fakultas 
Ekonomi, Universitas Indonesia.  September-Oktober. 

o Monitoring and Evaluation KUBE 2011-2013 oleh TNP2K. Anggota Tim Peneliti 
Lembaga Demografi Fakultas Ekonomi, Universitas Indonesia.  Juli-Agustus. 

o Studi UKL-UPL Uji Seismik 2D dan 3D Sakakemang, Kabupaten Musi Banyuasin oleh 
PT. Talisman. Anggota Tim Peneliti PT. Daya Makara, Universitas Indonesia.  Juni-Juli. 

 

 

2013-2014 

o Pendataan Awal Kegiatan Pemberdayaan Masyarakat 20 Desa di Pulau Padang, 
Kabupaten Kepulauan Meranti, Provinsi Riau oleh Tanoto Foundation. Anggota Tim 
Peneliti Lembaga Demografi Fakultas Ekonomi, Universitas Indonesia. Desember 2013-

Januari 2014. 
2013 

o Pemetaan Potensi Wilayah dan Penguatan Kelompok di Lokasi Percontohan Program 
Penghidupan Berkelanjutan Desa Mendelem, Kecamatan  Belik,  Kabupaten Pemalang, 
Provinsi Jawa Tengah. Anggota Tim Peneliti BAPPENAS. Nopember-Desember. 

o Survei Kondisi Sosial Ekonomi Masyarakat Penerima dan Non Penerima Manfaat 
Program CD/CSR Dari Mitra Korporasi Tanoto Foundation di Provinsi Jambi. Anggota 
Tim Peneliti Lembaga Demografi Fakultas Ekonomi, Universitas Indonesia.  April-Juni. 

o Baseline Survei Aspek Sosial Ekonomi Masyarakat Kabupaten Sukabumi, Jawa Barat. 
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USDA : The United States Department of Agriculture. 

AMDAL : Environmental Impact Assessment. 

SLF : Sustainable Livelihood Framework. 
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Puskesmas : Community Helath Centres (The government-mandated community 
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VOC : Dutch East India Company (Dutch: Verenigde Oost-Indische Compagnie 

abbreviated to VOC). Was founded in 1602 and became defunct in 

1799. 

KB : Indonesian National Program to establish a healthy and prosperous 

family by limiting births (Keluarga Berencana). 
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RUTR : General Plan of Spatial Planning. 

RTRW : Spatial Planning 

ADHK : Constant Prices. 
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SHM : Certificate of land Property (Sertifikat hak milik). 

IKNR : Family Association of Nias who migrated to Riau (Ikatan Keluarga Nias 

Riau) 

IKRANIS : Family Association of South of Nias who migrated to Riau (Ikatan 

Keluarga Riau Asal Nias Selatan) 

IKJR : Family Association of Java Riau (Ikatan Keluarga Jawa Riau) 

LPM : Institute of Community Empowerment. Institutions formed on the 

initiative of the community as partners of the Village Government and 

Lurah in accommodating and realizing the aspirations and needs of the 

community in the field of development. The basic rules used are 

Regulation of the Indonesian Minister of State Number 5 Year 2007 and 

Regional Regulation. 

LAM : Malay Customary Institution (Lembaga Adat Melayu) 

KTP : Indonesian Resident Identity Card (Kartu Tanda Penduduk). The card is 

issued by government upon reaching the age of 17 or upon marriage. 

KK : Family Register/ household register. Is a Family Identity Card which 

contains data on the arrangement, relationships and number of family 

members. 

AMAN : The National Indigenous Peoples Alliance (Aliansi Masyarakat Adat 

Nusantara). Is an independent social organization with a vision to 

realize a just and prosperous life for all Indigenous Peoples in 

Indonesia. AMAN works locally, nationally and internationally to 

represent and advocate for Indigenous Peoples issues. Was first 
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declared in 1999 during the initial Kongres Masyarakat Adat Nusantara 

(KMAN I) in Jakarta. 

PKK :   Indonesian National Program for Family Welfare Development 

(Pendidikan Kesejahteraan Keluarga). Is a community organization that 

empowers women to participate in the development of Indonesia. PKK 

is famous for its "10 main programs". Based on The Decree Of The 

Minister Of Forests And The Autonomy Of The Republic Of Indonesia 

Number 53 YEAR 2000 

Posyandu : Services among other things are weighing children, child nutrition, and 

vitamins for pregnant women from Puskesmas (Pos Pelayanan 

Terpadu). Based on Joint Decree between the Indonesian Minister of 

Home Affairs No. 23 Year 1885, Indonesian Minister of Health No. 

21/Men.Kes/Inst.B./IV Year 1985 and Indonesian Head of National 

Family Planning Coordinating Board (BKKBN) No. 112/HK-011/A/1985 

and proclaimed in about 1986. 

PDAM : Water Supplier Company (Perusahaan Daerah Air Minum). It is one of 

the regional owned business units, which is engaged in the distribution 

of clean water for the general public. PDAMs exist in every province, 

district, and municipality throughout Indonesia. PDAM is a regional 

company as a means of providing clean water that is supervised and 

monitored by the apparatus of the executive and local legislative 

branches. 

Gotong Royong : Mutual Cooperation Activity. Is an Indonesian term to work together to 

a hie e a desired out o e. The ter  is deri ed fro  goto g  ea i g 
"to ork", a d ro o g  ea s "together". Together ith Deli eratio , 
Pancasila, Customary Law, Deity and Kinship 

BPJS : Social Security Agency (Badan Penyelenggara Jaminan Sosial). Is an 

institution established to organize social security programs in Indonesia 

according to Law Number 40 Year 2004 and Law Number 24 Year 2011. 

Based on Law No. 24 of 2011, BPJS will replace a number of social 

security institutions in Indonesia, namely health insurance insurance PT 

Askes Indonesia into BPJS Health and social security agencies PT 

Jamsostek labor into BPJS Employment. 

Jamkesmas/Jamkesda : Regional Health Insurance (Jaminan Kesehatan Masyarakat). It is a 

health insurance program for Indonesians who provide social 

protection in the health sector to ensure the poor and underprivileged 

whose contributions are paid by the government so that their basic 

basic health needs can be met. The program is run by the Ministry of 

Health since 2008.  
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Participants guaranteed in the Jamkesmas program include: (1) The 

poor and the underprivileged that have been determined by the 

decision of the Regional Head. (2) Homeless, beggars, children and 

displaced people, poor people who have no identity. (3) Participants of 

Family Hope Program (PKH) who do not have Jamkesmas card. (4) The 

poor defined by the Decree of the Indonesian Minister of Health No. 

1185 / Menkes / SK / XII / 2009. 

CSR : Corporate social responsibility  
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1 PREFACE 

In order to meet the national electricity demand, especially in Riau Province, Medco Ratch Power 

Riau (MRPR) plan to construct aCombine-Cycle Gas Turbine Power Plant (CCGT-PP) Riau 275 

MW.The facilities construction plan becomes a necessity to meet the needs of electric power in 

Pekanbaru and surrounding areas. 

The result of this study is expected to facilitate the project proponent to recognize environmental 

and social conditions of construction site plan and surrounding area, as baseline data in order to 

prepare the Environmental Impact Assessment (AMDAL), Environmental Sosial Impact Assesment 

(ESIA) document preparation and basis of decision-making during project implementation. 

2 GENERAL INFORMATION 

2.1 Study Area  

Baseline area study in this report cover Combine-Cycle Gas Turbine Power Plant (CCGT-PP) 

construction plan site which is administratively located in the Industri Tenayan village of Tenayan 

Raya district of Pekanbaru city,The area ofPower Plant site plan area will cover area of 9 hectares. 

Industri Tenayan Village is an administrative area development of Sail Village of Tenayan Raya Sub-

disrict, Pekanbaru City since January 2017. Based on the Regional Regulation of Pekanbaru City 

No.16 Year 2016, Sail Village was split into 5 villages namely Industri Tenayan, Melebung, Bencah 

Lesung, Sialang Sati, and Tuah Negeri Village. 

2.2 Climate 

The description of climatic conditions at the study sites obtained from the average rainfall and the 

monthly rainy day for 33 years (1980-2013) is presented in Figure 1. The monthly data do not show 

dr  o ths rai fall   a d te d to e et throughout the ear rai fall  , the ˂ 
value of 0.079 belong to type A - very wet, according to the classification of Schmidt Ferguson 

(Kartasapoetra, 1988).  
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Figure 2-1. Administration Map Of Construction Site Plan. 
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Source: Hidrology Public Work Office, Senapelan District, Pekanbaru City 

Figure 2-2, Average rainfall (mm) and average monthly rainy day in study location (1980-2013) 

 

The highest average rainfall occurred in October and November (256.9 and 276.0 mm) and the 

lowest was in June (115.2 mm), while the rainfall was  at the highest in three consecutive months, 

namely October, November, and December. If we shortened the time span of the 33 years data 

available into four different time ranges, it is: three ten-year ranges (1980-1989, 1990-1999, and 

2000-2009) and four years (2010-2013), Q values for the three ranges ten-year time ranges from 

0.037 to 0.074 and is classified as type A-very wet. The trend of Q value shift is seen in the four-year 

timeframe 2010-2013 of 0.435 and is classified as type C- mildly wet by the classification of Schmidt 

Ferguson (Kartasapoetra, 1988). 

Data shortening into four time ranges, the average rainfall and monthly rainy day tend to be high 

throughout the year in the ten-year period 2000-2009, while the average rainfall and the monthly 

rainy dayl tended to fall much lower throughout the year in the four-year period of 2010 -2013 

(Figures 2-3 and 2-4). The occurrence of the trend of shifting the amount of rainfall and rainy days 

need to be observed, but can not be used as a reference because the time span of data used is very 

short-only four years, regarding this symptom at least the required data of rainfall measurement is 

30 years. 
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Source: Hidrology Public Work Office, Senapelan District, Pekanbaru City 

Figure 2-3. Average monthly rainfall (mm) and  average monthly rainy day in study location (2000-

2009)  

 

 Source: Hidrology Public Work Office, Senapelan District, Pekanbaru City. 

Figure 2-4. Average monthly rainfall (mm) and  average monthly rainy day in study location (2000-

2013) 

 

Based on 2015 data t obtained from BPS Pekanbaru, the rainy day and rainfall fluctuated significantly 

during the year 2015. The maximum of rainy days occurred in December which has 25 days of rain 

day per month, while the minimum of rainy days occurred in July which has 5 days of rain day per 

month. The highest rainfall occurred in the month of November. 
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The wet months (rainfall above 200 mm/month) occurred between October and January with an 

average rainfall of 254 mm/month, while dry months occurred between June and August with 

monthly average rainfall of 166 mm (BMKG, 2015). 

The total mean annual rainfall intensity throughout the year 2015 is between 2,148 - 1,741 

mm/year, and the annual average intensity during the last 5 years is 2,472 mm/yr. 

 

Figure 2-5. Rainy day distribution of Pekanbaru and its surrounding during the year 2015 

Figure 2-5 shows the measurements of air temperature (oC) in two different years of measurement 

with  seven-year range, which were in 2007 and 2014. Within the time difference it is seen that in 

2014 the average monthly minimum temperature range was recorded lower and the average 

monthly maximum temperature range recorded higher than seven years earlier record. In 2014 the 

average monthly minimum temperature range is recorded at 20-24 oC and a maximum of 34-35 oC. 

Seven years ago in 2007 it was seen that the monthly minimum average temperature range was 25-

26 oC and maximum 29-30 oC. This symptom shows that the monthly temperature swing in 2014 is 

wider (the difference in average monthly maximum and minimum  temperature is 12.2 ° C), in the 

preceding year recorded 4.3° C. 
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 Source: Artificial station, Koto Gasib Sub District, Siak District 

Figure 2-6. Maximum, minimum, and average monthly temperature in study location year 2007 and 

2014 

 

 

Source: Artificial station, Koto Gasib Sub District, Siak District 

Figure 2-7. Maximum, minimum, and average monthly humidity in study location year 2007 and 

2014 

Based on the air temperature data for 2015, the maximum average air temperature occurred in the 

month of July of 33.6°C and the minimum average air temperature occurred in the month of October 

of 31.9°C. 

The average monthly temperature during 2015 is 32.59oC. 

Jan Feb Mar Apr Mei Jun Jul Agt Sep Okt Nop Des

  mak 2007 29.8 30.0 29.8 30.0 29.9 30.3 29.8 30.0 29.8 29.5 29.5 29.5

  min 2007 25.0 24.5 25.0 26.5 26.0 26.0 25.3 25.5 25.5 25.5 25.5 26.3

  rerata 2007 26.8 27.8 27.8 27.9 28.1 28.2 27.5 27.7 27.5 27.5 27.6 27.7

  mak 2014 34.0 32.0 34.0 34.0 34.0 35.0 34.0 34.0 34.0 34.0 34.0 34.0

  min 2014 20.0 24.0 22.0 22.0 22.0 22.0 21.0 22.0 21.0 22.0 22.0 21.0

  rerata 2014 27.2 28.2 28.5 27.3 28.1 27.9 27.9 28.0 26.8 28.2 26.9 26.6

Jan Feb Mar Apr Mei Jun Jul Agt Sep Okt Nop Des

  mak 2007 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0

  min 2007 77.0 77.0 78.0 78.0 77.0 78.0 78.0 77.0 77.0 81.0 82.0 83.0

  rerata 2007 92.6 90.3 91.6 90.2 91.3 90.6 89.2 88.8 90.1 91.9 90.6 90.7

  mak 2014 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0

  min 2014 90.0 86.0 90.0 90.0 91.0 91.0 90.0 90.0 90.0 90.0 90.0 90.0

  rerata 2014 93.7 94.0 93.7 93.8 94.0 97.2 93.7 94.0 91.1 94.2 90.8 90.6
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Figure 2-8. Air temperature distribution of Pekanbaru and its surrounding for 2015. 

The condition of the air humidity at the study sites is shown in Figure2-7, covering two years of 

measurement ie 2007 and 2014. In Figure2-7 it is seen that the average monthly maximum  humidty 

on the two-year measurement tend to be the same which was 95 percent, while the average 

monthly minimum humidity range of  2007 is measured lower  which was 77-83 percent and in 2014  

it was ranged from 86-91 percent. The range between the average monthly maximum and minimum 

in 2014 is very short at 5.2 percent, while in the previous seven years it has a range of 16.4 percent. 

This symptom is worth noting because the average monthly air humidity during 2014 is very high at 

above 85 percent, the degree of humidity conducive to the growth of plant diseases, such as the 

fungus see Kartasapoetra (1988). 

3 FRESHWATER AQUATIC SURVEY, INCLUDING WATER QUALITY 

3.1 Surface Water quality 

This section details the water resouces of the proposed Power Plant project area. Surface and 

ground water resources have been summarized in field observation and data collection (ESIA field 

survey). 

Water quality data wasanalyzedby PT. Organo Science Laboratory on July 2017 accredited by KAN 

(certified by Indonesian Government). During the survey, four surface water samples were collected 

and analysed. The data covers water quality including, temperature, total suspended solid (TSS), pH, 

metals, and major ions, and microbilogy sampling. Samples is presented according to the 

requirements specified in Government Regulation No. 82 Year 2001 regarding Water Quality 

Management and Pollution Control Class II (as minimum).The sampling followed Indonesian 

standards set in APHA: Standard Methods for the Examination of Water and Wastewater 21st Edition 



 

3-6 

 

2005.  The data provides an adequate baseline against which to monitor and assess impacts on 

water quality.  

3.1.1 Physical and Chemical properties of surface water 

Surface water quality samples in the power plant area have been collected at four locations at Siak 

River (upstream and downstream) and Tenayan River as Siak River tributaries (upstream and 

downstream). Sampling locations are shown in Figure 3-1.  

 

Figure 3-1. Sampling location on power plant area 

The results meet standard national efflluent limits, except for pH and oil&grease respectively at 

downstream Tenayan River and Upstream Siak River.The test result is presented in the Table 3-1 

below. Parameters that exceed the quality standard are shown in yellow in the Table. 3-1. 
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Table 3-1. Surface Water Quality Test Report (Power Plant Site) 

No Parameter Unit 
Detection 

Limit 

Regulation 

Limit 

(PP 82/2001 

class II) 

Result 

WQ 1 

PP 

WQ 2 

PP 

WQ 3 

PP 

WQ 4 

PP 

Location reference key at bottom of 

table 

PHYSICAL 
       

1 Temperature ̊C - ±3 28.1 32.1 31.2 27.9 

2 Total Suspended Solids (TSS) mg/L 1 50 132 34 56 24 

3 Conductivity µs/cm 1 NA3 20 38 48 41 

4 Turbidity NTU 0.5 NA3 107 19.2 30.9 19.1 

CHEMICAL 
       

1 pH - - 6 – 9 7.84 5.80 6.88 6.56 

2 Biochemical Oxygen Demand (BOD) mg/L 2 3 <2 <2 <2 <2 

3 Chemical Oxygen Demand (COD) mg/L 3 25 <3 13 92 41 

4 Ammonia (as NH3-N) mg/L 0.07 (-) 0.13 0.25 0.23 0.25 

5 Nitrate (NO3) mg/L 0.003 10 0.081 0.544 0.545 0.478 

6 Nitrite (NO2) mg/L 0.005 0.06 <0.005 <0.005 <0.005 <0.005 

7 Total Nitrogen mg/L 0.06 NA3 0.25 2.26 1.56 1.66 

8 Fluoride (F) mg/L 0.1 1.5 <0.1 0.4 0.5 0.4 

9 Phophorus (P) mg/L 0.03 0.2 <0.03 0.06 <0.03 0.2 

10 Oil and Grease µg/L 1000 1000 <1000 1000 2400 <1000 

11 Total Boron (B) mg/L 0.04 NA3 0.63 1.01 0.62 0.75 

12 Toral Mercury (Hg) mg/L 0.0005 NA3 <0.0005 <0.0005 <0.0005 <0.0005 

13 Total Arsenic (As) mg/L 0.005 NA3 <0.005 <0.005 <0.005 <0.005 

14 Total Cadmium (Cd)2 mg/L 0.002 NA3 <0.002 <0.002 <0.002 <0.002 

15 Total Chromium Hexavalent (Cr6+) mg/L 0.004 NA3 <0.004 <0.004 <0.004 <0.004 
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No Parameter Unit 
Detection 

Limit 

Regulation 

Limit 

(PP 82/2001 

class II) 

Result 

WQ 1 

PP 

WQ 2 

PP 

WQ 3 

PP 

WQ 4 

PP 

Location reference key at bottom of 

table 

16 Total Chromium (Cr) mg/L 0.02 NA3 <0.02 <0.02 <0.02 <0.02 

17 Total Copper (Cu) mg/L 0.01 NA3 <0.01 <0.01 <0.01 1.20 

18 Total Iron (Fe) mg/L 0.09 NA3 1.13 1.03 0.800 <0.005 

19 Total Lead (Pb)2 mg/L 0.005 NA3 <0.005 <0.005 <0.005 <0.01 

20 Total Manganese (Mn) mg/L 0.01 NA3 0.04 <0.01 0.05 <0.01 

21 Total Nickel (Ni) mg/L 0.01 NA3 <0.01 0.03 <0.01 <0.01 

22 Total Zinc (Zn) mg/L 0.02 NA3 <0.02 0.02 0.05 <0.02 

23 Dissolved Boron (B) mg/L 0.04 1 0.44 0.60 0.50 0.34 

24 Dissolved Mercury (Hg) mg/L 0.0005 0.002 <0.0005 <0.0005 <0.0005 <0.0005 

25 Dissolved Arsenic (As) mg/L 0.005 1 <0.005 <0.005 <0.005 <0.005 

26 Dissolved Cadmium (Cd)2 mg/L 0.002 0.01 <0.002 <0.002 <0.002 <0.002 

27 Dissolved Chromium Hexavalent (Cr6+) mg/L 0.004 0.05 <0.004 <0.004 <0.004 <0.004 

28 Dissolved Chromium mg/L 0.02 NA3 <0.02 <0.02 <0.02 <0.02 

29 Dissolved Copper (Cu) mg/L 0.01 0.02 <0.01 <0.01 <0.01 <0.01 

30 Dissolved Iron (Fe) mg/L 0.09 (-) 0.43 0.445 0.445 0.445 

31 Dissolved Lead (Pb)2 mg/L 0.005 0.03 <0.005 <0.005 <0.005 <0.005 

32 Dissolved Manganese (Mn) mg/L 0.01 (-) <0.01 <0.01 <0.01 <0.01 

33 Dissolved Nickel (Ni) mg/L 0.01 NA3 <0.01 <0.01 <0.01 <0.01 

34 Dissolved Zinc (Zn) mg/L 0.02 0.05 <0.02 <0.02 <0.02 <0.02 

MICROBIOLOGY 
       

1 Total Coliform 
colony/

100mL 
- 5000 1100 180 720 220 

ORGANICS 
       

1 Organochlorine Pesticides (OCP) µg/L 0.4 NA3 NA1 <0.4 <0.4 <0.4 
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No Parameter Unit 
Detection 

Limit 

Regulation 

Limit 

(PP 82/2001 

class II) 

Result 

WQ 1 

PP 

WQ 2 

PP 

WQ 3 

PP 

WQ 4 

PP 

Location reference key at bottom of 

table 

2 Polychlorinated Biphenyils (PCB) µg/L 0.005 NA3 NA1 <0.005 <0.005 <0.005 

3 Polycyclic Aromatic Hydrocarbon (PAHs) µg/L 0.04 NA3 NA1 <0.04 <0.04 <0.04 

4 PCDDs pg/L 50 NA3 NA1 <50 <50 <50 

5 PCDFs pg/L 50 NA3 NA1 <50 <50 <50 

 

Note(s): 
2 This parameter (in the described matrix) has not been accredited by KAN 
3 Not Applicable or Not Available 

WQ 1 PP : Upstream Tenayan River; Coordinate: N= 000 ’ . ” E= 0 ’ . ” 

WQ 2 PP: Upstream Siak Rievr; Coordinate: N= 000 ’ , ” E= 0 ’ , ” 

WQ 3 PP: Downstream Siak River; Coordinate: N= 000 ’ , ” E= 0 ’ , ” 

WQ 4 PP: Downstream Tenayan River; Coordinate: N= 000 ’ . ” E= 0 ’ . ” 

 

 



 

3-10 

 

 

Figure 3-2. Siak River Upstream Sampling location 

 

 

Figure 3-3. Tenayan River Upstream Sampling location 
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3.1.2 Siak Cross Section 

Field survey of the Siak River were conducted from [date] to [date month 2017]. The scope of the field 

survey including: 

• determination of geographical coordinates (latitude and longitude) of representative cross 

section of Siak River with using GPS-system; 

• hydrometric measurement of the cross sections coordinates in local system (witdhs and 

depths). 

 
Figure 3-4. Cross Sections locations which were measured during field survey 

 

Detail results of field survey for each measured cross section for the A-A1 (upstream); B-B1 (middle / 

project location) and C-C2 (downstream) of the river are presented in the Table 3-2 and at Table 3-5 to 

3-10. 

 

Table 3-2. Summary of Siak River Cross Section Result 

Code Name Width of river (m) Depth max (m) 

A-A1 Upstream 125 12.8 

B-B1 Middle  121 10.8 

c-C1 Downstream 124 10.8 
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Figure 3-5. A-A1 part of the Siak River 

 
Figure 3-6. B-B1 part of the Siak River 

 
Figure 3-7. C-C1 part of the Siak River 
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Figure 3-8. Result of the river Cross Section A-A1 (upstream) coordinate 

 

 

Figure 3-9.Result of the river Cross Section B-B1 (middle/project location) coordinate 
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Figure 3-10. Result of the river Cross Section C-C1 (downstream) coordinate 

 

3.1.3 Freshwater Ecological Sampling 

3.1.3.1 Micro-invertebrata Sampling 

Macro Invertebrate Sampling was conducted in the waters around the Power Plant site plan, and in the 

waters of the Siak River system. Sediment samples are extracted from three points in transect, using 

the grab or corer box method. The three sample units are then composited, to extract the bentic fauna 

and then sent to the laboratory of the Scientific Authority for determination. Samples will be taken 

from three sampling points (Table 3-3) and will be merged as composite sampling. 

TABLE 3-3. BENTHIC ANALYSIS REPORT 

No Species Familia Identification Result 

(1) N: 0o .  E: o . " ; (2)  N: 000 . E: 0 .  ;  (3) N: 00 . E: 10 .  

1.  Oligochaeta 
 

117 

2.  Pila ampullacea Ampullariidae 8 

3.  Polymesoda Corbiculidae 17 

4.  Clithon Neritidae 8 

5.  Decapoda Crustaceae 8 

 
Abundance of macrobenthic-fauna /m2 158 

 
Number of species 5 

 
Shanon-Wiener Diversity Index (H') 0.915 
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No Species Familia Identification Result 

(1) N: 0o .  E: o . " ; (2)  N: 000 . E: 0 .  ;  (3) N: 00 . E: 10 .  

 
Maximum H' 1.609 

 
Equitability Index 0.569 

 

 

 

 

The sediment test results shown in Table 3-4 are not indicating excessive metal content, exceeding the 

DIV threshold, except cooper and Cadmium which shows that the waters are contaminated lightly. 

Heavy metals that were originally dissolved in water adsorbed by suspended solid particles and carried 

by river water streams. The river water meets the tidal stream at the mouth of the river, so that the 

fine particles settle in the mouth of the river. This is what causes heavy metal levels in the estuary 

sediments higher than the high seas. In general, river estuaries undergo sedimentation process, where 

the metal that is difficult to dissolve are in dilution process that is in the water column, and over time it 

will come down to the bottom and settle in the sediment. The high metal content can be seen from the 

relatively alkali pH value (pH = 7.40-8.59% o) at the location where the metal is difficult to dissolve and 

settles to the bottom of the waters. 



 

3-16 

 

Table 3-4. Sediment Analysis result 

No Parameter Unit 
Detection 

Limit 

DIV 

Threshold 

Analysis 

Result 
Methode 

 Sampling Location : (1) N: 00o .  E: o . " (2) N: 000 . E: 0 .  
(3) N: 000 . E: 0 .  

A. Heavy Metals 

1.  Arsenic mg/Kg 1 55 11.0 USEPA 3050; APHA 3120 B 

2.  Cadmium mg/Kg 1 2 1 USEPA 3050; APHA 3120 B 

3.  Chromium mg/Kg 1 380 86 USEPA 3050; APHA 3120 B 

4.  Copper mg/Kg 1 35 41 USEPA 3050; APHA 3120 B 

5.  Lead mg/Kg 1 530 84 USEPA 3050; APHA 3120 B 

6.  Mercury mg/Kg 0.05 0.5 0.477 USEPA 3050; APHA 3112 B 

7.  Nickel mg/Kg 1 35 29 USEPA 3050; APHA 3120 B 

8.  Zinc mg/Kg 5 480 33 USEPA 3050; APHA 3120 B 

B. Organic 

9.  Chlordane mg/Kg 0.5 <0.5 USEPA 3570; 8270C 

10.  Diedrin mg/Kg 0.5 <0.5 USEPA 3570; 8270C 

11.  DDT mg/Kg 1 <1 USEPA 3570; 8270C 

12.  Endosulfan mg/Kg 0.5 <0.5 USEPA 3570; 8270C 

13.  Polychlorinated BiPhenyls mg/Kg 0.25 <0.25 USEPA 3570; 8270C 

14.  Polynuclear Aromatic Hydrocarbon mg/Kg 1 <1 USEPA 3570; 8270C 

15.  Mirex mg/Kg - <0.001 USEPA 8270C 

 

3.1.3.2 Net Fishing 

This Fish Abundance Survey is conducted to obtain data and information on species richness and 

abundance of fish in the upstream and downstream waters of the drainage plan site from Tenayan 

Combine-Cycle Gas Turbine Power Plant. This survey is important to obtain a final, concrete picture on 

the o ditio  of fish populatio s a d it s o u ities prese t i  these aters, as ell as to see the 
capacity of the environmental support, prior to the construction implementation. Using the catching 

fish methodology in the form of several intensive techniques and equipment, along with sampling also 

data  and information collection,  it is expected to develop and gain a more thorough understanding of 

the fish habitat and communities condition in the so-called Siak River System.  

Fish catching technique:  

a. Cast Net 

b. Gill Net 

c. Landing Net 

Another technique that is also observed is Fishing Rod. Secondary data collection was also conducted 

through interviews with fish seekers and fishermen. This secondary data is to support the primary data 

in giving a more balanced picture, to see the public perception in the development and changes in fish 

populations in the past until now. 

In observation of fish populations in Siak River System area, fish trap was conducted with Cast Net, Gill 

Net, Landing Net, and Fishing Rod techniques (based on interview and pers.comm. with inhabitants, 
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fisherman and local authority). The use of such techniques is considered effective and widely practiced 

by the population. Installation of the Gillet is carried out at both points on the Siak River, upstream and 

downstream. On the tributary / Sungai Tenayan, Cast Net and Landing Net were applied. 

The use of Drive Net even though it is widely applied by the locals is ineffective and highly dependent 

on tidal conditions. Similarly, the Fyke Net, which is a technically complex technique in its design and 

installation, also relies heavily on tidal rhythms; it can only be applied to relatively shallow waters such 

as tributaries. In reality it has the potential to disrupt the transport lanes and passing boats in the Siak 

River water system. According to locals, the right seasons for fishing with the technique of Drive Net 

and Fyke Net are in dry season, where the tides can reach the lowest point, resulting in maximum 

catch. 

The catch with various techniques mentioned above, obtained the results as in the following table. 

Weather: During the observation period, rain occurred at night. Cloudy daytime. 

Tidal Condition: The rising tide takes place on the morning of the day around 09:00 to 10:30 WIB. 

 

Table 3-5. Coordinate the location of fish sampling with Net Fishing 

No Observation Point 
Coordinate 

Latitude Longitude 

SIAK RIVER 

  1 Upstream-/hulu   0°33'50.95"N 101°30'31.74"E 

2 Downstream/hilir   0°34'2.06"N 101°31'7.06"E 

    TENAYAN RIVER 

  1 Upstream/hulu 00°31'33.07"N 101°30'56.05"E 

2 

Middle  

stream/tengah   0°32'23.54"N 101°30'16.12"E 

3 Downstream/hilir   0°33'31.58"N 101°30'17.75"E 
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Figure 3-11. Fish reference sampling point on Siak River 

 

Figure 3-12. Fish reference sampling point at Tenayan River. 
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Table 3-6. Types of fish found on Siak River System through Gill net, Cast net and Landing net. 

NO Local Name Scientific Name FAMILI 
SIAK RIVER TENAYAN RIVER 

UP DS UP MID DS 

1 Juwaro 
Pangasius 

polyuranodon 
Schilbeidae 15 13 

  
2 

2 Keting tunggik Mystus singaringan Bagridae 
  

2 
  

3 Bawung pisang Leiocassissp. Bagridae 2 3 
   

4 Bawung biasa Hemibagrussp. Bagridae 3 2 
   

5 Sepongkah Ambassissp. Ambassidae 9 7 
   

6 Pimping Oxygastersp. Cyprinidae 3 2 1 
 

1 

7 Rasau Barbichthys laevis Cyprinidae 7 9 
   

8 Teningal Cosmochilus falcifer Cyprinidae 
 

2 1 
 

1 

9 
Sepat mata 

merah 

Trichogaster 

trichopterus 
Osphronemidae 

  
1 

  

 

TOTAL INDIVIDU 39 38 5 
 

4 

 

TOTAL SPECIES 6 7 4 
 

3 
Remark: UP = Upstream; MID = Middle Stream; DS = Downstream 

The types of Juwaro fish (Pangasius polyuranodon) are relatively abundant compared to other types. 

Types of swampy water fish or calm water / slow currents are Sepat mata merah (Trichogaster 

trichopterus). Keting fish (Mystus singaringan) is a kind of catfish of shallow water or creeks. 

 

Figure 3-13. Cast Net 

 

Figure 3-14. Gill Net 
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Figure 3-15.Juwaro (Pangasius polyuranodon) 

 

 

Figure 3-16. Keting (Mystus singaringan) 

 

Figure 3-17. Bawung pisang (Leiocassis sp.) 
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Figure 3-18. Bawung biasa (Hemibagrus sp.) 

 

 

Figure 3-19.Sepongkah (Ambassis sp.) 

 

 

Figure 3-20. Pimping (Oxygaster sp.) 
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Figure 3-21.Rasau (Barbichthys laevis) 

 

 

Figure 3-22. Teningal (Cosmochilus falcifer) 

 

 

Figure 3-23. Sepat mata merah (Trichogaster trichopterus) 
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Figure 3-24.Gill Net instalation. 

  

 

Figure 3-25. Catches using Gill Net. 

 

 

Figure 3-26. Fish Drains usage. 
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4 TERRESTRIAL ECOLOGY 

The construction of CCGT-PP facilities has the potential to change the landform, also both built and 

natural ecosystems. In some locations. The rest of the construction plan site covers oil palm plantation. 

The presence of CCGT-PP is potentially to bring accelerated welfare for the community, this noble step 

should be harmonized with environmental conservation measures. Even though limited, this region is 

still able to sustain the life of various types of plants and animals.  This implies the need for caution in 

the land use, especially of very limited natural ecosystems, such as maintaining ecological values, 

environmental services, and local socio-cultural values. 

This chapter explains the conditions of terrestrial in location plan for Combine-Cycle Gas Turbine Power 

Plant (CCGT-PP)site plan. Explanation is concerning the existed flora and fauna in the field. Terrestrial 

ecology explanation is consisted of flora and fauna. Ecologically, survey area is the modified low land 

forest and freshwater swamp forest. Modification in survey area is in form of palm plantations, rubber 

plantations, yard, and open area.  

Explanation of fauna biological diversity in construction location plan of Combine-Cycle Gas Turbine 

Power Plant (CCGT-PP) construction site plan is divided by taxonomy to 5 class or parts of fauna. The 

explanation is started from the most complex class to the more simple class which are 1) Mammals, 2) 

Avifauna, 3) Reptiles, 4) Amphibians, and 5) Fish. The existence of certain species of animals provides a 

qualitative view of ecosystem conditions in one area. Sensitive species to habitat modification will be 

the first species extinct in one area.  

4.1 Flora 

4.1.1 Plotting 

Plotting was done by placing three plots on the site of the Power Plant construction site plan. Each plot 

measuring 20 × 100 m, adjusting the width, cutting or following the contour, on the plot was made: i) 

20 10x10 m plots for trees eunmeration and ii) 20 5x5 m plots for Samplings enumeration ( Figure4-1). 

All the trees in the subplot were enumerated, breast height stem diameter was measured, and the 

height of free branches and crown height were measured.  For the Saplings, the diameter is measured 

as high as 30 cm above ground level. Lower plants or herbs are observed qualitatively. Ground cover or 

shrubs and herbs are observed qualitatively.  
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Figure 4-1. Grid of sampling of trees and saplings 

Each measured tree and sapling were  taken leaf samples as a voucher speciment for identification. 

Identification was done by comparing the evidence specimen with the herbarium collection by Ismail 

Rahman, Plant Taxonomy Expert who is affiliated with Herbarium Bogoriense, LIPI Bogor. The 

placement of the sampling plot takes into account the representation of the built and natural 

ecosystems, detailed placement of the sample plot on the CCGT-PP construction plan site construction 

site plan is shown in Figure 4-1 and Table 4-1. 

Table 4-1. Locations, coordinates, administrative areas, and land coverage of each plot of the 

transect 

Location Coordinate Village District Regency Land Use 

TR1 
00o  LU; 
101o  BT 

Industri Tenayan Tenayan Raya Pekanbaru Palm Oil Plantation 

TR2 
00o  LU; 

101o  BT 
Industri Tenayan Tenayan Raya Pekanbaru Palm Oil Plantation 

TR3 
00o ,  LU; 
101o ,  BT 

Industri Tenayan Tenayan Raya Pekanbaru 
Palm Oil Plantation, 

Shrubs 

 

 

100 m 

5 m 

5 m 

10 m 10 m 

10 m 

10 m 

Pohon  D ≥10  cm 

Anak Pohon   

10 D ≥2  cm 
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Figure 4-2. Vegetation Sampling Location 

4.1.2 Data Analysis of Vegetation 

From the tree and Sapling enumeration,  the relative frequency (FN), relative dominance (DN), relative 

density (KN),  and important value index (INP) were calculated by using Curtis 1959 method (see 

Dombois-Ellenberg 1974).  Trees and Saplings INP were obtained from the sum of FN, DN, and KN. The 

species diversity index (H ') and the  species evenness index (E) in the plot were calculated by Shannon 

menthod (see Magurran, 1988). 

4.1.3 Vegetation Composition and Structure on CCGT-PP Construction Plan Site 

Table 4-2. Number of individual per hectare, basic width area per hectare, and basic width area per 

individual for each plot on the site of CCGT-PP development plan at Industri Tenayan Village, 

Tenayan Raya District, Pekanbaru City 

 
Plots 

 
TR1 TR2 TR3 

Tree 
   

Individual/hectare 200 190 75 

LBD (cm2)/hectare 261,158 392,976 80,312 

LBD (cm2)/individual 1,306 2,068 1,071 

Sapling 
   

Individual/hectare - - 1,030 

LBD (cm2)/hectare - - 16,689 

LBD (cm2)/individual - - 16 

 

Land coverage on the CCGT-PP plan site is generally in the form of oil palm plantations.  The plantation 

is generally well maintained, although also found the plantation that left full of bush, so it becomes 

different spots amid the spread of oil palm plantations. Well maintained palm gardens are found on the 
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TR1 and TR2 sites, whereas the TR3 site was seen not all the land has been planted with palm.  On the 

unplanted land, young secondary stands have developed on the succession process. The existence of 

opening area was seen to have spurred the growth of the tree simultaneously, as shown on  the 

Saplings  density with the tendency of similar sizes.  

Table 4-2 shows the density of trees per hectare in this area, there were 190-200 individuals / ha for 

well-treated oil palm plantations, and 75 individuals / ha in oil palm plantations recorded.  Each LBD 

respectively are 261,158 cm2 / ha 392,976 cm2 / ha, and 80,312 cm2 / ha. Mostly  in other gardens, 

spacing on these gardens ranged from 7 × 7 m to 10 × 10 m, Tohir (1953) provided direction for spacing 

of 8 × 8 m to 10 × 10 m for palm planting. The variation of LBD / individual numbers in three measured 

plots indicates the physical condition of the palm sticks in each plot, this is made possible by the 

difference of cropping years in each of the plots. Saplings were found only in the TR3 plot, the site is an 

unfinished cultivated garden, then abandoned and left to overgrown, thereby growing as a young 

secondary forest with a constituent type of local natural species and migrant species, the type 

recruitment mechanism made possible through the preparation seed banks in the ground and rain 

seeds. In this plot the Sapling grows quite tightly, the size of the tree trunks tends to be uniform, 

indicating that the Sapling grows simultaneously, the density of Saplings is 1,030 individuals / ha, with 

LBD 16,689 cm2 / ha, and LBD / individual 16 cm2 / ha. On logging gaps in Sikundur (Soemarno, 2001) 

encountered simultaneous growth of uniformly sized seedlings. 

 

Figure 4-3. Oil palm plantation on the site of CCGT-PP development plan Industri Tenayan Village 

(TR1) 

 

Figure 4-4. Unmaintained oil palm plantation on CCGT-PP Industri Tenayan Village (TR3) 
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Figure 4-5. Salak rawa (Elaiodoxa conferta) grown in swamps in unkempt palm plantations on the 

site of the CCGT-PP development plan Industri Tenayan Village (TR3) 

 

Figure 4-6. Gondang/ common red stem-fig (Ficus variegata) grows in an unkempt palm plantation 

on the site of the CCGT-PP development plan Industri Tenayan Village (TR3) 

In the area of each 0.2 hectare of  the tree family, genera and species variety are respectively: 2 

families, 2 genera, and 2 species in plot TR1; 2 families, 3 genera, and 3 species  in TR2 plot; and 4 

families, 4 genera, and 4 species in TR3 plot. In the area of 0.05 hectares, the tree family, genera and 

species variety are respectively: 15, 21 genera and 26 species in the TR3 plot, in two other plots of palm 

oil plantations there were no Sapling found (Table 4-3). Table 4-3 also shows the species diversity index 

(H ') and evenness (E) of trees and Saplings, the highest species diversity and evenness index were 

found for the growth phase of the Saplings in the TR3 plot, ie H'1,391 and E 0.916. Detail of family, 

genera, and species richness for  trees and Saplings in each plot in the CCGT-PP plan site is presented 

in. 
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Table 4-3. Famili, genus, and type richness, diversity index, and eveness index for every plot on the 

CCGT-PP construction plan site in Industri Tenayan Village, Tenayan Raya District, Pekanbaru City, 

 
Plots 

 
TR-1 TR-2 TR-3 

Tree 
   

Famili 2 2 4 

Genus 2 3 4 

Species 2 3 4 

H' 0.051 0.142 0.508 

E 0.169 0.297 0.727 

Sapling 
  

Famili - - 15 

Genus - - 21 

Species - - 26 

H' - - 1.391 

E - - 0.916 

 

Table 4-3 shows the main tree and Sapling with INP 10%. Kelapa Sawit/African oil palm (Elaeis 

guineensis) is the main tree for each plot, inserted with Akasia Besar/Mangium (Acacia mangium), Pulai 

Hitam/Blackboard tree (Alstonia angustiloba), and Jengkol/Blackbead (Archidendron jiringa). The 

presence of Akasia Besar/Mangium (Acacia mangium) is made possible by the aggressive nature of this 

species that is scattered through the wind and is able to grow rapidly in a variety of growing conditions, 

detailed INP of each type in each plot is presented in Appendix 1.1. The presence of Jengkol/Blackbead 

(Archidendron jiringa) amid oil palm plantation is possible because it was deliberately left during the 

clearing of land; the fruit of this plant is very popular by locals for vegetables dishes.  The main types of 

Sapling in the TR3 plot are natural species that can support the animal life as a source of feed due to 

the result of fruit and leaf production, such as: Kabau (Archidendron ellipticum), Jengkol/Blackbead 

(Archidendron jiringa), Dadak (Artocarpus dadak), Benda/ Terap (Benda/Terap (Artocarpus elasticus)), 

Cempedak (Cempedak (Artocarpus integer)), Gondang/ Common red stem-fig (Ficus variegate), 

Rambutan (Nephelium rubescens). Some of these species fruits are very popular with people. In the 

valley section of TR3 plot, there were encountered an open swamp that happened to be dry, Nutrushes 

(Scleria purpurascens) was covering the open part of this swamp, in this swamp also were found clumps 

of Kelubi (Elaiodoxa conferta) that was being fruitful. 

Table 4-4. Important Values Inde  INP ≥ %  the ai  t pes of trees a d Sapli gs for each plot o  
the site of the CCGT-PP development plan at Industri Tenayan Village, Tenayan Raya District, 

Pekanbaru City 

No. Nama Jenis 
Tree Sapling 

TR-1 TR-2 TR-3 TR-1 TR-2 TR-3 

1 Acacia mangium  - 8.0 40.6 - - 17.0 

2 Alstonia angustiloba  - - 16.2 - - 26.6 

3 Aporosa arborea  - - - - - 11.6 

4 Archidendron ellipticum - - - - - 21.4 

5 Archidendron jiringa  - 13.2 - - - - 

6 Artocarpus dadak  - - - - - 15.1 
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No. Nama Jenis 
Tree Sapling 

TR-1 TR-2 TR-3 TR-1 TR-2 TR-3 

7 Artocarpus elasticus  - - 16.5 - - 31.6 

8 Artocarpus integer  - - - - - 26.9 

9 Elaeis guineensis 292.5 278.8 210.5 - - 10.1 

10 Ficus variegata - - - - - 14.8 

11 Nephelium rubescens  - - - - - 13.5 

12 Paropsia vareciformis - - - - - 21.3 

 

4.1.4 Transfer of Land Function and Habitat Function Shift 

 

Figure 4-7,Deforestation  rate (million hectare) 

The transfer of forest functions is a common phenomenon, economic considerations are always put 

forward, with full awareness that such efforts always cause serious damage to the local environment 

and the surrounding environment. The transfer of forest into plantation land in Java and other islands 

has been going on since pre-independence era, Soemarwoto et al. (1992) noted that in 1938, the 

plantation area in Java reached 1.1 million hectares, Sumatra 1.3 million hectares, Kalimantan 61.2 

thousand hectares, Sulawesi 43 thousand hectares, and Maluku 36.5 thousand hectares. The rate of 

forest coverage loss in Indonesia from 1982-2006 is shown in Figure 4-7, the highest loss of 2.83 million 

hectares occurred in 1997-2000, only three years, the excessive euphoria of political reform at that 

time was enough to explain the occurrence forest encroachment across Indonesia in such a very short 

span of time. 

Table 4-5. Year, Forest area (ha), year span, and deforestation area (ha) in Riau Province 

Year Forest Area (ha) 

1986 9,465,160* 

2011 7,121,344 

2014 5,502,255 

Year Span Deforestation (ha) 

1986 to 2011 2,343,816 

2011 to 2014 1,619,089 

1986 to 1014 3,962,905 

 Remark:*)Riau dan Riau Islands, 

 Source: Forestry Agency of Riau Province (2014), 

 

 

0.9

1.8

2.83

1.19

1982-1990 1990-1997 1997-2000 2000-2006



 

4-31 

 

In Riau Province, the rate of depreciation of forest coverage can be followed in 1986 until. 2014, over a 

period of nearly three decades (28 years) the rate of  forest depreciation in Riau Province reaches 42 

percent, or within that span almost half the forest in Riau disappears, changing to other designations 

(see Table 4-5). Substitution of land coverage tends to be followed by a shift in the quality of standing 

on top of it, the shifting of the quality of the stand is likely to have an effect on the decline in its ability 

to provide environmental services, such as the ability to control climate, Kartasapoetra (1988) suggests 

that one of the climate control factors is the surface condition. If we look at the weather record 

number, such as temperature, the average temperature gap in the two years measuring in 2007 and 

2014 shows the shift of average monthly temperature swing (average difference of maximum and 

minimum monthly temperature) between 2007 and 2014, temperature swing monthly in 2014 looks 

wider (12.2oC) than the previous seven years, in 2007 (4.3o C) see Figure 2-6. 

4.1.5 Conclusions And Recommendations 

4.1.5.1 Conclusion 

o Coverage of land at research sites in the form of built ecosystem such as: oil palm and rubber 

plantations. 

o Species, genus, and family in the 3 × 0.2 ha plots and tree sizes in the 3 × 0.05 ha plots in the three 

plots in the Power Plant development plan are 29 species included in 22 genera and 16 families. For 

trees in plot TR1 includes 2 types included in 2 genus and 2 families; for trees on plot TR2 includes 3 

types included in 3 genus and 2 family; and for trees on the TR3 plot covering 4 species belonging 

to 4 genera and 4 families. In the TR3 plot of 0.05 hectare, the species, genus, and family of the 

saplings were recorded 26 species belonging to 21 genus and 15 families, in two other plots of palm 

oil plantations that were no saplings found. 

o The main tree constituent type in the TR1 plot is Elaeis guineensis; for plot TR2 is Elaeis guineensis 

which Archidendron jiringa inserted; and for the TR3 plot is Elaeis guineensis followed by Acacia 

mangium, Artocarpus elasticus, and Alstonia angustiloba. For the main tree species, only found in 

the TR3 plot include Artocarpus elasticus, Artocarpus integer, Alstonia angustiloba, Archidendron 

ellipticum, and Paropsia vareciformis. 

4.1.5.2 Action Suggestions 

o Rainwater runoff management required during construction work,to prevent or minimize the 

occurrence of puddling into open water bodies, and required the planting of low, medium, or high 

soil cover on an open area in accordance with the available space after construction work has been 

completed 

4.2 Fauna 

Data concerning fauna species diversity in Combine-Cycle Gas Turbine Power Plant (CCGT-PP) Tenayan 

construction plan location is obtained from observation on July 19th – August 1st 2017. Fauna data 

taken is consisted of 5 classes which are mammals, avifauna, reptilseamphibian, and fish. 

Location of fauna observation is commonly at the same location and the method is adjusted with the 

fauna class living of observation object.  
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For terrestrial habitat, according to BirdLife International, Riau and Lingga island do not have an 

Important Bird Area. While on the aquatic habitat, the Siak River is referred as Black Water River. Black 

Water River is defined as the type of river that has a color of dark waters, slow-flowing canals through 

wetland or wooded swamps. Along with vegetation decomposition, tannins are formed and dissolved 

into the waters, causing the acidic atmosphere and dark color, resembling the tea water or black 

coffee. The term is used in fluvial studies (concerning rivers and streams) with the process of Earth 

surface shaped by it). The term of Black Water is used in the discipline scope of Geology, Geography, 

Ecology and Biology. 

4.2.1 Avifauna 

Surveys were focused on the richness and abundance of bird species, based on the type of habitat 

available. Line Transect is used in the survey with the Point Count method. It is expected that sampling 

can be done as much as 3-4 Transect Lines for Power Plant / Transmission Line location. 

The Transect and Observation Survey covers 20 minutes of observation time at each count point, to 

count all bird species visible and heard, within a 50m radius of the census point. The bird's observation 

can be held within 4 hours of sunrise (at 6:30 am when it is appropriate to start observations where the 

sunlight is enough to illuminate the landscape). Surveys can not be conducted in bad weather 

conditions (eg, high winds and rain). Each observation position is noted and recorded in coordinates 

with the help of the GPS Receiver. 

Bird watching is preferred to visual and sound observations. Important nest and food source for 

protected and rare species is recorded and coordinates is determined with the help of GPS Receiver. 

Where possible, surveys are directed to observe waterbirds. 

4.2.2 Herpetofauna 

Herpetofauna observation follows transect survey and uses listening point. In the same transect as the 

Birds and Mammals survey, the records follow their habitat type (the transect path determination 

above, is considering habitat types). In addition, there were also observations with consideration most 

of Herpetofauna more active at night (Nocturnal). 

4.2.3 Mammals 

Records are made for Mammals observations on the transects that are undertaken, including the type 

and number of individuals. Identification in the form of direct evidence, namely visual and sound, and 

also recorded information from indirect evidence, which are feces, nests, traces and other signs of 

animal presence in the area. In the remaining time after the observation along the transect (on the 

same day), an inspection was conducted outside the transect according to the habitat, to see if there 

were any signs of animal presence, especially in locations with water bodies. Here the observation 

includes direct-indirect evidences as data sampling and species inventory. 

Note: 

The methodology and sampling technique is referring to methodology and sampling techniques developed 

from the United State Environmental Protection Agency (EPA) and the National Research Council (NRC) and the 

National Museum of Natural History of the Smithsonian Institution. 
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4.2.4 Result And Discussion 

4.2.4.1 Transline Determination 

Transects were made to each habitat type present at the observation site. Total number is  3 Line 

Transects, 2 within the Power Plant development plan area, with a length of 300 m each, and 1 

Transect on a 700 m Transmission Line. In the area, the elevation differences are significant and varied. 

Positions and descriptions of the Transects undertaken are shown in Table 4-6. 

Table 4-6. List of Ecological Line Transect on Tenayan CCGT-PP installation. 

No. TRANSECT ID 

COORDINATE 
LONG 

(Meter) 
START END 

LATITUDE LONGITUDE LATITUDE LONGITUDE 

TRANSMISSION LINE 

1 Transmission  ° ' . U ° ' . T   ° ' . U ° ' . T 700 

POWER PLANT(point of reference) 

1 Power Plant 01 ° ' . U ° ' . T ° ' . U ° ' . T 300 

2 Power Plant 02 ° ' . U ° ' . T   ° ' . U ° ' . T 300 

 

 

Figure 4-8. Transect Power Plant/TL 

 



 

4-34 

 

4.2.4.2 Habitat Tipe 

At Power Plant location, the following habitat types are found : 

- Transects within the Power Plant area, indicated the presence of mixed garden types. Most of 

them are Oil Palm plantation, open area, former cultivation area, small Rubber plantation, 

secondary growth, mixed garden. 

At the Transmission Line location, the following habitat types are found : 

- Generally an open area, and secondary growth. There are several water bodies in the form of 

ponds and small streams. 

Weather : Sunny Cloudy 

 

Figure 4-9. Power Plant location plan 

 

 

Figure 4-10. Plan of Transmission Line location. 
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4.2.4.3 Herpetofauna 

4.2.4.3.1 Amphibia 

This type of animal is more active at night (Nocturnal), sensitive to moisture and water content in the 

environment. Frog and Toad search was done in the afternoon towards the evening, in this survey. 

From the sound inventory estimated at least there are 7 species. Only the caught species are recorded, 

to avoid bias and data uncertainty, since Amphibia taxa are a very strict classification and are very likely 

to found new species. In addition to taxonomic, this animal classification is still has a lot of revision of 

binomial nomenclature. 

Frogs and toads have a poikilotherm body temperature regulation, an animal that can not regulate its 

body temperature constantly and is highly dependent on its ambient temperature. Thus the animal 

group becomes sensitive to environmental changes. Frog and Toad can be a good bioindicator, because 

of its sensitivity to moisture and moisture content of its environment. In the event of disturbances in 

the environment or nature, both micro-habitats and macrohabitats, the Amphibia as a group of animals 

will feel the impact first. 

Since the Habitat Type (baseline) of the study area in Riau is generally derived from the freshwater 

swamp forest, and the Siak River is categorized as the Black Water River, the population of Amphibia is 

abundant. The waters in the survey area have high Dissolved Oxygen, some reach the scale of 11 (Field 

data obtained from the Surface Water Quality Survey Team).  

Amphibians are observed by using Listening Point Count. This method  is conducted on high 

concentration area where the amphibian would be counted by the individual amount of their sounds or 

calls.To confirm the species, each species is sampled to take photographs for further identification. 

All t pes of Frogs a d Toad o ser ed, olle ted fro   liste i g poi t . O e is around Power Plant / TL 

refered as Listening Point 1  (Point of Reference : 101°33'39.32"E0°32'30.87" N; 101°31'6.61"E), and the 

other is from Gas Pipe Line as listening point 2 (Point of Reference : 0°40'32.08"N; 101°33'39.32"E)The 

list of types of Frogs and Toads obtained during the survey of the location findings can be seen in Table 

4-7 

Table 4-7. List of types of Amphibia obtained during the survey. 

NO SCIENTIFIC NAME FAMILIA 

LISTENING POINT 

IUCN 
LP1 LP2 

0°32'30.87"N 0°40'32.08"N 

101°31'6.61"E 101°33'39.32"E 

1 Fejervarya limnocharis  Dicroglossidae 13 18 LC 

2 Fejervarya cancrivora Dicroglossidae 11 11 LC 

3 Pulchrana glandulosa Ranidae 23 36 LC 

4 Hylarana erythraea Ranidae 12 17 LC 

5 
Ingerophrynus 
melanostictus Bufonidae 

6 10 LC 

 
   

TOTAL INDIVIDU 
 

65 92 
 

 
TOTAL SPECIES 

 

5 5 
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Notes : 
 Conservasion Status IUCN 
 LC = Least Concern 
 NT = Near Theatened 
 EN = Endanger 
 PP No. 7 Tahun 1999 
 DL = Dilindungi (Protected) 
 Locaions/Transects: 
 LP1 = PP/TL: Power Plan/Tramission Line Listening Point 

LP2 = Gas Pipe Line Transects Listening Point 

 

 

 

Figure 4-11. Fejervarya cancrivora 

 

 

Figure 4-12. Pulchrana glandulosa 
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Figure 4-13. Hylarana erythraea, in nature. 

 

 

Figure 4-14. Hylarana erythraea, in fist 

 

 

Figure 4-15. Ingerophrynus melanostictus (Toads). 

 

4.2.4.3.2 Reptile 

This group of animals is similar to Amphibia, they has sensitivity to moisture and water content in the 

environment. Reptiles also have poikilotherm body temperature regulation in which the organism can 

not maintain a constant body temperature, but it depends on the ambient temperature. The conditions 

of such organisms are very sensitive to environmental changes and are vulnerable to environmental 

damage. 
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From the observation, reptiles were rarely found in the survey location, although the indication of its 

existence can be studied with the presence of predators such as Snake Eagle (Spilornis cheela). The 

causes can be vary, but the temporary estimate is the result of land clearing from harvesting Acacia 

spp. Reptiles are more commonly found in areas close to waters or bodies of water, in addition to their 

prey, fish and amphibians. 

Lizards are most commonly found near streams or rivers, or on the banks of the Siak River. Common 

lizards are observed on the floor of vegetation stands, and rarely in open places. Snakes are found 

almost in all habitat types, both dry and wet. A list of Reptile types can be seen in Table 4-8. 

Table 4-8. List of Reptile Types that were found at survey sites and surrounding areas. 

NO SCIENTIFIC NAME FAMILIA IUCN 

PP/ 

TL T01 T02 T03 T04 T05 T06 T07 T08 

1 Naja sumatrana Elapidae LC 1 
 

1 1 
     

2 Dendrelaphis haasi Colubridae LC 
 

1 
       

3 Varanus salvator Varanidae LC 5 7 5 3 4 1 1 2 11 

4 Eutropis multifasciata Scincidae - 4 8 7 5 1 2 2 2 8 

5 Dendragama boulengeri Agamidae - 1 1 1 1 1 
  

1 2 

   
          

 

TOTAL INDIVIDU 
 

11 17 14 10 6 3 3 5 21 

 

TOTAL SPECIES 
 

4 4 4 4 3 2 2 3 3 

 

Notes : 

           Conservasion Status IUCN 

          

 

LC = Least Concern 

          

 

NT = Near Theatened 

          

 

EN = Endanger 

          PP No. 7 Tahun 1999 

          

 

DL = Dilindungi (Protected) 

         Locaions/Transects: 

          

 

PP/TL: Power Plan/Tramission Line Transect 

      

 

T01-T08: Gas Pipe Line Transects 
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Figure 4-16. Black Spitting Cobra (Naja sumatrana) 

 

4.2.4.4 Birds (AVIFAUNA) 

Bird observations in this survey, resulted in a list of bird species from the inventory. In general it 

appears that bird species reflect the habitats and ecosystems of Wetlands. With the discovery of 3 

species of Shrimp King (Fam Alcedinidae), and other types of Sylvidae family, also Columbide, which is 

Tekukur (Spilopelia chinensis) and Perkutut (Geopelia striata), commonly encountered in open lowland 

forest habitats and Wetlands. 

Predator birds most commonly observed species of bird predators are the Snake Eagle (Spilornis 

cheela). The bird is often observed flying spin (Soaring) on open land, looking for reptilian prey exposed 

on open land. Other interesting types also to be observed are Sikep Madu/ crested honey buzzard 

(Varnish ptilorhynchus), honey and oil plam fruit  feeding specialist birds. 

Population abundance of each speciesis mentioned and grouped into each Transect can be checked in 

Table 4-9 bellow. 
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Table 4-9. List Of Birds Species at Power Plant/TL 

NO. LOCAL NAME SCIENTIFIC NAME FAMILIA IUCN 
PP-

7/1999 

LOCATIONS/TRANSECTS 

PP/TL T01 T02 T03 T04 T05 T06 T07 T08 

1 Sikep Madu Asia Pernis ptilorhynchus Accipitriformes LC DL 
    

1 1 2 
  

2 Elang laut perut putih Haliaeetus leucogaster Accipitridae LC DL 
 

3 2 2 
     

3 Elang ular bido Spilornis cheela Accipitridae LC DL 7 3 3 2 2 
  

2 3 

4 Elang hitam Ictinaetus malaiensis Accipitridae LC DL 
      

1 
  

5 Elang brontok Nisaetus cirrhatus Accipitridae LC DL 2 2 2 
     

1 

6 Kareo Amaurornis phoenicurus RALLIDAE LC 
 

8 6 
 

3 5 8 
  

2 

7 Punai gading Treron vernans COLUMBIDAE LC 
 

3 3 3 3 
   

5 2 

8 Tekukur Spilopelia chinensis  Columbidae LC 
 

34 31 36 20 17 18 14 16 21 

9 Perkutut Geopelia striata Columbidae LC 
 

27 15 22 14 11 13 23 12 23 

10 Betet ekor panjang Psittacula longicauda PSITTACIDAE NT DL 5 3 3 
     

4 

11 Wiwik kelabu Cacomantis merulinus CUCULIDAE LC 
 

5 3 4 3 6 5 7 5 3 

12 Wiwik uncuing Cacomantis sepulcralis CUCULIDAE LC 
 

3 2 2 2 3 4 2 2 5 

13 Kedasih hitam Surniculus lugubris CUCULIDAE LC 
 

2 2 1 1 6 4 
  

5 

14 Butbut besar Centropus sinensis CUCULIDAE LC 
 

8 8 5 4 7 
 

3 2 3 

15 Butbut Alang-alang Centropus bengalensis CUCULIDAE LC 
 

6 3 5 2 2 
 

6 4 3 

16 Cabak Maling  hutan Caprimulgus macrurus CAPRIMULGIDAE LC 
 

3 6 2 3 8 2 
  

2 

17 Cabak maling kota Caprimulgus affinis CAPRIMULGIDAE LC 
 

7 5 
 

3 7 
  

3 2 

18 Walet sarang burung Collocalia fuciphaga APODIDAE LC 
 

5 12 4 5 8 
 

4 4 13 

19 Walet sapi  Collocalia esculenta APODIDAE LC 
 

5 8 2 3 5 1 3 2 5 

20 Raja udang Erasia Alcedo atthis Alcedinidae LC DL 2 3 
 

4 2 5 1 
  

21 Burung udan meninting Alcedo meninting Alcedinidae LC DL 
 

1 
 

2 1 2 
  

1 

22 Cekakak belukar Halcyon smyrnensis Alcedinidae LC DL 3 5 6 8 2 11 10 5 5 

23 Cekakak Cina Halcyon pileata ALCEDINIDAE LC DL 
 

3 1 1 
 

2 2 
 

2 

24 Cekakak sungai Todiramphus chloris ALCEDINIDAE LC DL 6 3 2 2 2 2 
  

9 

25 Caladi tilikk Dendrocopos moluccensis  PICIDAE LC 
 

2 5 4 2 
  

1 1 3 

26 Burung layang/Sriti Hirundo tahitica HIRUNDINIDAE LC 
 

5 7 4 5 2 1 2 2 5 
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NO. LOCAL NAME SCIENTIFIC NAME FAMILIA IUCN 
PP-

7/1999 

LOCATIONS/TRANSECTS 

PP/TL T01 T02 T03 T04 T05 T06 T07 T08 

27 Kapasan kemiri Lalage nigra CAMPEPHAGIDAE LC 
 

4 
        

28 Kapasan kemiri Lalage nigra CAMPEPHAGIDAE LC 
  

2 2 
 

5 
  

2 6 

29 Cipoh kacat Aegithina tiphia AEGITHINIDAE LC 
  

3 4 
    

2 4 

30 Kutilang Pycnonotus aurigaster PYCNONOTIDAE LC 
 

17 25 21 26 24 15 13 8 19 

31 Gagak kota Corvus enca CORVIDAE LC 
 

5 3 3 
    

2 2 

32 Jogjog/Terucuk Pycnonotus goiavier PYCNONOTIDAE LC 
 

14 27 32 18 12 29 14 11 12 

33 Kepodang Oriolus chinensis ORIOLIDAE LC DL 
 

5 3 3 
    

1 

34 Gelatik batu Parus major PARIDAE LC 
 

11 13 10 14 9 8 8 7 11 

35 Kucica kampung Copsychus saularis MUSCICAPIDAE LC 
  

3 2 1 13 7 5 4 2 

36 Remetuk laut Gerygone sulphurea ACANTHIZIDAE LC 
 

5 6 4 7 2 2 1 2 2 

37 Cinenen belukar Orthotomus atrogularis SYLVIIDAE LC 
 

14 7 8 6 2 
 

9 8 8 

38 Cinenen kelabu Orthotomus ruficeps SYLVIIDAE LC 
 

8 6 4 3 1 
   

5 

39 Prenjak Perut Kunig Prinia flaviventris CISTICOLIDAE LC 
 

18 16 17 12 8 5 16 12 12 

40 Prenjak Sayap Garis Prinia familiaris CISTICOLIDAE LC 
 

6 9 4 5 8 13 6 5 7 

41 Cici padi Cisticola juncidis CISTICOLIDAE LC 
 

2 4 2 3 2 
 

5 7 5 

42 Kipasan mutiara Rhipidura perlata RHIPIDURIDAE LC 
 

9 3 5 2 2 3 
 

3 4 

43 Kipasan belang Rhipidura javanica RHIPIDURIDAE LC 
 

3 7 4 6 5 8 3 2 9 

44 Bentet Lanius schach LANIIDAE LC 
 

3 4 6 5 2 
 

6 4 
 

45 Perling kumbang Aplonis panayensis STURNIDAE LC 
  

18 
       

46 Jalak suren Gracupica contra STURNIDAE LC 
  

5 
 

5 
     

47 Sesap madu kelapa Anthreptes malacensis Nectariniidae LC DL 5 2 
  

3 5 
 

3 4 

48 Burung madu Sriganti Cinnyris jugularis Nectariniidae LC DL 8 3 2 
 

3 6 
 

3 2 

49 Cabean bunga-api Dicaeum trigonostigma DICAEIDAE LC 
 

4 2 3 
     

2 

50 Burung kacamata Zosterops palpebrosus ZOSTEROPIDAE LC 
 

4 11 
     

2 5 

51 Cabean jawa Dicaeum trochileum DICAEIDAE LC 
 

11 7 7 5 8 11 2 
 

8 

52 Burung gereja Passer montanus PASSERIDAE LC 
  

12 
  

18 25 
 

9 
 

53 Emprit tunggir putih Lonchura striata ESTRILDIDAE LC 
 

12 
 

5 8 5 9 15 10 7 
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NO. LOCAL NAME SCIENTIFIC NAME FAMILIA IUCN 
PP-

7/1999 

LOCATIONS/TRANSECTS 

PP/TL T01 T02 T03 T04 T05 T06 T07 T08 

54 Emprit perut putih Lonchura leucogastra ESTRILDIDAE LC 
 

16 
 

3 4 2 3 5 5 7 

55 Bondol rawa Lonchura malacca ESTRILDIDAE LC 
 

11 3 
 

5 2 
 

8 2 
 

56 Bondol haji Lonchura maja ESTRILDIDAE LC 
 

11 3 3 4 5 
 

6 
  

           
TOTAL INDIVIDU 

 
  

349 351 267 236 237 227 201 178 266 

 
TOTAL SPECIES 

 
  

44 51 43 42 41 30 31 36 45 

 

Notes : 
 Conservasion Status IUCN 
 LC = Least Concern 
 NT = Near Theatened 
 EN = Endanger 
 PP No. 7 Tahun 1999 
 DL = Dilindungi (Protected) 

 Locaions/Transects: 
 PP/TL: Power Plan/Tramission Line Transect 

 T01-T08: Gas Pipe Line Transects 
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Figure 4-17. Perkutut (Geopelia striata) 

 

 

Figure 4-18. Cekakak belukar (Halcyon smyrnensis). 

4.2.4.5 Mammals 

Mammals observations are limited to medium to large animals. Excludes small mammals such as Rats 

and Insects (Insectivora), as well as Bats (Chiroptera), because this group of animals requires different 

study methods. 

At Power Plant / TL location no Biota Mammal group species can be seen in Table 4-10. 

Table 4-10. List of Mammalian species in the survey area. 

NO 
SCIENTIFIC 

NAME 
FAMILIA IUCN 

PP. 
No.7 
thn 

1999 

PP/ 
TL 

T01 T02 T02 T03 T04 T05 T06 T07 T08 

1 
Muntiacus 
muntjak 

Cervidae LC DL 
 

2 
        

2 Sus scrofa Suidae LC 
  

2 
   

3 1 
   

3 
Callosciurus 
notatus 

Sciuridae LC 
 

3 5 1 1 
 

5 9 
  

2 

PRIMATA 

1 
Trachypithecus 
cristatus 

Cercopithecidae NT 
      

14 
   

21 

2 Hylobates agilis Hylobatidae EN DL 
     

6+6 
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Notes : 
 Conservasion Status 

IUCN 
 LC = Least 

Concern 
 NT = Near 

Theatened 
 EN = Endanger 
 PP No. 7 Tahun 1999 
 DL = Dilindungi 

(Protected) 
 Locaions/Transects: 
 PP/TL: Power Plan/Tramission Line 

Transect 
 T01-T08: Gas Pipe Line Transects 
  

4.2.5 Conclusion 

Based on the Habitat Type review, it can be concluded that the Initial measure of the Survey Area as a 

whole is derived from the Fresh Water Swamp Forest. While the waters area of the River Siak System is 

the Black Water River Ecosystem, which is a warehouse of diversity of freshwater fish species. Evidence 

through the inventory of species of animals, especially the bird species (Avifauna), shows support for 

these allegations. Some bird species are as indicator of wetland or wetland ecosystem (Wetland). 

Biota of freshwater is relatively less disturbed. The extent of open land, which was originally a wetland 

of swamps and streams, and forests, is often seen drying. Aquatic animals are very sensitive to such 

micro-climate change, as well as Herpetofauna. According to some fishermen and locals, their 

acquisition in the field of fisheries has declined, since the amount of land cleared for plantations and 

construction. The size of the fish is also observed by them, smaller, unlike some decades ago. 

Due to the development of plantationindustry, causing the ecosystem of freshwater swamp forest and 

wetland turned into arid and open area at certain periods on a regular basis. The Oil palm plantation is 

regenerated periodically in 25 years. Such dramatic environmental changes will cause pressure on the 

Habitat or Ecosystem concerned. The carrying capacity of the environment will continue to experience 

continuous decline in quality rapidly. The entire load of such environmental changes will continue to 

burden the Ecosystem, so that it is only a matter of time before the ecosystem will fail to function and 

its structure will collapse. 

It will be a biased to review of micro-environments and that's exactly what happens. If the construction 

of the Power Plant / TL installation is implemented, it will be difficult to assess whether the impact of 

environmental change is derived from the activity. Therefore, the construction of the Power Plant and 

Transmission line should seriously consider the natural conservation sector, in ways that minimize 

environmental impacts in its implementation. 

5 GROUNDWATER RESOURCES 

5.1 Groundwater Quality 

Groundwater sampling was conducted at three locations on power plant site plan. The sampling results 

show that  pH (at GW 2 and GW 3) and total coliform (at GW 1) does not meet the quality standard. 

The groundwater quality test report is presented in Table. 5-1. 
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Figure 5-1. Ground Water Sampling Location 
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Table 5-1. Goundwater quality result 

No Parameter Unit 
Detection 

Limit 

Regulation 

Limit1 

Result 

GW-1 

PP 

GW-2 

PP 

GW-3 

PP 

Location reference key at 

bottom of table 

PHYSICAL 

1 Temperature ̊C - ±3 27.0 27.8 28.1 

2 Total Dissolved Solid mg/L 4 1000 39 <4 60 

3 Total Suspended Solids (TSS) mg/L 1 50 7 <1 <1 

4 Conductivity µs/cm 1 NA³ 46 <1 90 

5 Turbidity NTU 0.5 NA³ 9,71 3.07 2.43 

CHEMICAL 

1 pH - - 6 – 9 6.67 4.58 4.66 

2 Biochemical Oxygen Demand (BOD) mg/L 2 3 <2 <2 <2 

3 Chemical Oxygen Demand (COD) mg/L 3 25 <3 <3 <3 

4 Ammonia (as NH3-N) mg/L 0.07 (-) 0.10 0.19 <0.07 

5 Nitrate (NO3) mg/L 0.003 10 0.034 0.06 0.822 

6 Nitrite (NO2) mg/L 0.005 0.06 <0.005 <0.005 <0.005 

7 Total Nitrogen mg/L 0.06 NA³ 0.1 0.25 1.81 

8 Fluoride (F) mg/L 0.1 1.5 <0.1 0.2 0.2 

9 Phophorus (P) mg/L 0.03 0.2 <0.03 <0.03 <0.03 

10 Oil and Grease µg/L 1000 1000 <1000 <1000 <1000 

11 Total Boron (B) mg/L 0.04 NA³ 0.62 0.65 0.86 

 12 Toral Mercury (Hg) mg/L 0.0005 NA³ <0.0005 <0.0005 <0.0005 

 13 Total Arsenic (As) mg/L 0.005 NA³ <0.005 <0.005 <0.005 

 14 Total Cadmium (Cd)2 mg/L 0.002 NA³ <0.002 0.012 0.002 
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No Parameter Unit 
Detection 

Limit 

Regulation 

Limit1 

Result 

GW-1 

PP 

GW-2 

PP 

GW-3 

PP 

Location reference key at 

bottom of table 

 15 Total Chromium Hexavalent (Cr6+) mg/L 0.004 NA³ <0.004 <0.004 <0.004 

 16 Total Chromium (Cr) mg/L 0.02 NA³ <0.02 <0.02 <0.02 

 17 Total Copper (Cu) mg/L 0.01 NA³ <0.01 <0.01 <0.01 

 18 Total Iron (Fe) mg/L 0.09 NA³ 0.30 0.10 <0.09 

 19 Total Lead (Pb)2 mg/L 0.005 NA³ <0.005 <0.005 <0.005 

 20 Total Manganese (Mn) mg/L 0.01 NA³ <0.01 <0.01 <0.01 

 21 Total Nickel (Ni) mg/L 0.01 NA³ <0.01 <0.01 <0.01 

 22 Total Zinc (Zn) mg/L 0.02 NA³ <0.02 <0.02 <0.02 

 23 Dissolved Boron (B) mg/L 0.04 1 <0.04 0.31 0.51 

 24 Dissolved Mercury (Hg) mg/L 0.0005 0.002 <0.0005 <0.0005 <0.0005 

 25 Dissolved Arsenic (As) mg/L 0.005 1 <0.005 <0.005 <0.005 

 26 Dissolved Cadmium (Cd)2 mg/L 0.002 0.01 <0.002 <0.002 <0.002 

 27 Dissolved Chromium Hexavalent (Cr6+) mg/L 0.004 0.05 <0.004 <0.004 <0.004 

 28 Dissolved Chromium mg/L 0.02 NA³ <0.02 <0.02 <0.02 

 29 Dissolved Copper (Cu) mg/L 0.01 0.02 <0.01 <0.01 <0.01 

 30 Dissolved Iron (Fe) mg/L 0.09 (-) 0.24 <0.09 <0.09 

 31 Dissolved Lead (Pb)2 mg/L 0.005 0.03 <0.005 <0.005 <0.005 

 32 Dissolved Manganese (Mn) mg/L 0.01 (-) <0.01 <0.01 <0.01 

 33 Dissolved Nickel (Ni) mg/L 0.01 NA³ <0.01 <0.01 <0.01 

 34 Dissolved Zinc (Zn) mg/L 0.02 0.05 0.03 <0.02 <0.02 

MICROBIOLOGY 

 1 Total Coliform colony/100mL - 5000 20000 740 12 

ORGANICS 

 1 Organochlorine Pesticides (OCP) µg/L 0.4 NA³ <0.4 <0.4 <0.4 
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No Parameter Unit 
Detection 

Limit 

Regulation 

Limit1 

Result 

GW-1 

PP 

GW-2 

PP 

GW-3 

PP 

Location reference key at 

bottom of table 

 2 Polychlorinated Biphenyils (PCB) µg/L 0.005 NA³ <0.005 <0.005 <0.005 

 3 Polycyclic Aromatic Hydrocarbon (PAHs) µg/L 0.04 NA³ <0.04 <0.04 <0.04 

Note(s): 

1 PP 82/2001 class II 

2 This parameter (in the described matrix) has not been accredited by KAN  

3 Not Applicable or Not Available 

 

GW 1 : Groundwater 1 

GW 2 : Groundwater 2 

GW 3 : Groundwater 3 
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5.2 Geohydrology 

5.2.1 Location 

Geography and Limits of Study Areas 

Location of the studyarea is geographically located between 0o 31' 57.60 "- o ' .  North a d 
101o 30' 33.12" - 101o 31' 57.60" East. The site location of this study is in Industri TenayanVillage, 

Tenayan District, with covered area of 772.6879 Ha.  

 

Figure 5-2. Map of District Administration 

The morphology of this site survey lies on a small hilly land with a predominantly westward slope, 

where the water surface flow generally goes to Siak River. The condition of the land area around the 

Study Area 
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proposed power plant is mostly oil palm plantation with its nursery area, and a small part is in the 

southeast area of the site map planted with cassava plantations. Land condition to the north of the 

proposed power plant is an open land area and a part of them is used for cultivation. Land cover in this 

area generally as an open hilly area, so the site area is prone to land surface erosion and also prone to 

landslide occurrence. The western and northern parts of the surveyed area are lowland with elevation 

of about 5-10 m. These areasare wetlands during rainy season. In the northwest of the site map can be 

found peat land area (peat formation). 

Road access to this proposed power plant location can be achieved through nearby plantation streets, 

such as Jalan 70 and Jalan 45. Satellite Map and Landuse Map of the study area is attached at scale 

1:16,000. 

5.2.2 Morphology 

Referring to the geomorphological classification of Van Zuindam (1985), the study area can be classified 

into a typical of weak undulating hills, with a slope of 5 - 30°. In some places, found forms of basin 

ponds or small lakes. Surficial water flow patterns in this region include semi-parallel patterns. In the 

north of the study area, which has anelevation of 9 m above mean sea level (MSL) is the low and flat 

land, whereas in the northeast and west is a hilly area that has elevation between 30-35m above MSL. 

There are 39 locations are topographic measured in the study area in which 45 m is the highest 

elevation, and 16 m is the lowest elevation observed. The list of topographic measurement data is 

attached on Orientation and Observation Topographic Data Attachment and Topographic Map is also 

attached. 

The river valley in this area is formed by rainwater flow that eroded the soil surface and the weak rocks 

or flowed in fractures of its basement rocks. The basement rocks in the area of the surveyed area 

consist of sandy siltstone. In this area are also found many young river valleys in the form of "V"shape. 

5.2.3 Geology 

Physiography 

Physiographic of Riau Province is included to the physiographic zone of Central Sumatra (Bemmelen, 

1949), which is covered: 

1. Sumatra coastal plains. 

2. Undulated lowlands located in the Central Sumatera Basin. 

3. Sub-Barisan depression zone of Central Sumatra 

4. Fore arc volcanic mountains that formed from the Ombilin Basin, continuously to the southeast 

lead to the upstream of Batanghari River which is known as a rising block of thrust fault. 

5. Schist of Bukit Barisan found in the eastern part of Bukit Barisan mountain consisting of 

igneous rocks and metamorphic rocks that have strongly folded. 

6. The Barisan mountain is a longitudinal mountain range directed of northwest-southwest which 

the top of the range arethe crater of young volcanoes of Plio-Pleistocene (1.8 million years 

ago). 

7. Alluvial area is located at the east coast of Sumatra. 
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Physiography of thecentral part of Sumatra can be classified into 3 (three) main physiographic regions, 

namely: 

a) Lowland region. 

b) The region of the folded hills, and 

c) Volcanic region. 

Riau Province itself can be classified into: Volcanic mountain area; Tertiary (65 million - 1.8 million years 

ago) hill terrain area; and lowland area. 

Stratigraphy of Study Area 

The geological history of the Central Sumatra Basin is heavily influenced by its tectonic history. Based 

on stratigraphic dataof Central Sumatra Basin (Kartz and Dawson, 1997), the basin consisting of non-

marine sediments during the Syn-rift phase and marine sedimentsduring the Post-rift phase. 

Sedimentation in the Post-rift phase is known as Syn-Compression and the compression process is still 

going on until now. This process has resulted the formation of anticline structures in larger scale 

compared to the anticlines that formed in the previous phase. At the same time of this compression 

process, sedimentation occurred and formed Petani Formation and Minas Formation which were 

deposited unconformity above Telisa Formation. This unconformity indicates that the tectonic phase 

changedfrom extension to compression. 

The study areaincluded into the Minas Formation which is a Quaternary deposit (1.8 million - 10,000 

years ago) and arecomposed of a thin alluvial layer of clayey sandstone, which were deposited 

unconformity above Petani Formation. In addition, in some part are also found a unit of sandy silt 

stone. The sediment is younger alluvial sediment formed by the transportation and sedimentation of 

the fragment of main rock by the river stream. The sediment characteristics are susceptible to natural 

disturbance or excessive cultivation of the land. Several samples of the sediments are found kaolinite 

clay mineral which has low soil porosity properties, so can retains aluminum metal compounds, and as 

the consequences, the soil is acidic and highly corrosive to metallic minerals. 

The result of geological observation in the field shows that in the site area consists of sandy siltstone as 

a part of the Pleistocene Minas Formation (1.8 million - 10,000 years ago) which has a varying 

thickness, depending on the sources of material and its sedimentation environment.The physical 

properties of the outcrop of rocks by using macroscopic method in the field showsthat the condition of 

rock is in fresh condition and the color is reddish brown, but very brittle if contacts with water, 

especially contacts with river water and rain water, the rock are brittle but easily broken, the fragments 

are very fine grained, rock fragments are well sorted, their hardness is crushed when squeezed by 

hand, these rocks are poorly cemented, have medium-high porosity depending on their weathering 

level, and in generally are not carbonaceous. The list of observation of rocks in study area is shown in 

Observation of Rock Data Attachment. 

Due to the high level of weathering, the physical properties of these rocks turn into white sand grains, 

having a glitter when exposed to sunlight, has a moderate - high porosity, very brittle and very prone to 

slide. In some places, it can be seen the occurrence of an irregular landslide following the flow pattern 

of the river. The natural condition that can generally resist the landslide is the presence of vegetation. 

The existence of thesevegetation will usually produce humus in the surrounding, which is able to store 
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water, so that, in some locations which have fairly dense vegetation found a thick of humus soil called 

peat soil. Therefore, this peat soil area can also be functioned as ground water storage. Geological Map 

of study area is attached in scale 1:16,000. 

In the weak land areas there are usually small streams, but because of the weak river wall, the wall is 

very prone to erode by river flow, then the erosion of river wall occurred and the sand grains were 

transported by the river flow. 

Surficial erosion of soil by rainwater and runoff is also quite intensive due to the weakness of soil 

conditions, thenthe water flow forming semi radial channels and terminating in small rivers. Some 

evidence of the soil erosions as shown in the Figure 2 and 3 below. 

 

Figure 5-3. Electric pole tilted due to surficial erosion by runoff (X :779525 ;  Y : 60166). 
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Figure 5-4. The foundation of the bridge outcropped due to surficial erosion by rain water (X :780102 ;

 Y : 60230). 

Thestudy area has a relatively small slope of the layer between 4o - 11o. The average strike of the layer 

leads toward West with the dip towardNorth.In some places, found a yellowish gray of claystone 

inserted with a thickness between 20-30 cm. This clay stone seems to be a laminated layerwith a 

thickness of 1 - 3 cm. A typical of clay stone also found an irregularly folded, and estimated as formed 

by turbulent flow environment, or possibly due to the occurrence of extreme flooding. Above this 

turbulent sediment upper laying a clay stone which deposited in a calm current environment, so the 

lamination of the layer is almost horizontal. 
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Figure 5-5. Turbulent clay stone layer due to turbulent current flow during its deposition (X : 781340 ; 

Y : 60201). 

5.2.4 Hydrogeology 

Hydrology is a study of the properties of water which including their events, cycles, physical and 

chemical properties, and their reaction to the environment including their relationship to life. The 

scope of hydrology is very broad to discussin entirely. Therefore, in this study, only the groundwater 

potential of the study area is discussed in general and important part, especially the potential of 

surface water (river and runoff), water on artificial well and water in lake or pond that already exist in 

site area. Other data used are secondary data obtained from Biro Pusat Statistik (BPS) Kota Pekanbaru 

for climate information in the year 2015-2016 and from Dinas ESDM (Energy and Mineral Resources) of 

Riau Province for Ground Water Basin data for 2015. 

Shallow groundwater is usually stored in a water-bearing layer called the Aquifer. Aquifer is a layer of 

rock or a layer of soil that is able to store or drain water. Aquifer can also be interpreted as a geological 

formation that contains water and it is a permeable layer. 

The observation results of shallow groundwater and groundwater characteristics on the study area are 

as follows: 

1. The study of Ground Water Basin in the surveyed area that has been conducted by Dinas ESDM 

Pekanbaru (Cekungan Air Tanah Pekanbaru 2015) is included into the Critical Water Area (Low 

Water Potential) and the type of aquifer is classified as the type of Free Aquifer or Unconfined 

Aquifer. The free aquifer is a soil layer where the groundwater in the aquifer is covered in an 

impermeable layer. Groundwater in this aquifer is called Shallow Ground Water which 

generally has a depth of less than 20 m. 
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2. The rivers in the study area generally have a Semi Parallel Flow pattern, so almost of all of the 

surficial water flows to Siak River which is located to the west of the study area (beyond the 

map boundary). Some surface water streams are drained and stored in isolated ponds or small 

lakes. 

3. There are 9 (nine) lakes or ponds found (WP 1 – WP 9) in study area (such as lake nearby Jalan 

 a d Chairul as s lake o  the upper right of Jala   are asi  areas or lo  altitudes of the 
surrounding formed by sandy silt stone as thepermeable rock mixed with humus that has 

capability in storing water, so when the rainoccurred, the entire surface water flows into the 

basin. In some places, there is a shoaling of the lake due to human activities that open the land, 

and resultedsignificant surface erosion. The list of water pond is attached in Observation of 

Water Ponds Data Attachment. 

4. In the study area found many valleys in the form of almost circular and elongated basins then 

surrounded by hill morphologies, so the basins are as storages of rain water. In addition, the 

lake sediment is a sandy silt stone that is permeable rock andmixed with peat soil, so that the 

sediment in the basin usually has saturated water. Therefore, many people use the basin by 

making artificial well for daily clean water. Generally, the population of this area is only 

inhabited by small community (RT), so the clean water required by the local population is 

relatively small compared to the wide of the existing basin, so that during the dry season the 

basin is never dry and still enough as a storage water. 

5. In general, shallow groundwater flow patterns in the study area accumulates into these basins, 

and partly into the rivers passing through the study area, so that the groundwater level or 

groundwater elevation usually follows the elevation pattern of the surrounding morphological 

elevation. 

6. The shallow groundwater quality in the study area is described on the results of the laboratory 

analysis as attached in the attachment of Observation and Measurement of Artificial Well Data. 

Generally, the color of water is almost clear to reddish, grayish and brownish, all of the water 

are slightly acidic, almost entirely odorless, only at the location of AW5 that smells of mud. This 

groundwater depth is found at a depth of between 0.2 m (AW 15) to 3.8 m (AW 8), whereas 

the groundwater level observation shows a tendency that almost follows the elevation of the 

land. The maximum of groundwater levels were at AW 16 with elevated 31.4 m and at AW 4 

with elevation of 28.53 m. Minimum Groundwater Level elevation observed were at elevation 

of lowland at AW 18 with elevated of 5.5 m and at AW 9 with elevated of 6.0 m. Thus, from the 

groundwater distribution pattern and ground level elevation it can be determined the 

groundwater flow pattern which is dominated to the west (N276oE in the north of the map, 

N274oE in the center of the map, and N245oE in the southern part of the map). Viewed from 

the Flow-net contour pattern entirely, it is suspected that other Ground Water flows to the 

north, but with a relatively small discharge. Thus the flow pattern of Ground Water (Flownet) in 

the area of proposed power plant site plan and its surroundings is dominant toward west. Map 

of Ground Water Flow Net and Map of Hydrogeological Map in scale 1:16.000 are attached.
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Figure 5-6. Ground Water Flownet Map 
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Figure 5-7. Hydrogoelogical Map 
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7. Groundwater obtained from 2 (two) DrillingWells DW 1 (SB 1) in coordinate (779083 N, 60040 

E) and DW 2 (SB 2) in coordinate 779110 N, 6006 E) are located in the study area cannot be 

used as additional data because it has not been given permission from the owner to perform 

Pumping Test and Water Quality Test, so that the data obtained only in the form of information 

from the owner of the Drilling Wells. 

Ground Water Source Information 

1. Information on Groundwater conditions that have been collected include 20 Artificial Well 

spots scattered around the study area at points AW 1 to AW 20. The depth of the artificial well 

is between 0 - 3.8 m. In addition, additional information was also obtained from existing 

Drilling Wells of DW 1(SB 1) and DW 2 (SB 2) located in the western area, approximately 2 km 

from the proposed power plant site plan. The depth of both wells is approximately 30 m. 

2. Based on the observation result about the condition of both Drilling Wells which are located 

about 2 km from the proposed power plant, it can be described as the well engineering 

information as the followings : 

a) The casing pipe is a poly vinyl chloride pipe (PVC) with a diameter of 3.5 inches. 

b) Screen used is an artificial filter on a pipe and manmade by using a saw with an opening of 

about 1 mm and mounted at a depth between 14-22 m. 

c) Electric water pumps are installed at ground level with specifications: power of 450 W, 

max pumping height 20 m, equipped with air pressure tube with capacity of 19 liters at a 

maximum pressure of 10 Bar. 

d) Both Drilling Wells are located in settlement area and are used as a source of clean water 

for local people for about 5 neighbors (KK). 

3. Suggestions for PT JGI to be able to prepare a complete geohydrology map is to conduct 

pumping tests on an existing Drilling Wells, or to drill new Drilling Well, if the existing borehole 

owner does not allow for pumping tests. To obtain accurate data around the proposed power 

plant, at least two Drilling Wells are needed, i.e.located to the westand to the northof the 

proposed power plant site. 

4. To prepare a complete hydrogeological map, seasonal observations are required, such as 

during thedry season (April - October) and rainy season (October - April), so the Flownet model 

can be created for both seasons. Based on the geological condition and flow pattern of Ground 

Water around the location of the proposed power plant, the wastewater and water from ash 

disposal is estimated to flow westward dominantly. Therefore, to avoid the overflow of this 

waste stream, it is necessary to build a temporary pond or contingency pond. This temporary 

pond should be located to the west of the power plant site plan, because in the northern area, 

there are two small lakes that can be used as emergency water storage. Around the location of 

the proposed power plant is not found any spring. 

5. It is necessary to test groundwater flow at wells or existing wells for both seasons, so that 

groundwater flow modeling can be made for each season. 
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6. For regular monitoring of shallow groundwater and water quality conditions, two additional 

Drilling Wellsare needed which will be located about 1 km from the power plant site plan, and 

the other Drilling Well that can be used is the existing Bore Hole located at the proposed power 

plant site plan. Based on geological conditions, these two proposed wells will be located to the 

west of the power plant site plan at the height contour between 10 - 15 m above MSL. 

Monitoring of groundwater flow will be done by using piezometer equipment. Water samples 

from these three Drilling Wells will be taken simultaneously when the water volume at the 

wellsis stable. Water quality in situ in the field will be measured (such as pH, total dissolved 

solids, and temperature), while water quality parameters will be analyzed in the laboratory in 

accordance with applicable standards. 

Drilling wells found in the study area are 2 (two) wells and located on the western part of the map as 

indicated on the coordinates SB 1 (779083 N, 60040 E) an SB 2 (779110, 6006 E). Drilling Well 1 (DW 1 

or SB 1) is located at a height of 19 m elevation above MSL. This well is owned by Bp. RT (chief of the 

village), whereas Drilling Well 2 (DW 2 or SB 2) is located at adjacent about 30 m from Drilling Well 1. 

The construction condition of both Drilling Wells is almost similar and can be described as follows: 

1. Water pump specification (attached) 

2. PVC construction of straight pipe 3.5 inches diameter 

3. The depth of the well is about 30 m 

4. Screen used is manmade by using a saw with 1 mm opening mounted atthe depth of 14-22 m 

from the ground level. 

5. Head mounted is installed nearby the Bottom Plug 

6. Water from this Well Drill is used jointly by 5 neighbors (KK) 

7. During the time of field observation, the pumping test and water quality measurement could 

not be conducted, because it hadnot been allowed by the owner. The permit should be made 

by chief of the local village. 

8. The condition of the head well or top casing is covered tightly. 

5.2.5 Opinion On Activity Plan In The Study Area 

Geomorphological conditionis an important factor in determining the rate of infiltration of water into 

the soil and surface flow. The main parameters of the geomorphological conditions are slope of land 

surface, typical of aquifer, and character of the shallow groundwater flow. In the study area, the slope 

ranges from 5-20o, so naturally, rain water flows at the surface of soil, and some water also seeps into 

the soil as infiltration. This infiltration water then turn into a shallow groundwater flow that following 

the direction of Flow-net pattern. 

The volume of water that seeps into the soil depends on the permeability and porosity of the soil. The 

soil at the study area consists of sandy siltstone where the fraction of silt grains reaches of 70-90% and 

sand 20-50%. Based on the composition of thissandy siltstone, that is not compacted or not well 

cemented, this type of rock has a porosity of about 21-41%. This means that the rock can drain water, 

and it also can be functioned as a layer of aquifer (water drain and storage). 
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Table 5-2. Porosity value of several Rock or Soil 

No Unconfined sediment material Porosity (%) 

1 Coarse sand 31-46 

2 Medium sand 29-49 

3 Fine sand 26-53 

4 Silt 34-62 

5 Clay 34-57 

 Sedimentary Rock  

6 Sand stone 14-29 

7 Silt stone 21-41 

8 Clay stone 41-45 

9 Shale 1-10 

(Marris and Johnson, 1967) 

In addition, geological condition factor also plays an important role in calculating the groundwater flow 

cycle in aquifer due to the level of rock permeability. The sandy siltstone, according to the Classification 

of the United States Department of Agriculture (USDA), is classified into poor-very poor permeability 

with a permeability ranges of K = 10-5-10-  /s, or i  Dar s u its et ee  -50 mD. This means that 

the rock can drain the ground water in very slowly flowing. As a result, rainfall that reaches the surface 

land will not directly seep as infiltration into the ground, but most of water will flow as the runoff. 

Table 5-3. Permeability Level of Rock or Soil 

No Rock or Soil K (cm/det) Permeability Level 

1 Gravel <10-1 High Permeability 

2 Fine Gravel / Sand 10-1 – 10-3 Medium Permeability 

3 Very Fine Sand 

Silty Sand 

Silt 

 

10-3 – 10-5 

 

LowPermeabitity 

4 Solid Silt 

Silty Clay 

Clayey Silt 

 

10-5 – 10-7 

Very low Permeability 

5 Clay <10-7 Impervious 

Permeability Level of Rock or Soil (USDA) 

Although the result of rock property measurement from the borehole located at the power plant site 

showsthat the permeability of rock is in dimensions of 10-8-10-6cm/s (very low permeability level), but 

according to the physical property the rock, it can be classified into low permeability level, this means 

that it can still drain water into the ground water storage.Concerning the weathering levels of sandy 

siltstone and geological structures such as fissures and joints found in the study area with semi-radial 

flow patterns, it is possible to form channels which drain surface water to ponds, lakes, or creeks. Most 

of the rain water normally will flow as runoff, and only a small part will seep into the ground as 

infiltration, and then flows as the shallow groundwater flow in aquifer layer. If therate of shallow 

groundwater flow has reached its maximum or the capacity of the rock has been saturated, some of 

thewater stream will appear to the surface as a percolation stream (spring). 
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Surface flow on this sloping land area will erode the land surface and the sediment grains will 

betransported by surface flow into ponds, lakes or creeks. The occurrence of sediment transport is 

characterized by the effect of shoaling on the lakes or rivers. Therefore, one of the attempts to inhibit 

the surface flow and sediment transport is to plant land with strong rooted vegetation and to construct 

a surface drainage system. 

The observation of artificial wells in the study area shows that the groundwater is foundin all of the 

wells. This evidence gives an indication that the layer of silt sandstone that mixed with the organic 

material has formed a layer of peat formationwhich has higher porosity to store water as water 

storage. In some basins, water content in peat formation was found in saturated conditions. 

From the geotechnical point of view, the physical property of sandy siltstoneis easily brittle when 

contact with water and becomes a loose grain of fine sand, so its porosity decreases, less fragile, and 

easier to slide down, it is expected to potentially erode land surface around the proposed power plant 

site. Therefore, in order to control the surface flow and sediment transport in the form of excessive 

mud simultaneously, it is necessary to construct a multilevel drainage system. 

Besides to reduce the surface flow rate, the drainage system is also required to isolate in case of 

contamination flow from the activity of the power plant, either in the form of hazardous liquid or fine 

solid material of ash disposal from their stockpile. The grain size of the ash disposal is very fine grain so 

it will carry away by surface flow, infiltration flow,and groundwater flow to spread further along the 

Flow-net pattern. Therefore, a system of ground water quality monitoring task is required regularly, so 

the contamination of the water can be controlled. 

Similarly, hazardous liquids (strong acid solutions, detergents, lubricants, etc.) need to be monitored, in 

order to avoid carrying by the ground water flow, because the flow range can reach more than 2 km to 

the west of proposed power plant. 

Another important thing that needs to be noticed is the construction of pond for the cooling tower 

system of the proposed power plant that will take the water from Siak River to cool the generating 

machine by using intake and outlet pipes. The hot water that will be drained to the pond should always 

be monitored to avoid leaking and flowing into the ground.  

The consequence of the existing groundwater flow is not only draining water in the hydrogeological 

cycle, but also will carry away pollutantsin the form of liquid or ash disposal to the West. The 

contamination of ground water flow will polluting the groundwater that usually used by the local 

people as clean water resources. 

SUGGESTION 

1. To avoid the spreading of polluters by surface runoff, it is suggested that nearby the disposal 

stockpile should be construct a channel equipped by liquid catcher, in order to avoid pollutants 

will not directly carryaway by the surface flow. 

2. To minimize the surfacewater flow, it is suggested to plant fast growingand firmly rooted 

plantations, which can accelerate infiltration flow and prevent percolation. In addition, in the 

western area of theproposed power plant also needs to be built multi-level drainage system to 

minimize soil surface erosion. 
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3. Due to the permeabilityof sandy siltstone, the bottom and the wall of cooling pond are needed to 

be coated by a waterproof layer so that the water could not seep to the ground. 

4. During the land clearance phase of construction project ofthe power plant, it is necessary to lay a 

geotextile layer at the open edge in order to avoid erosion and landslide. 

6 CONTAMINATED SOIL 

Surface soil samples was undertaken at 10 sampling points surrounding the power plant construction 

site plan and analysed for pesticides being organochlorine, organophosphorous and organo nitrous.  

Analysis result shown that no contamination indication of pesticides. 

Chemical compounds of OCPs, OPPs and Carbamate are not found naturally in the soil, the presence of 

such chemical compounds in the soil will increase as a result of agricultural activities using pesticide 

chemicals to be deposited in the soil as organochlorine, organophospor and carbamate groups. In 

general, land clearing using herbicides containing active substances of organochlor and/or 

organophosor grou, which is one type of plant-inhibiting pesticides. Meanwhile, the chemical 

compound category of carbamate is widely used as an active substance of insecticide products to 

inhibit the damage of plants or plant seeds from insecticide disorders. 

The result of soil sampling test of L-1 to L-10 was not detecting any residue group of organochloric, 

organophospor and carbamate chemicals group. This indicates the soil is safe to use. The existence of a 

chemical compound of pesticides will cause the residue of the material so that it will migrates parts of 

it to the plant grown in the soil. 
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Table 6-1. Soil Contamination Analysis Result 

No Parameter Unit Detection Limit Regulation Limit1 

Result 

L-1 PP L-2 PP L-3 PP L-4 PP L-5 PP L-6 PP L-7 PP L-8 PP L-9 PP L-10 PP 

Location reference key at bottom of table 

1 Organochlorine Pesticides (OCPs) mg/Kg Dry 0,2 NA 7 < 0,2 < 0,2 < 0,2 < 0,2 < 0,2 < 0,2 < 0,2 < 0,2 < 0,2 < 0,2 

2 Organophosphorus Pesticides (OPPs) mg/Kg Dry 2 NA 7 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 

3 Carbamates 
           

  

 Carbaryl (Sevin) mg/Kg 0.01 - < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

 Carbofuran (Furadan) mg/Kg 0.02 - < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 

L-1 PP Lokasi Tapak Coordinate: N=00o ’ . ”E= o ’ . " 

L-2 PP Lokasi Tapak Coordinate: N; 00o ’ . ”E: o ’ . " 

L-3 PP Lokasi Tapak Coordinate: N; 00o ’ . ”E: o ’ . " 

L-4 PP Lokasi Tapak Coordinate: N; 00o ’ . ”E: o ’ . " 

L-5 PP Lokasi Tapak Coordinate: N; 00o ’ . ”E: o ’ . " 

 

L-6 PP Lokasi Tapak Coordinate: N; 00o ’ . ”E: o ’ . " 

L-7 PP Lokasi Tapak Coordinate: N; 00o ’ . ”E: o ’ . " 

L-8 PP Lokasi Tapak Coordinate: N; 00o ’ . ”E: o ’ . " 

L-9 PP Lokasi Tapak Coordinate: N; 00o ’ . ”E: o ’ . " 

L-10 PP Lokasi Tapak Coordinate: N; 00o ’ . ”E: o ’ . " 
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Figure 6-1. Soil Sampling Location 
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Figure 6-2. L-1 PP Sampling location 

 

 

 
Figure 6-3. L-2 PP Sampling location 
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Figure 6-4. L-3 PP Sampling location 

 

 
Figure 6-5. L-4 PP Sampling location 
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Figure 6-6. L-5 PP Sampling location 

 

 

 
Figure 6-7. L-6 PP Sampling location 
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Figure 6-8. L-7 PP Sampling location 

 

 
Figure 6-9. L-8 PP Sampling location 
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Figure 6-10. L-9 PP Sampling location 

 

 
Figure 6-11. L-10 PP Sampling location 
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7 AIR QUALITY 

7.1 Ambient Air Quality 

Ambient air quality monitoring was undertaken at 6 sampling points (see Figure 7-1) in May-

August 2017 which was align with Indonesian Government Regulation No. 41 Year 1999 

concerning Air Pollution Control.  

 

Figure 7-1. Air Quality Sampling Location 

Monitored ambient air parameters cosists of Sulfur dioxide (SO2), Oxidant (O3), Nitrogen 

dioxide (NO2), Total Suspended Particulate (TSP), Lead (Pb), Hydrocarbon (HC), Carbon 

monoxide (CO) and particulates (PM10 and PM2.5) with monitoring result as presented at Table 

7-1. The sampling result demonstrates that all sampling point meet the Indonesian Regulation 

Standard. However, TSP content at AQ5 tends to be higher then others since the AQ5 sampling 

point is located on the access road connected between the proposed CCGT-PP site and Tuah 

Negeri village where potentially generates high TSP from local transportation. 

 

Table 7-1. Ambient air result 

No Parameter 

Average 

period 

(hours) 

Unit Standard 
Sampling result 

AQ1 AQ2 AQ3 AQ4 AQ5 AQ6 

1 SO2 1 µg/m3 900 <34 <34 <34 <34 <34 <34 

2 O3 1 µg/m3 235 <30 <30 <30 <30 <30 <30 

3 NO2 1 µg/m3 400 <17 <17 <17 <17 <17 <17 

4 TSP 24 µg/m3 230 49 92 54 6 317 53 

5 Pb 24 µg/m3 2 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 
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No Parameter 

Average 

period 

(hours) 

Unit Standard 
Sampling result 

AQ1 AQ2 AQ3 AQ4 AQ5 AQ6 

6 HC 3 µg/m3 160 1 0.97 0.73 1.58 1.6 1.28 

7 CO 1 µg/m3 30,000 <114 1,150 <114 <114 <114 <114 

Source: Laboratory analysis Report (2017) 

Remark(s): 

AQ 1: Coordinate: N= 000 ’ . ”E= 0 ’ . ” 

AQ 2: Coordinate: N= 000 ’ . ”E= 0 ’ . ” 

AQ 3: Coordinate: N= 000 ’ . ”E= 0 ’ . ” 

AQ 4: Coordinate:N= 000 ’ . ”E= 0 ’ .  

 

 

Figure 7-2. AQ1 Sampling location 

 

 

 
Figure 7-3. AQ2 Sampling location 
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Figure 7-4. AQ3 Sampling location 

 

 
Figure 7-5. AQ4 Sampling location 
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7.2 PM10/PM2.5 Total Suspended Particulate 

Total Suspended Particulate (TSP) and Partikulat Matter (PM10 and PM2.5) monitoing undertaken 

at  2 sampling point with duration 24 hours for twice amonth frequent for three month. 

Table 7-2. AQ5 Particulate Matter result 

No Parameter 
Period 

(hours) 
Unit Standard 

Sampling result 

AQ5 

1 2 3 4 5 6 

 1 TSP 24 µg/m3 230 317 173 130 70 68 55 

2 PM10 24 µg/m3 150 66 50 56 54 26 27 

3 PM2.5 24 µg/m3 65 31 17 31 11 16 17 

Remark(s): 

AQ 5: Coordinate: N= ’ . ”E= ’ . ” 

 

 

 

Figure 7-6. AQ5 Sampling location 

 

Table 7-3. AQ6 Particulate Matter result 

No Parameter 

Average 

period 

(hours) 

Unit Standard 

Sampling result 

AQ6 

1 2 3 4 5 6 

 1 TSP 24 µg/m3 230 53 141 86 38 36 59 

2 PM10 24 µg/m3 150 9 26 42 24 30 30 

3 PM2.5 24 µg/m3 65 <2 10 22 6 17 17 

Remark(s): 

AQ 6: Coordinate: N= ’ . ”E= ’ . ” 
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Figure 7-7. AQ6 Sampling location 

 

7.3 Passive Sampling 

Pasive sampling conducted with duration of 14 days 1 time a month for three month to measure 

Nitrogen (NO2) at 4 sampling point. 

Table 7-4. Passive Sampling result 

No Time 
Period 

(days) 
Unit Standard 

Sampling result 

AQ1 AQ2 AQ3 AQ4 

1 1st month 14 µg/Sample NA <0.01 <0.01 <0.01 <0.01 

2 2nd month 14 µg/Sample NA <0.01 <0.01 <0.01 <0.01 

3 3rd month 14 µg/Sample NA <0.01 <0.01 <0.01 <0.01 

 

Figure 7-6 demonstrates that land uses near the project area are dominated by palm oil 

plantation with that the nearest sensitive receptors (educational areas, religious area, public 

facility and public health facility)are identified. However, the ambient air near those sensitive 

receptors were not recorded. Moreover, the ambient air near the stockpile inside the Tenayan 

Coal Power Station and any potential pollution sources were not recorded as well. 
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8 NOISE 

8.1 Power Plant Area 

Noise measurement was conducted in July with accordance to World Bank EHS Guideline. 

Monitoring period was in 48 hours with continuous measurement at 4 sampling points located 

near the proposed CCGT-PP site.  

 

Figure 8-1. Noise Sampling location 

The sampling result (Table 8-1) demonstrates that generally, all sampling point met the national 

regulation (MoE Decree No. 48/1996) and only three sampling points (PowerPlant N-01, Power 

Plant N-02 and Power Plant N-03) exceeded national regulation (MoE Decree No. 48/1996). 

Meanwhile, compared to day time noise lavel based on WHO (1999), two were four sampling 

points (Power Plant N-01 and Power Plant N-03) exceeded day time noise level standard and all 

sampling points exceeded night time noise level standard. 
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Table 8-1. Noise Measurement Report Around Power Plant Site Plan 

Location Unit 
Standard Noise Result 

Ld1 Ln Lsm2 Ld Ln Lsm 

Power plant N-01 

Coordinate: 

N: 00o .  

E : 101o .  

dBA 55+3 45+3 55+3 59.8 59.4 59.5 

Power plant N-02 

Coordinate: 

N : 00o .  

E : 101o .  

dBA 55+3 45+3 55+3 58.2 55.2 57.5 

Power plant N-03 

Coordinate: 

N : 00o .  

E : 101o .  

dBA 55+3 45+3 55+3 74.0 64.5 73.0 

Power plant N-04 

Coordinate: 

N : 00o .  

E : 101o .  

dBA 55+3 45+3 55+3 53.1 48.3 52.0 

Note: Ld= Noise level in daytime, Ln= Noise level in nighttime and Lsm is noise level all day 

 

 
Figure 8-2. Power Plant N-01 Sampling location 

 

 

                                                           

 

11 Guidelines values are for noise levels measured out of doorsfor residential, institutional, andeducational settings refer 
to WHO (1999), 

2 Decree of Indonesian Ministry of Environment No, 48/1996 concerning Noise Level Standard 
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Figure 8-3. Power Plant N-02 Sampling location 

 

 

Figure 8-4. Power Plant N-03 Sampling location 

 

 

Figure 8-5. Power Plant N-04 Sampling location 
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The higher value of noise level shall be investigated by field record and measure the background 

noise level (L90) which can describe the real baseline noise level standard without any triggers 

caused peak noise. The field note shall describe attenuation near the sampling points with detail 

documentations and identify sensitive receptors around the project areas. 

9 SOCIAL AND ECONOMIC 

9.1 Background 

In order to meet the national electricity demand, especially in Riau Province, a Steam Combine-

Cycle Gas Turbine Power Plan (CCGT-PP) Riau 275 MW. The project will be located 

approximately 10 km east of Pekanbaru City in Tenayan Raya district, about 5 Km south of Siak 

River. Power plant and substations will be built on an area of 9 hectares to be acquired by PT 

MRPR as the Project Proponent. 

In connection with the project's development, the project proponent is preparing the 

Environmental Impact Assessment (AMDAL) document as required by the Government of 

Indonesia. Therefore, as part of the AMDAL, the social survey on the social, economic, cultural 

and health conditions of the communities at the project site will be conducted with reference to 

the Draft Baseline Data Terms of Reference JIG and the Decree of the Head of BAPEDAL No. 299 

of 1996 on Technical Guidelines for Social Aspect Review in the Preparation of AMDAL. In 

addition, considering that the project will be funded by Lenders, the project proponent is also 

obliged to prepare the Environmental and Social Impact Assessment (ESIA) with reference to IFC 

Performance Standards. 

This socioeconomic survey will be a great benefit to the project proponent, not only to meet 

AMDAL and IFC or ESIA requirements, but moreover, the results of this socioeconomic survey 

will be a useful data and knowledge for project implementation in order to understand the 

socio-economic conditions of the communities at the project site. 

The result of this study is expected to facilitate the project proponent during the  engagement 

process with the community. Moreover, when the land acquisition process is carried out, the 

results of this socio-economic survey will help to understand the household conditions that will 

be exposed to land acquisition, so that the compensation and restoration of their livelihood 

conditions as required by the government and IFC can be done properly by the company. 

These surveys use the theory of Sustainable Livelihood developed by Chambers and Conway 

(1992), which places five major capitals that affect the quality of life of a family, namely human, 

nature, social, physical, and finance. The combination of ownership of these five livelihood 

capitals will give a special Figure of the social and economic conditions of a family as well as 

describe the quality of living conditions of a wider social community. As for the formulation of 

livelihood strategies, Chambers and Conway theories are further developed into the Sustainable 

Livelihood Framework (SLF) concept. 

The Sustainable Livelihood Framework is one model for understanding and improving the 

poverty livelihood conditions experienced by a household or community. Through this 
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framework it can be helpful in describing the main factors affecting the living conditions of a 

poor family and the form of relationships among these factors. 

This concept can be used for planning development programs and assessing the extent to which 

effectiveness and contributions have been made in community empowerment programs. In 

addition to the five capitals mentioned above, poverty and vulnerability conditions are also 

influenced by trends or changes tendency that occurs in society such as ecological and social 

conditions, the occurrence of natural disasters, famine, and so forth. Furthermore, this 

framework also provides an overview of how the institutional and government policy aspects 

have also contributed greatly to the ups and downs of the livelihoods and vulnerability of 

households and communities. 

9.2 Aim 

The objectives of this baseline social study are as follows:  

• To know the social, economic, cultural and public health conditions in the area around the 

project site; and 

• To know the perception of the community in the area around the project site about the 

planned construction of the 275 MW CCGT-PP Riau. 

9.3 Scope 

9.3.1 Location 

The location of this baseline social study covers three villages, which are Industri Tenayan 

Village, Tuah Negeri Village and Bencah Lesung Village located in Tenayan Raya District, 

Pekanbaru City, Riau Province.  

There are three reasons  to choose these  villages as a survey location, as follows: 

• Industri Tenayan Village is a village where the power plant will be built; 

• Tuah Negeri and Bencah Lesung Villageboth are located adjacent to power plant 

development projects area where the possible impacts of project activities  might  be felt 

by the people who live in this area, especially in the construction phase; and 

• Since the beginning there was already agreed between PT. MRPR and Jacobs regarding the 

selection of these three   villages as a sample unit  that representing  the local community in 

the power plan area. 

For more details, Figure 1-1 will explain about the map of the 275 MW Combine-Cycle Gas 

Turbine Power Plant (CCGT-PP) Riau project area in Tenayan Raya District, Pekanbaru City. 

9.3.2 Population 

The population in this study is all the households in the three villages that are the location of the 

study. In this case, the population sampling is conducted with the number of samples of 90 

respondents, ie 30 respondents in each village. The sample respondents were assumed to 

represent the condition of the entire population in the study location. 
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Figure 9-1. Study Location Map 

 

The composition of respondents in each village study location can be seen in the following table 

: 

Table 9-1. Composition of Respondents in Study Sites by Gender 

No Village 
Number of Respondents 

Male Female Total 

1 Tuah Negeri 16 14 30 

2 Industri Tenayan 14 16 30 

3 Bencah Lesung 16 14 30 

amount 46 44 90 

Source: Prime Data, 2017 

9.3.3 Time Of Implementation 

The implementation of the study consists of three stages of activity, namely the survey and data 

collection stage, data processing and analysis stage, and report preparation data. Data collection 

activities were conducted at the study sites on 13 till 18 October 2017. Then continued with 

data processing and report preparation in Jakarta until December 2017. 

9.4 Methodology 

9.4.1 Research Design 

This study uses the theory of the Sustainable Livelihood Framework developed by Chambers and 

Conway (1992). This framework theory of sustainable livelihood resources analyzes the social 
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and economic conditions of family and society by using five livelihood capital sources, namely 

human capital, natural capital, social capital, physical capital, and financial capital. These five 

capital sources of livelihood are then downgraded into several measurable variables in the field. 

The above five capital livelihood resources owned will then be combined with several other 

external conditions, such as the vulnerability context caused by ecological and social conditions, 

existing institutional conditions in society, and government policies. The combination of capital 

livelihoods ownership and external conditions will influence the forms of livelihood strategies 

that will be developed and will ultimately determine the conditions of the welfare of a 

community. All these series of processes will form a framework called the Sustainable 

Livelihoods Sustainability Framework as in Figure9-2 below. 

 

Figure 9-2. Sustainable Livelihood Resources Framework 

It is through this framework that we hope to explain holistically the achievement condition from 

the livelihood sources experienced by a community group, and to seek alternative solutions to 

improve the living conditions of the community for the better. As a benchmark is for example in 

the form of the fulfillment of family food needs, increasing the amount of income, increasing the 

quality of health and education, as well as improvements in various other welfare conditions of 

life. 

9.4.2 Data Collection Technique 

Socio-economic and cultural aspects data is in the form of primary and secondary data. Primary 

data were collected from respondents through: (a) questionnaires / questionnaires designed in 

the form of closed and open questions; and (b) in-depth interviews, mainly with interviewees 

from both the formal and non-formal figures. 

Secondary data were collected from Tenayan Raya District and three villages (Tuah Negeri, 

Industri Tenayan and Bencah Lesung) in the study area in the form of monograph / village 

profile, Central Bureau of Statistics (BPS) of Pekanbaru City in the form of City and regency 

statistic data, and Pekanbaru City Health Office in the form of public health data. 

9.4.3 Sampling Technique 

In the research design, a survey conducted by collecting data based on simple random sampling 

technique, namely that the process of selecting the sampling population element is done in such 

a way that each element has the same opportunity to be selected. The reason for using 

sampling technique is that samples can be drawn at random and all populations in the surveyed 
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village have equal opportunity to be interviewed so as to represent the condition of the 

population as a whole. 

However, thestudies with simple random sampling techniques designed  can not be applied 

purely, as the need for this research is to prioritize the selective responders who are potentially 

affected by the project activities, whether the impacts of land acquisition, mobilization, 

construction or due to project operations. 

Thus in the selection of respondents, researchers also include a purposive sampling technique. 

By using purposive sampling technique, the researcher determines the sample by taking into 

account the respondent's characteristics relevant to the study requirement and the priority of 

the project area coverage 

In general, for a correlational study the minimum number of samples to obtain good results was 

30, whereas in the experimental study the minimum sample size was 15 from each group and 

for the survey study the minimum sample size was 100. Roscoe (1975) cited Uma Sekaran (2006) 

gives a general reference for determining sample size: 

1. Sample size over 30 and less than 500 is appropriate for most studies; 

2. If the sample is broken down into subsamples (male / female, junior / senior, etc.), the 

minimum sample size of 30 for each category is appropriate; 

3. In mutivariate studies (including multiple regression analysis), the sample size should be 10x 

greater than the number of variables in the study; 

4. For simple experimental studies with strict experimental controls, successful research is 

possible with small sample sizes ranging from 10 to 20. 

9.4.4 Method Of Data Analysis 

Data analysis is done by following steps: 

• Data tabulation from 90 questionnaires. Afterward, the tabulation results are processed 

using simple SPSS statistical data processing to find out the frequency distribution and 

average data obtained; 

• Quantitative data analysis based on the results of data processing from questionnaires and 

secondary data from related institutions; 

• Qualitative data analysis based on in-depth interviews with interviewees and information 

from media search;  

9.4.5 Method Of Calculating Household Revenues 

Household income in the community is determined by calculating all family capital that has 

aggregate economic value. The types of capital calculated are: 

• Capital based on natural resources. Some components of natural resources that can be 

accounted for in family income are the production of land owned or rented, captured 

fishery production or cultivation (including non-fish commodities such as shrimp, shell etc.), 

livestock production, mining production, forest product production (including non-timber 

forest products) is adjusted to the potential in the study area 

• Financial capital, such as wages / salaries, and remittances from family or relatives. 
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• Capital that is not based on natural resources, such as trade, transportation and services. 

The aggregate income of all such capital is the family income within a year. By knowing the 

number of family members of respondents, per capita income can be calculated. Based on the 

amount of family income earned from the calculation of all family-owned capital, we can 

determine the level of vulnerability, whether it is below the poverty line in accordance with the 

World Bank or not. The World Bank sets a poverty line for developing countries of 1.25US $ per 

capita per day based on purchasing power disparities. That is, individuals who are considered 

poor in this world are people who spend less (or earn?) than US $ 1.25 per day. The 

determination of the US $ 1.25 per capita per day poverty line is based on poverty lines in 75 

countries including Indonesia, compiled by the World Bank during 1990-2005. 

Meanwhile, to determine the regional poverty standard  we can use the standard Minimum 

Wage (UMR) in the study area in the current year. In this case, the UMR of Pekanbaru City in 

2017 amounted to Rp 2,352,577 which is stipulated by Riau Governor Decree no. Kpts. 1058 / XI 

/ 2016 dated November 21, 2016. So it can be said that households that are considered poor are 

households with monthly income below the current minimum wage. 

9.4.6 Study Limitation 

In the implementation of surveys and data collection in the study sites there are some 

limitations, including the following: 

• Secondary data related to monograph and profile of village at the study location are 

generally still in the form of temporary data and not yet complete considering the three 

village which are the location of the study is newly created newly established urban 

village in January 2017; 

• Secondary data related to public health data is difficult to obtain because the study area 

has just experienced regional expansion so that for Tenayan Raya District the referral of 

health service for the community is divided into two Public Helath Centres (Puskesmas), 

namely Rejosari Public Health Center and Tenayan Raya Public Health Center;  

• Limited information related to land data due to frequent land disputes, especially in 

Industri Tenayan Village.  

9.5 Regional Profile 

Tenayan Raya District is the area that will be the location of the construction of the Riau 275 

MW CCGT-PP There are three villages as the study location, Tuah Negeri, Industri Tenayan and 

Bencah Lesung. These villages are newly created villages of Sail Village and officially established 

since January 2017. The location of the CCGT-PP project is located in Industri Tenayan Village, 

which is directly adjacent to the two previously mentioned villages. 

The distance from downtown Pekanbaru to Tenayan Rayadistrict is about 14 to 15 km. It is 

connected directly to the east main road of Sumatra. Urban city tone is visble, especially in the 

Bencah Lesung village, while the other two urban villages still has countryside tone. However, it 

is expected that there will be significant changes for Tuah Negeri and Industri Tenayan . These 

two villages will grow rapidly because in Tuah Negeri Village  there will be the office location of 

Pekanbaru Municipal Government while Industri Tenayan Village will become the industrial 

center with the construction of Tenayan Industrial Area (KIT). 
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Currently the spirit of development has been felt with many infrastructure development such as 

highways 70, housing and offices. In Industri Tenayang Village currently stands 2x110 MW Coal 

Fired Power Plant (CFPP) located on an area of 40 Ha, it was built since 2013 and has started 

operating in January 2017. Thus Tenayan Raya District becomes very important in the 

development of Pekanbaru City in the future. 

This is very natural, because this area has a large land and the population is not as densely as 

other areas.  

9.5.1 History Of Regional Area 

According to information from local community leaders, the name of Pekanbaru was formerly 

known as "Senapelan" which was then led by a tribe leader called Batin, namely Batin 

Senapelan. That period occurred before the Dutch colonization in Indonesia which is estimated 

at the beginning of the 15th century. Originally this area is just a hamlet that became a new 

settlement area and called as Payung Sekaki village, located at the mouth of the Siak River. This 

area then expanded from the Siak River banks with the current Pekanbaru City area, Tampan, 

Palas to Kuala Tapung. Then this hamlet progressed and became the country of Senapelan. At 

that time, the entire Siak region including the country of Senapelan was under the authority of 

the Johor Kingdom. 

In 1689, a treaty between the Johor Kingdom and the Netherlands (VOC) was renewed in which 

the Dutch were granted wider rights. Among of it is the exemption of excise and monopoly on 

some types of merchandise. In addition, the Dutch also established a big building served as their 

office in Petapahan (Tapung District, Kampar district) which at that time was a developed and 

quite important region. Because the Dutch ship can not get into Petapahan, then the Senapelan 

become the Dutch ships anchored, then the voyage to Petapahan followed by small boats 

through the river channel. With this condition, Senapelan is a place for the various commodities 

accumulate from outside to be transported inland, or from inland to be taken out in the form of 

mining materials such as tin, gold, woodcraft and other forest products. 

Since then, Senapelan plays an important role in trade traffic. The strategic location of 

Senapelan and the condition of the Siak River that is calm, making this village holds a cross 

position both from the interior of Tapung and inland Minangkabau and Kampar. It also 

encourages the development of road facilities through the Teratak Buluh (Kelulut River) route, 

Tangkerang to Senapelan. 

Furthermore, since 1723 Senapelan became part of the territory of Siak Sri Indra Pura Kingdom. 

Since Sultan Abdul Jalil Alamudin Syah settled in Senapelan in 1767, he built the Palace in 

Kampung Bukit and it is estimated that the Palace is located around the location of the Great 

Mosque now. Sultan then took the initiative to make a market (Pekan in Malay) in Senapelan 

but it was not growing. Then the pioneered effort was continued by his son Raja Muda 

Muhammad Ali who has the title of Sultan Muhammad Ali Abdul Jalil Muazzam Shah. The 

market location is shifted around the current Port of Pekanbaru. 

According to the records made by Imam Suhil Siak, the Senapelan later called "Pekan Baharu" or 

"Pekanbaru" was officially established on 21 Rajab on Tuesday in 1204 H along with 23 June 

1784 AD by Sultan Muhammad Ali Abdul Jalil Muazzam Shah under Sultan Yahya which is then 

designated as the anniversary of Pekanbaru City. 
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Since abandoned by Sultan Muhammad Ali Abdul Jalil Muazzam Shah in 1801, the control of 

Senapelan submitted to Datuk Bandar which was assisted by four big Datuk namely Datuk Lima 

Puluh, Datuk Tanah Datar, Datuk Pesisir and Datuk Kampar. They do not have their own territory 

but accompany Datuk Bandar. The four Datuk are responsible to Sultan Siak and the course of 

the government is entirely in the hands of Datuk Bandar. 

Furthermore, the development of government in Pekanbaru is always change: 

1. In the Dutch colonial period, issued Decree of Kingdom Bershuit van Inlandsch Zelfbestuur 

van Siak No. 1 dated October 19, 1919, which states that Pekanbaru is part of the Siak 

Kingdom called District. Then in 1932 Pekanbaru entered Kampar Kiri region led by a 

Countroluer based in Pekanbaru. 

2. During the Japanese occupation, March 8, 1942 Pekanbaru was led by a Military Governor 

called Gun Cho. 

3. Decision of the Governor of Sumatera in Medan on May 17, 1946 No. 103, Pekanbaru made 

an autonomous region called Haminte or B City  

4. Law No.22 of 1948 Pekanbaru regency replaced with Kampar regency, Pekanbaru city given 

the status of small town. 

5. Law No.8 of 1956 to improve the status of Pekanbaru City as a Small Town. 

6. Law No.1 of 1957 Pekanbaru status becomes Municipal Town. 

7. Kepmendagri No, 52/1 / 44-25 dated January 20, 1959 Pekanbaru became the capital of 

Riau Province. 

8. Law No.18 of 1965 official use of the term Pekanbaru Municipality. 

9. Law No.22 of 1999 on Regional Government as municipalities changed into Pekanbaru City. 

Before 1960, Pekanbaru was only a city with an area of 16 km2 which then increased to 62.96 

km2 with 2 districts of Senapelan and Limapuluh. Subsequently in 1965 increased to 6 districts 

and in 1987 to 8 districts with an area of 446.50 km2. In its development area of Pekanbaru City 

increased to 632,26 Km2 until now. Then in 2003 a new district was formed with Perda Kota 

Pekanbaru. 4 of 2003 to 12 districts and 58 villages. One of the districts formed in 2003 is 

Tenayan Raya District which is an expansion of Bukit Raya District. 

According to one of the prominent figues of Malay community in Bencah Lesung Village, Mr. 

Hamsir mentioned that the territory that is now Tenayan Raya in 1950 to 1999 is still included in 

the administrative area of Kampar regency. From 1950 to 1995 its district was Siak Pulo District 

and changed its name to Siak Hulu District in 1995. Initially there was only one village in Siak 

Pulo District, Sail Village. In 1978, Siak Pulo district was divided into 4 hamlets: Tangkerang 

Timur, Rejosari, Kulim and Sail. Then in 1999 this region became part of Pekanbaru City and 

included into the area of Bukit Raya District where the four hamletss changed the status into 

village, namely East Tangkerang, Rejosari, Kulim and Sail. In 2003 these four villages became the 

administrative area of Tenayan Raya District. 

Over the years, the development of Pekanbaru City area still continues until now. Pekanbaru 

Municipal Government issued Perda no. 4 year 2016 about the formation of new village which is 

an expansion of several villages in some districts. There are 25 new villages formed, so that the 

total village in Pekanbaru is currently 83 villages in 12 districts. Nine of them are located in 

Tenayan Raya District and one village is renamed, so in this district the original 4 villages become 

13 villages. 
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The three villages where study is located are the division of Sail Village. They are Tuah Negeri, 

Industri Tenayan and Bencah Lesung. Whereas Sail Village itself is renamed into Bencah Lesung 

Village on the proposal of the Mayor of Pekanbaru at that time so as not to confuse with Sail 

District. The total village derived from Sail Village are five villages, whereas the other two 

villages are not the study location they are Melebung and Sialang Sakti villages. Definitively 

these new villages are officially began to stand and serve the community in January 2017. The 

following table shows in detail the list of new village names in Pekanbaru City.  

Table 9-2. List of the new village names in accord with City Regulation of Pekanbaru No. 4 Year 

2016 (See Figure 9.1) 

No. District Village 

1 District Bukit Raya Village Air Dingin 

2 District Marpoyan Damai Village Perhentian Marpoyan 

3 

District Sungai Sekaki 

Village Sungai Sibam 

4 Village Bandar Raya 

5 Village Tirta Siak 

6 

District Rumbai 

Village Agrowisata 

7 Village Maharani 

8 Village Rantau Panjang 

9 Village Fajar Barat 

10 
District Rumbai Pesisir 

Village Sungai Ambang 

11 Village Sungai Ukai 

12 

District Tampan 

Village Tobek Godang 

13 Village Air Putih 

14 Village Bina Widya 

15 Village Tuah Madani 

16 Village Sialang Munggu 

17 

District Tenayan Raya 

Village Mentangor 

18 Village Sialang Rampai 

19 Village Pebatuan 

20 Village Bambu Kuning 

21 Village Industri Tenayan *) 

22 Village Melebung 

23 Village Sialang Sakti 

24 Tuah Negeri Village  *) 

25 Village Pematang Kapau 

26 Village Sail renamed into Bencah Lesung *) 

27 District Sukajadi Village Pulau Karam berganti nama menjadi 

Village Pulau Karomah 

Source : Prime Data, 2017 

One of the interviewees, Mr. Hanafi (community leaders in Industri Tenayang Village) explained 

that the first area of Tenayan Raya was still a grove of trees. The original Tenayan people were 

from inland around the banks of the Siak River and Tenayan. They live from forest products and 

catch fish in the river. Around the 1970s land clearing took place by cultivators from other 

regions. Mr. Hanafi is a native of Tenayan, according to him Tenayan Raya is a customary land of 

Kebatinan (Tribe) Tenayan. About Batin Tenayan will be covered more clearly in the next 

section. 

In line with the description of one of the other sources, Mr. Hamsir said that he and his parents 

in 1970 were one of the pioneers who opened the area in Bencah Lesung which was formerly 

Sail. Mr. Hamsir's family came from Pangkalan Baru, Kampar and moved to this area to open the 
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fields. According to him at that time those who opened the land here were Malays from 

Pangkalan Baru, until it become ahamlet. Around the 1980's many migrants began coming in 

from other tribes. 

Likewise with the statement of Mr. Masniari who came from Java (Chairman of RW 01 Tuah 

Negeri Village ), mentioned that his family in 1982were include as  pioneers who opened the 

village in Tuah Negeri area that was still grassland and forest. According to the him, the area of 

Tenayan Raya began crowded after entering into the city of Pekanbaru around the year 2000. 

Then a Tenayan traditional leader, H. Siin gave information about the history of Tenayan and 

Badak Villages as follows: 

Back in 1950 he was a leader or village head. In 1960 the government guardian was 

formed, his name was Mutafa, his government in Rumbai, I became a young guardian, 

until 1975. After that was appointed Chairman of Rukun Kampung (RK) or hamlet 

association then changed to Chairman of theRukun Warga (RW) or neighbourhood 

association . Next became head of the hamlet for two years and returned to RW until 

2005. Now I am retired. 

The first village was Tenayan, only after that there was Badak Village. It was named 

Badak (Rhino) Village, because there used to be rhinoceros. In the past, the Dutch saw 

rhi os  ud pool at the Te a a  ˃i er a ks. The Dut h ordered the lo als to at h the 
rhinoceros. Then they built a temporary house on the Tenayan River bank, to wait for 

the Dutch ship to come that will carry the rhinoceros. 

Year 1960 the rhinoceros cage was installed again, presumed the rhinoceros will exist 

again, it was not the rhino who came but tonok. So after a deliberation the forest was 

opened, then planted with rice, then it was called Badak Village". 

9.5.2 Geography And Administration Area 

Pekanbaru City is geographically located between 101 ° 14'-101 ° 34 'East Longitude and 0 ° 25-0 

° 45' North Latitude. With the height above the sea surface ranges from 5-50 meters. While the 

surface of the northern region is a ramps and bumpy land with a height of 5 -11 meters. 

Pekanbaru City is divided by the flow of the Siak River, which flows from the west to the east, 

and has several tributaries such as the Umban Sari, Sail, Air Hitam, Sibam, Setukul, Kelutut, 

Pangambang, Ukai, Sago, Senapelan, Limau and Tampan Rivers. 

The city of Pekanbaru as the capital of Riau Province has a straight distance with the other 

capital of the Regency / City in Riau Province, as can be seen in the following table: 

Table 9-3. Distance of Pekanbaru City with the Others Capital of Regency / City 

No City Straight Distance (Km) 

1 Taluk 118 

2 Rengat 159 

3 Tembilahan 213,5 

4 Pkl. Kerinci 33,5 

5 Siak 74,5 

6 Bangkinang 51 

7 Ps. Pengaraian 132,5 

8 Bengkalis 128 

9 Bagan 192,5 
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No City Straight Distance (Km) 

10 Dumai 125 

11 Selat Panjang 141 

Source:BPS Kota Pekanbaru, 2017 

As mentioned earlier that the current city of Pekanbaru has an area of 632,26 km2. The total 

area per District Pekanbaru can be seen in the following table: 

Table 9-4. Area per District in Pekanbaru City 

No District An area (Km2) Percentage (%) 

1 Pekanbaru Kota  2,26 0,36 

2 Sail  3,26 0,52 

3 Sukajadi  3,76 0,59 

4 Lima Puluh  4,04 0,64 

5 Senapelan  6,25 1,05 

6 Bukit Raya  2,05 3,49 

7 Marpoyan Damai  2,74 4,70 

8 Payung Sekaki  4,24 6,89 

9 Tampan  5,81 9,46 

10 Rumbai  128,85 20,38 

11 Rumbai Pesisir  157,33 24,88 

12 Tenayan Raya  171,27 27,09 

Jumlah  632,26 100 

Sourcer:BPS Kota Pekanbaru, 2017 

From Table 3-3 it can be seen that the largest area is Tenayan Raya District of 171,27 Km2 or 

27,09% from total area of Pekanbaru City. While the district with the smallest area is Pekanbaru 

Kota District with an area of only 2.26 Km2 or 0.36% of the total area of Pekanbaru City. 

Based on the data in the three villages that became the location of study, the area of each 

village is as follows: 

 Table 9-5. Area Per Village in Study Location at Tenayan Raya District 

No Village An area (Km2) Percentage (%) 

1 Tuah Negeri 24,54 14 

2 Industri Tenayan 19,01 11 

3 Bencah Lesung 10,10 6 

Jumlah 53,65 31 

Source: Tuah Negeri Urban Data, Tenayan and Bencah Lesung Industry, 2017 

Tuah Negeri Village has the widest area compared to two other villages, which is 24.54 Km2 or 

about 14% of the area of Tenayan Raya District. The area of the three villages that are the 

location of the study is 53.65 km2 or about 31% of the area of Tenayan Raya District. Prior to the 

expansion, Sail Village which is the parent of the three villages is the widest village of Tenayan 

RayaDistrict with an area of 98.74 Km2. 

To know the boundaries of Pekanbaru City, Tenayan Raya District and three villagesof study 

location can be seen in the following table: 

Table 9-6. Study Area Boundaries 

No Territory 
Borderline 

North South East West 

1  Pekanbaru City 
Siak  District and 

Kampar District 

Kampar District and 

Pelalawan District 

Siak District and 

Pelalawan District 
Kampar District 
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No Territory 
Borderline 

North South East West 

2 
Tenayan 

RayaDistrict 
Siak River Kampar District 

Siak District and 

Pelalawan District 
Sail River 

3 
Tuah Negeri 

Village 

Penampuan River 

(Melebung Vill.) 

Tenayan ˃i er s 
tributary (Lubuk 

Kompeh) dan Jl. 

Budi Luhur(Kulim 

Vill) 

Binjai River, Sialang 

Sakti Vill. dan Jl. 

Tujuh Puluh(Sialang 

Sakti Vill. dan 

Bencah Lesung Vill. 

Jl. Beringin (Siak 

District) 

4 
Industri Tenayan 

Village 

Siak River ( Rumbai 

PesisirDistrict) 

Sungai Penampuan 

(Sialang Sakti Vill) 

Teleju River (Bambu 

Kuning Vill.) 

Jl. Tujuh Puluh 

(Melebung Vill.) 

5 
Bencah 

LesungVillage 

Jl. Indrapuri Ujung, 

Tenayan River, 

Penampuan River 

and Industri 

Tenayan Vill 

Jl. Hang Tuah Ujung, 

Jl. Badak dan 

Bencah Lesung Vill. 

Jl. Harapan Jaya, 

Rejosari Vill. 

Jl. Tujuh Puluh, 

Tuah Negeri Vill 

dan Binjai River 

Source: (1) Pekanbaru City BPS; (2) Data of Tuah Negeri Village , Industri Tenayan and Bencah Lesung y, 2017 

 

 

Figure 9-3. Map of Pekanbaru City 

9.5.3 Demography 

9.5.3.1 Population  Number And Population Growth Rate 

In the following table it can be seen the population number and population growth rate of each 

District in Pekanbaru City in the period 2010 to 2016. 
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Table 9-7. Population Number and Population Growth Rate Per District in Pekanbaru City Year 

2010, 2015 and 2016 

No District 
Total population 

Population Growth Rate 

 (%) 

2010 2015 2016 2010 – 2016 2015 – 2016 

1 Pekanbaru Kota  25,063 25,088 25,094 0.02 0.02 

2 Sail  21,439 21,471 21,479 0.03 0.04 

3 Sukajadi  47,178 47,330 47,364 0.07 0.07 

4 Lima Puluh  41,335 41,418 41,437 0.04 0.05 

5 Senapelan  36,436 36,527 36,548 0.05 0.06 

6 Bukit Raya  92,433 101,772 103,114 1.84 1.32 

7 Marpoyan Damai  126,220 131,064 131,245 0.65 0.14 

8 Payung Sekaki  86,949 90,495 90,665 0.7 0.19 

9 Tampan  171,830 250,963 269,062 7.76 7.21 

10 Rumbai  64,893 67,423 67,523 0.66 0.15 

11 Rumbai Pesisir  65,061 71,583 72,516 1.82 1.30 

12 Tenayan Raya  124,201 152,984 158,519 4.15 3.62 

Pekanbaru 903,038 1,038,118 1,064,566 2,78 2.55 

Source: BPS Pekanbaru City, 2017 

Information : 

Category of population growth rate: i) < 1% = low ; ii)  1% - 2% = mid ; iii) > 2% = high  

 

Based on the data in the above table it is known that the population in 2010 was as many as 

903,038 people and in 2016 as many as 1,064,566 inhabitants. In the last six years (2010 - 2016) 

there is an increase of 161,518 people (2.78%).The average per year of the population when 

calculated has increase as much as 26,919 inhabitants. 

While in 2015 the population  recorded of 1,038,118 inhabitants. This means that in the last one 

year (2015 - 2016) there was an increase of 26,448 inhabitants (2.55%). According to BPS 

criteria, population growth rate above 2% is high, however, when compared to the previous 

period the population growth of Pekanbaru City in 2016 is lower. 

Especially for Tenayan Raya sub district which is known that although in the last year d the rate 

of population growth (year 2015 - 2016) has decreased, but the rate of population growth in the 

last 5 years is relatively high, ie 4.15% in 2010 - 2015 and 3 , 62% in 2015 - 2016. This means that 

the population of Tenayan Raya District in the last 5 years has increased rapidly in every year. 

The factors that affect the decrease in population growth include a decrease in birth rate is 

closely related to the increasing number of active Family Planning (KB) participants in Pekanbaru 

City and Tenayan Raya District. Then it is also influenced by the increasing public awareness to 

not do marriage at an early age and the decline in cases of pregnancy out of wedlock. Based on 

the data in Table 9-8, it shows that birth rates in Tenayan Raya District over the last four years 

are low, ranging from 11 to 18. This means that in a population of 1,000 people there are only 

11 or 18 babies born. In Table 9-8 also can be seen the relation between decrease of birth rate 

with number of active KB participant. 

High mortality rates also affect the decrease in population growth. Meanwhile, according to the 

data in Table 9-8 the mortality rate in Tenayan Raya District during the last four years is low, ie 3 

- 4. Based on the data can be interpreted that in population 1000 people there was death of 3 or 

4 happened. So clearly the mortality rate does not affect  the decline in population growth in 

Tenayan Raya district significantly. This low mortality rate can be affected by a high level of 
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public awareness of health, no dangerous outbreaks, good health services, adequate health and 

medical facilities, low accident rates and safe environmental conditions. 

In addition to birth and death rates, population growth (increasing or decreasing) is also 

influenced by population movements. According to one LPM Chairman at Tuah Negeri Village, 

Mr. Mus Mulyadi, the population growth rate in Tenayan Raya is generally influenced by 

migration mechanisms due to marriage, employment and "back home", where many migrants 

from other areas reside in Tenayan Raya as well as citizens Tenayan Raya who wandered to 

other areas, returned to his hometown. Tenayan Raya District residence data can be seen in 

Table 9-9 

Table 9-8. Birth Rate, Mortality Rate and Number of Active Family Planning Participants in 

Tenayan Raya District Year 2013 to 2016 

No Year 
Population 

number 

Number of 

Births 
Birthrate 

Number of 

Active KB 

Participants 

Number of 

Deaths 
Mortality 

1 2013 136,716 2,442 18 10,029 571 4 

2 2014 141,584 2,501 18 10,029 446 3 

3 2015 152,984 1,668 11 10,272 479 3 

4 2016 158,519 NA NA 13,039 NA NA 

Source: BPS Pekanbaru City, 2014 sd. 2017 

Information : 

1. Category of birthrate : i) <20 = low ; ii)  20 - 30 = mid ; iii) >30 = high 

2. Category of mortality: i) < 13 = low ; ii) 13 – 18 = mid ; iii)  > 18 = high 

Table 9-9. Number of Population Movement of Tenayan Raya District Year 2013 to 2015 

No Year 
Number of People Moving to  

Tenayan Raya 

Number of Residents Moving from  

Tenayan Raya 

1 2013 6,860 1,370 

2 2014 3,840 1,029 

3 2015 1,573   991 

4 2016 NA NA 

Source: BPS Pekanbaru City, 2014 SD2016 

According to some informations, the movement of people who entered the Tenayan Raya 

district began around 1980. It was still included in the Kampar district and many residents start 

coming from other areas after being entered the area of Pekanbaru City in 1999. 

The interesting case was the massive migration of Nias people to the Tenayan Raya district after 

the 2004 tsunami. The inclusion of Nias residents to the Tenayan Raya district contributed 

substantially to the population growth in the region. Within three years after the tsunami there 

was a very rapid population increase with the inclusion of Nias residents simultaneously. Their 

current existence has become a problem for local government, especially in Tuah Negeri village 

where most of the residents of Nias are living.  

The number of registered Nias people is smaller than in reality, since the majority have not been 

recorded because they do not have local ID cards and many do not report. One of the Nias 

community leaders in Tuah Negeri village, Mr. Arisman Lase, said that currently in Tenayan Raya 

District there are 3,700 Nias households andcoud be more than that because there are still 

many who have not been recorded yet. 

According to the Secretary of Village Head of Tuah Negeri, Mr. Yupi, in his area most of the 

people are from Nias. Problems that occured are related to population administration, generally 
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they come without identity for reasons lost in the tsunami disaster. But until now there are still 

many of them who came without any moving reports and his identity card is still record as 

domiciled in Nias. Likewise for the data of marriage or childbirth, until now there are no 

administrative records.  

9.5.3.2 Population Composition 

In the following table can be seen the composition of population based on gender in 2016 

according to BPS data Pekanbaru. 

Table 9-10. Composition of Population Per District in Pekanbaru City Based on Gender Year 

2016 

No District 
Total population Gender 

Ratio Male Female Total 

1 Pekanbaru Kota  12,716 12,378 25,094 103 

2 Sail  10,728 10,751 21,479 100 

3 Sukajadi  25,531 23,833 47,364 99 

4 Lima Puluh  20,627 20,810 41,437 99 

5 Senapelan  18,141 18,407 36,548 99 

6 Bukit Raya  53,448 43,666 103,114 108 

7 Marpoyan Damai  68,050 63,195 131,245 108 

8 Payung Sekaki  43,360 44,305 90,665 105 

9 Tampan  138,304 130,758 269,062 106 

10 Rumbai  35,349 32,174 67,523 110 

11 Rumbai Pesisir  37,369 35,147 72,516 106 

12 Tenayan Raya  81,774 76,742 158,519 107 

Pekanbaru 546,400 518,166 1,064,566 105 

Source: BPS Pekanbaru City, 2017 

The population gender ratio in Pekanbaru City is 105, meaning that in every 100 people of the 

female population there are about 105 men population. While in Tenayan Raya District the 

population gender ratio is 107 and  more detail can be seen in Table 9-11. which shows the 

gender ratio in the three village of study location. Based on preliminary data in each village as of 

January 2017, it can be seen that the gender ratio in the study location is 100. Distributions such 

as this indicate that  in gender spatially, there is no male dominance to women, although in one 

village, Tuah Negeri village, the male population is more than female population. This condition 

provides a relatively balanced role consequence between women and men groups to participate 

in the management of existing resources.   

Table 9-11. Population Composition in Study Sites by gender as of January 2017 

No Village 
Total population Gender 

Ratio Male Female Total 

1 Tuah Negeri 2,223 2,133 4,356 104 

2 Industri Tenayan 1,068 1,127 2,195 95 

3 Bencah Lesung 5,180 5,197 10,377 100 

Total 8,471 8,457 16,928 100 

Source: Tuah Negeri, Industry Tenayan and Bencah Lesung Village Data, 2017 

For the composition of residents of Pekanbaru City by age group and gender can be seen in the 

following table: 
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Table 9-12. Composition Of Residents Of Pekanbaru City By Age Group And Gender,2016 

No Age group 
Gender 

Total Percentage 
Male Female 

1 0-4 56,922 52,090 109,012 10.24 

2 0-5 49,212 45,021 94,233 8.85 

3 10-14 45,279 42,037 87,316 8.20 

4 15-19 50,314 51,546 101,860 9.57 

5 20-24 62,262 61,325 123,587 11.61 

6 25-29 52,384 49,489 101,873 9.57 

7 30-34 46,118 45,259 91,377 8.58 

8 35-39 44,238 42,383 86,621 8.14 

9 40-44 39,271 36,735 76,006 7.14 

10 45-49 33,254 29,072 62,326 5.85 

11 50-54 26,670 21,939 48,609 4.57 

12 55-59 17,870 16,651 34,521 3.24 

13 60-64 10,990 9,607 20,597 1.93 

14 65+ 13,166 15,012 28,178 2.65 

Source:BPS Kota Pekanbaru, 2017 

The population between men and women is almost equal in each age group, where the largest 

composition is in the 20 -24 age group. 

 

Figure 9-4. Pekanbaru City Pyramid of 2016 

9.5.3.3 Population Density And Household Number 

In general, the population density in Pekanbaru City is 1,684 people per Km2, based on BPS 

criteria is categorized as crowded. However, when looking at each district, most districts have a 

population density classified as 'very crowded'. This condition is influenced by large populations 

within a relatively small area. Most of the districts in Pekanbaru City have a small area. The 

largest population concentration is located in three districts, namely Pekanbaru Kota, Sukajadi 

and Limapuluh. Data related to population density and the number of households in detail can 

be seen in Table 3.12. 
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The aggregate result of population density of Pekanbaru City which is only categorized as 

'crowded', is influenced by the balance between population and area. Where there are three 

districts (Rumbai, Rumbai Pesisir and Tenayan Raya) that have a very wide area compared to 

other districts. The third area of this district is 72.35% of the total area of Pekanbaru City, so it 

has a very significant effect on the population density calculation. Within these three districts 

there are still many forest areas, farmland and plantations. As for the residential area, it is 

generally not too dense and spread to the interior that is in between the forest or plantation 

land. 

In terms of the average number of family members in every household in Pekanbaru City is in 

the range of 3 - 5 people. From these data, it is estimated that every household generally has 0 - 

3 children. Then it can also be estimated the number of people who have not or not married (eg 

children, parents, relatives or relatives who stay) and become a family member, are around 

278,750 inhabitants. 

Table 9-13. Population Density and Average Number of Family Members Per District in 

Pekanbaru City 2016 

No District Total population 
An area  

(Km2) 

Population 

Density per 

Km2 

Number of 

Households 

Average Number of 

Family Members 

1 Pekanbaru Kota  25,094 2.26 11,104 5,699 4.42 

2 Sail  21,479 3.26 6,589 5,461 3.93 

3 Sukajadi  47,364 3.76 12,597 11,603 4.08 

4 Lima Puluh  41,437 4.04 10,257 9,608 4.31 

5 Senapelan  36,548 6.25 5,496 8,167 4.47 

6 Bukit Raya  103,114 2.05 4,676 24,504 4.19 

7 Marpoyan Damai  131,245 2.74 4,413 31,359 4.31 

8 Payung Sekaki  90,665 4.24 2,097 21,207 4.27 

9 Tampan  269,062 5.81 4,499 66,338 4.05 

10 Rumbai  67,523 128.85 524 15,662 4.31 

11 Rumbai Pesisir  72,516 157.33 461 17,093 4.24 

12 Tenayan Raya  158,519 171.27 926 36,742 4.31 

Pekanbaru 1,064,566 632.26 1,684 253,533 4.19 

Source: BPS Pekanbaru City, 2017 

Information : 

Population density category : i) <100 = very less ; ii)  100 - 250 = less ; iii)  250 -500 = medium ; iv)  500 – 750 = not bad ; v)  

750 – 1,000 = populous ; vi)  > 1,000 = very populous 

In the table above also can be seen that District Tenayan Raya has a population density of 926 

inhabitants per Km2 and classified as crowded, which means that in Tenayan Raya District in 

every area 1 Km2 there is a population of 926 people.  

Table 9-14. Population Density and Average Number of Family Members in Study Location as 

of January 2017 

No Village 

Total 

populatio

n 

An area 

(Km2) 

Populatio

n Density 

per Km2 

amount Average 

Number of 

Family 

Members 

RT RW 
Househ

old 

1 Tuah Negeri 4,356 24.42   186 24 7 1,124 3.87 

2 
Industri 

Tenayan 
2,195 19.02   115 9 2 572 3.84 

3 Bencah Lesung 10,377 10.10 1,023 37 8 2,544 4.06 
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No Village 

Total 

populatio

n 

An area 

(Km2) 

Populatio

n Density 

per Km2 

amount Average 

Number of 

Family 

Members 

RT RW 
Househ

old 

Jumlah 16,928 53.54   316 70 17 4,240 3.99 

Source: Tuah Negeri, Industry Tenayan and Bencah Lesung Villages Data, 2017 

Information : 

Population density category : i) <100 = very less ; ii)  100 - 250 = less ; iii)  250 -500 = medium ; iv)  500 – 750 = not bad ; v)  

750 – 1,000 = populous ; vi)  > 1,000 = very populous 

Furthermore, in Table 9.14. It can be seen that the condition of the population in each village 

study location. Tuah Negeri and Industri Tenayan Villages have population density that can be 

classified as less crowded. Particularly in the district of Industri Tenayan, most of the area is 

agricultural land and plantation. In addition there are several industries and government land 

which is the Tenayan Industrial Area (KIT). While the residential area is not very wide and the 

number of households is relatively small. This can be seen from the composition of the number 

of neighborhoods or Rukun Tetangga (RT), association of neighborhoods or Rukun Warga (RW) 

and households is much smaller when compared with the other two villages (as seen at Figure 9-

1). 

For Tuah Negeri Village, although the population is twice that of Industri Tenayan Village but it is 

balanced with wide area, so the population density is still classified as less crowded. In this 

village there are also many plantation land owned by the company and oil and gas land owned 

by PT.Kalila. PT. Kalila is a company  produces  gas that  will supply  for power plants. In addition 

there are land owned by the government for the Pekanbaru City Government office area. 

Bencah Lesung Village has a population density classified as very crowded. Besides because the 

population is much larger, it is also influenced by the smaller area of its territory. Most of the 

area is a residential area and very little farmland or plantation. The concentration of the 

inhabitants of this village is located in several RW whose position is located on the side of the 

main road of Pekanbaru City. 

9.5.4 Labor 

Based on data Pekanbaru City BPS in 2017 the number of people recorded who have entered 

the age of employment criteria is as many as 755,759 people or about 71% of the population. 

While the total workforce is as many as 476,420 people, consisting of 440,873 people working 

and open unemployment as many as 35,547 inhabitants. The number of non-labor force is 

279,339 people. In general, the type of employment that absorb a lot of labor in Pekanbaru City 

is the trade, services, construction and processing industries. While the agricultural sector, 

plantation, animal husbandry, forestry and fishery is only about 2.85% of the working 

population, but for tenayan raya about 24% (based on later figures.) work in these sectors. 

In Table 9.15. it can be seen the status of employment above 15 years in Tenayan Raya District 

in 2016. According to the data, in Tenayan Raya District, there are 38% of working population. 

Meanwhile, the working age population is about 96,911 people or about 61% of the population. 

From these data, estimated in the next three years there is potential new unemployment rate of 

28,284 inhabitants. This of course should be the concern of relevant agencies, local government 

and other interested parties.  
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Table 9-15. Population Number of 15 Years and Over by Status of Employment in Tenayan 

Raya District 2016 

No Job status Amount  

1 Working 36,725 

2 Looking for Work 4,243 

3 In School 24,041 

4 Others 31,902 

  96,911 

Source: BPS Pekanbaru City, 2017 

 

9.5.5 Land Use 

The land use pattern of Pekanbaru City can be divided into two main groups, namely built up 

areas and non-built up areas. Of the total Pekanbaru City, which is 63,226 Ha (= 632.26 Km2), it 

is estimated that about 23.55% is the area that has been built. Based on data from Pekanbaru 

City Government in 2016, the land is mostly dominated by the development of residential area 

(73.29%), industrial area (12.05%) and trading area (4.47%). 

As for the land that has not been built is still very wide to be developed in the future. Land area 

that has not yet built in Pekanbaru City include 24,733.49 Ha of scrub area and 18,372.33 Ha is 

plantation area. This area is mostly located in the northern area of Pekanbaru City, which is in 

Rumbai District, Rumbai Pesisir District, Tenayan Raya District and surrounding areas. From the 

data of Bappeda Pekanbaru it shows that the utilization of land in Tenayan Raya is only 10% or 

only 17,129 Km2. 

The same is true in Rumbai and Rumbai Pesisir. With that condition, City council began to divert 

strategic programs in these three areas because the city center of Pekanbaru is very saturated 

with construction and development. The City council plans a super block program at Meranti 

Pandak Rumbai Pesisir, a new economic center in Tenayan Raya and a tourism center in Rumbai. 

Information on land use in Pekanbaru City  of 2015 can be seen in Table 3.15. following. 

Table 9-16. Land Use of Pekanbaru City Based on 2016 Data 

No  Land Use Types *1991- *2006 *Eksisting 2015 

A. Built up Areas    

1  Housing Area  23,102.00  10,730.70  10,914.44 

2  Trade Area  1,428.00  666.07  666.07 

3  Government Regions  150.00  100.23  100.23 

4  Education Area  370.00  282.30  282.30 

5  Military  796.00  134.93  134.93 

6  Industrial area  3,724.00  1,794.94  1,794.94 

7  Utilities and Public Facilities  1,461.00  619.61  
 

- Airport 
  

276.0 

- Other General Facilities 
   

 Cultural Area  96.00  36.62  
 

8  Others  -  723.07 
 

 Total 34,016.00  15,341.68  14,891.98 

B. Non-built up areas - 
  

1  Protected area  16,768.00  2,487.65  2,605.75 

2  Forest  -  2,622.45 
 

3  Plantation Area  -  18,372.33 
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No  Land Use Types *1991- *2006 *Eksisting 2015 

4  Bush area  -  24,733.49  

5  Graves  60.00  68.92  - 

6  Lake Tours  375.00  183.71  51.01 

7  Others  12,007.00  45,178.04  - 

 (non-built up areas 29,210.00  47,884.32 48,334.02 

 Jumlah A + B  63,226.00  63,226.00  63,226.00 

Source: RKPD Pekanbaru City Year 2016 

Information * : Area is aggregate not overlay 

 

In relation to the above data, the planned development of Industrial Tenayan Area (KIT) and 

Pekanbaru City Government Office Complex (Pemko) is located in   the un-built land area, ie 

plantation and scrub area with total area of 43,105,82 Ha. Through several stages of planning 

process and result of assessment, finally Industri Tenayan and Tuah Negeri Villages were chosen 

as the location that suited to the development needs. 

KIT development plan has been established since the drafting of General Plan of Spatial Planning 

(RUTR) Pekanbaru City 1991 - 2015. And reinforced by the Decree of Mayor of Pekanbaru No. 

650/13-WK / 1999, stipulates that the Area allocated to Industri Tenayan is 1,550 Ha. The 

master plan of KIT was made in 2001. In the early stage  it will be developed as wide as 360 Ha 

and started in 2002 land acquisitionhas been done, reaching about 266 Ha. Meanwhile, there is 

only 2x110 MW steam power plant with 40 ha of land constructed since 2013. In the near 

future, the construction of container terminal and central market with land area of 14 Ha will 

begin. Pekanbaru Municipal Government has handed KIT management to PD Pembangunan, 

now become PT. Sarana Pembangunan Pekanbaru (SPP). Meanwhile, PT. SPP is still awaiting the 

process of transferring land area of 266 Ha from the City Government, the land will be offered 

to the investor with the concept of B2B (Business to Business). 

Referring to the RPJMD and Renstra Pekanbaru City in 2012 - 2017, the planned transfer of 

Pekanbaru Municipal Government Office Complex to Tenayan Raya is one of development 

priorities. In the year 2015 the initial construction on a land area of 111 Hahas begun and is still 

ongoing with the progress of about 60%. The overall plan of this complex covers an area of 300 

Ha and 118 Ha of land has been acquired. This office complex will be connected with the 

development of Pekansikawan metropolitan area (Pekanbaru Siak Kampar Pelalawan) and close 

to Pekanbaru Dumai toll road. 

According to information from the media, many people criticize Pekanbaru Municipal 

Government policy related to office complex land which is not suitable for it because it includes 

part of land allocated for KIT (1550 Ha). Even before the construction was carried out, the land 

was disputed by many parties because it was thought to be in a protected forest area. But the 

Pekanbaru Municipal Government denied the opinion after obtaining legitimacy from the 

province that the development area is not included into the protected forest area. This problem 

occurs because RUTR Pekanbaru City has expired. While the new RUTR approval is still 

hampered in the Province, caused by the process of preparation of Spatial Planning (RTRW) Riau 

Province until now still not complete. 

In terms of land use, there are many conflicts in the field, such as the source's explanation at 

Industri Tenayan Village, Siswanto, a former public figure of RW 02 Secretary. He mentioned 
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that some medium industries in Industri Tenayan Village have violated the rules because they 

are in residential, namely plastic, fiber, pile and bakery industries. Fiber factory had been 

protested by the community because of the burning smoke of fiber pieces remains reaching the 

settlement. 

While the land use by the community, in addition to the settlements most of the land is used for 

agriculture or plantation, especially in the Industri Tenayan Village and Tuah Negeri Village. Here 

is the data of plantation land from the Office of Agriculture and Crops Plantation Pekanbaru 

according to the results of the survey in 2007. 

Table 9-17. Area of Plantation Land by Type of Plant in Pekanbaru City Year 2007 

No District 
*Area Size by Type of Plant (Ha) 

Coconut Palm oil Rubber  Cane 

1 Pekanbaru Kota  0 0 0 0 

2 Sail  0 0 0 0 

3 Sukajadi  0 0 0 0 

4 Lima Puluh  0 0 0 0 

5 Senapelan  0 0 0 0 

6 Bukit Raya  158,45 14,91 0 0,96 

7 
Marpoyan 

Damai  
42,39 10,51 0 0,80 

8 Payung Sekaki  17,50 26,59 0 0 

9 Tampan  26,45 15,01 1,50 17,77 

10 Rumbai  145,49 1.531,60 0 0 

11 Rumbai Pesisir  146,67 5.410,50 30,41 6,91 

12 Tenayan Raya  429,01 2.191,87 39,87 0 

Pekanbaru 965,69 9.200,99 71,78 29,38 

Source: Survey of Agriculture and Estate Crops Office Pekanbaru, 2007 

Description *: Area is aggregate not overlay 

From the above data it can be seen that the largest plantation area is in Rumbai Pesisir, Tenayan 

Raya and RumbaiDistricts, about 90% are in these three areas. The most widely planted 

commodities in these three areas are oil palm. 

Particularly in Tenayan Raya district, besides plantation plants, there are also lots of cultivated 

land for crops and horticulture, namely vegetables and fruits (annual and seasonal). According 

to the same data, there is an area of 118.12 Ha for crops (cassava and corn), 15 Ha for vegetable 

crops and 565.32 for fruit crops. Then there are also 53.92 Ha of land for cows, goats, buffaloes, 

pigs and poultry farms where most of them are cow farms. For fishery there is 3.4 hectares of 

land used for catfish cultivating ponds. 

From the survey results and interviews of source persons in three village study locations, it can 

be seen that oil palm plantations are found in Industri Tenayan Village, RW 02 and Tuah Negeri 

Village, RW 03. Likewise farmland and livestock are found in Industri Tenayan and Tuah Negeri 

Village. While in the Bencah Lesung Village plantation and agricultural land is very little, almost 

most of its settlement. In addition, in  this three villages, a lot of land used for brick industry, on 

average between 200 - 300 m2 spread in residential areas, the majority is in the Tuah Negeri 

Village. Information on plantation, fishery and animal husbandry zoning can be seen in the 

following table: 
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Table 9-18. Land, Fishery and Livestock Zoning in Pekanbaru City in 2007 - 2016 

Zone Commodities Location Large (Ha) 

Zona 

A(10.082.00 

Ha) 

Forest Crops Adjusted to the planned placement of protected 

forests, urban forests, buffer zones & river 

border areas that have been determined by the 

City Service Office in accordance with the Map of 

Land Utilization Pekanbaru 2007 –2016: 

- Urban Forest, buffer zone &River border 

- Protected Forest 

- Forest Crops with Cultivation Rights (PT. Arara 

Abadi) 

 

 

 

 

 

7.649,64 

623,36 

1.809,00 

 

Zona B 

(312,23 Ha) Fishery 

- Rumbai District 

- Tenayan Raya District 

- Rumbai  Pesisir District 

247,63 

50,60 

14,00 

Zona C 

(663,25 Ha) 
Farming 

- Rumbai District 

- Tenayan Raya District 

623,00 

40,25 

Zona D 

(2.402 Ha) 

Annual Fruit Plants 

 

- Rumbai District 

- Rumbai Pesisir District 

- Tenayan Raya District 

- Tampan District 

836,12 

792,80 

665,80 

107,28 

Zona E 

(1.514 Ha) 

Crops - Rumbai District 

- Tenayan Raya District 

1.144 

370,00 

Zona F 

(14.712,67 

Ha) 

Plantation Plants - Rumbai District 

- Rumbai Pesisir District 

- Tenayan Raya District 

- Payung Sekaki District 

3.620,56 

7.729,29 

2.223,82 

1.139,00 

Total   29.686,15 

Source: Pekanbaru City Government, 2016 

 

9.5.6 Regional Economy 

9.5.6.1 Economic Structure 

The economic structure of a region is the composition of the role of each sector according to the 

field of business in the economy. Economic structure is used to determine the extent the role of 

each category in taking a role in economic development of a region, so that the potential of the 

region can be known. 

According to Pekanbaru city statistics in 2017, the economic structure of some people in 

Pekanbaru City in the last five years (2012 - 2016) has shifted from the category of agriculture, 

forestry and fishery to other economic categories that can be seen from the magnitude of the 

roles of each category to the formation GRDP Pekanbaru. The largest contribution in 2016 is still 

generated by the construction category of 29.70%, then the major trading and retail categories; 

car and motorcycle repairs by 29.60% and the manufacturing industry category by 19.93%. While 

the other category roles under 5%. In more detail can be seen in the following table: 

Table 9-19. The Role of Business Field on GRDP Pekanbaru City Year 2012 - 2016 

No Lapangan Usaha 2012 2013 2014 2015* 2016** 

1 

2 

3 

4 

Agriculture, Forestry and Fisheries 

Mining and excavation  

Processing industry  

Electricity and Gas 

1,66 

0,02 

20,60 

0,17 

1,69  

0,02  

20,29  

0,16  

1,57  

0,02  

18,98  

0,16  

1,60  

0,02  

19,97  

0,18  

1,63 

0,02 

19,93 

0,20 
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No Lapangan Usaha 2012 2013 2014 2015* 2016** 

5 

6 

7 

 

8 

9 

10 

11 

12 

13 

14 

 

15 

16 

17 

Water Supply, Waste Management, Waste and Recycling 

Construction 

Large and Retail Trade; Car and Motorcycle Repair 

 

Transportation and Warehousing 

Provision of Accommodation, Food and Beverage 

Information and Communication 

Financial Services and Insurance  

Real Estate 

Company Services  

Administration of Government, Defense and Mandatory 

Social Security 

Education Service 

Health Services and Social Activities  

Other Service 

0,02 

28,80 

28,85 

 

2,38 

1,98 

2,46  

3,63  

2,91  

0,02  

4,22 

 

1,05  

0,42  

0,81  

0,02  

29,58  

28,32  

 

2,47  

2,09  

2,32  

3,70  

2,91  

0,02  

4,08 

 

1,04  

0,44  

0,85  

0,02  

29,98  

30,01 

 

2,43  

2,39  

2,14  

3,61  

2,76  

0,02  

3,46  

 

1,11  

0,45  

0,90  

0,02  

29,60  

29,31  

 

2,52  

2,17  

2,17  

3,55  

2,87  

0,02  

3,29  

 

1,14  

0,49  

1,08  

0,02 

29,70 

29,60 

 

2,54 

2,10 

2,10 

3,56 

2,80 

0,02 

3,07 

 

1,12 

0,48 

1,10 
 Gross Regional Domestic Product 100,00  100,00  100,00  100,00  100,00 

Source: BPS Pekanbaru City, 2017 

Keterangan : 

* Temporary Figures 

**Very Temporary Figures 

The role of economic structure indicator can be seen simply by grouping business field that is, 

primary, secondary and tertiary business field, as can be seen in the following table: 

Table 9-20. Economic Structure of Pekanbaru City Year 2015 - 2016 

No Business Field  Sector 
Persentase 

2015 2016 

A Prime : 

Agriculture, Forestry and Fisheries 

Mining and excavation  

1,62 1,66 

B Secondary : 

Processing industry,Electricity, Gas, Water, and 

Construction 

49,76 49,84 

C Tertiary : 

Trade, Provision of Accommodation, Food and Beverage 

Transportation, Infocom, Finances, Real Estate 

Company Service, Government Administration 

Health Service, Other Service 

48,62 48,50 

  100,00 100,00 

Source: BPS Pekanbaru City, 2017 

Based on these data it can be seen that the role of the secondary sector still dominates with the 

total achievement of contribution in 2016 amounted to 49.84%. This number has increased 

compared to 2015 with a percentage of 49.76%. 

9.5.6.2 Economic Growth 

Economic growth is one of the instruments to evaluate economic development in a region. 

Economic growth is shown by the growth rate of GRDP at constant prices which represents the 

growth of goods and services produced by all sectors in economic activity. 

The economy of Pekanbaru City in 2016 has accelerated compared to the growth in 2015. The 

growth rate of GRDP Pekanbaru in 2016 reached 5.96%. The highest growth was achieved by the 
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category of electricity and gas procurement at 11.87%. Especially for the category of agriculture, 

forestry and fisheries reached 3.94% increased from 2015 with a growth rate of 3.05%. 

All other economic categories of GRDP in 2016 recorded as positive growth, except for the 

category of water supply, waste management, waste and recycling; as well as the category of 

government administration, defense and mandatory social security that experienced negative 

growth.  

9.5.6.3 Regional Revenues Per Capita 

Economic growth not only shows an increase in production output or macro income level, but 

economic growth can also indicate that there has been an increase in society income per capita. 

The GRDP per capita at constant prices (ADHK) is a description and average income received by 

each resident for a year in a region. This GRDP per capita at constant prices is free from 

depreciation and indirect taxes, at least illustrating the real income level to public . 

Community income per capita is an important indicator of the level of welfare of the population. 

The higher level of income per capita community indicates that people's purchasing power per 

capita is higher, which further increases the level of people's welfare. The magnitude of GRDP 

per capita value depends on the size of the GRDP formed and the number of residents in a year. 

GRDP per capita is derived from the divide between GRDP and the mid-year population. 

Based on statistical data of Pekanbaru City 2017, GRDP per capita at constant price (ADHK) 2016 

increased by 5.96%, which reached about Rp. 61,048,603,07 per capita per year or Rp. 

5,087,583.59 per capita per month. 

9.6 Common Description Of Community In Study Area 

Although geographically located in urban areas, but in general the Tenayan Raya District 

community is a rural community, where the majority of people still rely on natural resources for 

their livelihood. Similarly with two village study sites, namely Tuah Negeri and Industri Tenayan 

Villages. The condition is slightly different with the Bencah Lesung Village, where most of the 

people tend to have urban feel. Only in some RW areas in the village of Bencah Lesung they are 

still have rural feel, namely RW 07 and 08 which borders Industri Tenayan Village. 

And from ethnicity point, these three urban villages are already heterogeneous consisting of 

various ethnicities. In general there is no difference between native inhabitants and immigrant, 

the people of this region are already mixed. This is because, this region was built together by the 

migrants either coming from other districts in Riau Province and from outside the province. 

9.6.1 Land Ownership 

As explained earlier that the land in Tenayan Raya district is mostly agricultural land and 

plantation. However, according to information from several source, in three villages of study 

sites the majority of land owners are from outside the region. From the information spreading in 

the community, the land in this region is mostly bought by officials and capitalists. There are two 

people who are well known by name, owning land up to hundreds of hectares in Industri 

Tenayan and Melebung Villages, Edi Suryanto and Meriani. Some other people called 'landlords' 

in Tenayan Raya District are H. Ahmad Bebas and the late. H. Abdulah. 

Meanwhile, the community in these three villages are generally do not have a large land, while 

the land they owned is limited to the yard area. The area of gardens that are still owned by the 
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local people on average  are under 2 Ha and the mostly are in Tuah Negeri Village. One source 

said that only seven people from Tenayan Raya district owned large oil palm plantations (an 

average of 10 Ha) among them are Bencah Lesung villagers, Samsi Nurdin, H. Zulfahmi Hendri 

and Tatang. 

Based on the interviewswith some interviewees it can be known that the pattern of land tenure 

in Tenayan Raya is by hereditary (inheritance) and buying and selling. Previously the 

predecessors of the community here gained the land by way of clearing the forest, this has been 

described in the previous section in the regional chapter. Then passed on to their offspring and 

now most of the land has been sold to other parties. The current society, already a mixture of 

the forerunners who opened the land and the migrants who acquired the land by buying. These 

migrants came from other areas to earn a living in this area and buy land from residents who 

had settled earlier or forerunners, between 1990 and 2000. At that time the buying and selling 

process was generally carried out under the table or informally and only marked with receipts as 

proof of transaction. Recently, the community has been conducting the process of transition of 

land ownership rights to village and district offices. 

The more widespread buying and selling land in this region occurred in the last ten years, 

especially after the widely known it is elated to the development plan of  KIT and office complex 

of City Government. Since the beginning of the plan  of the Tenayan Raya area development was 

heard, the investors have made a purchase of large amounts of community land and used as oil 

palm plantations. Next came the speculators who were buying land in the settlement for 

investment. As in RW 01 Industri Tenayan Village, there are many buildings and shop buildings 

similar to swallow building that is being left empty. This condition triggers the rapid rise in land 

prices. A source mentioned that the current market price of land in Industri Tenayan has been 

300 times more than ten years ago. 

In addition to individual property, in Tenayan Raya District there is also a Cultivation Rights land 

managed by the company that is PT. Bintan. As in the Tuah Negeri Village, namely, oil palm 

plantations of PT. Sawit Unggul and PT. Budi Tani and oil and gas land of PT. Kalila. For land 

owned by Pekanbaru City Council is in Industri Tenayan and Tuah Negeri Villages. While the SPP 

Tenayan land is purchased by PLN from Pekanbaru City Government and located in KIT area. 

During the process of KIT or Pekanbaru Municipal Government office complex many problems 

related to land occured. Some of the problems that arose were overlapping land tenure, illegal 

fees by land brokers, land grabs and claims on Municipal Land. The problem occurs because the 

existing lands are generally not registered in BPN. Quoting information from the Head of BPN 

Riau Province in one media, land in the province of Riau only about 40% registered in BPN. Thus, 

if checking the BPN, many land that seems not owned because there is no parcel number. 

The uncertainty associated with the land ownership status was eventually exploited by certain 

elements to manipulate documents, such as land history certificates and other documents. On 

the basis of such documents a plot of land may be traded until a Certificate of Property (SHM) 

appears on behalf of the land buyer. When in fact the physical field of land is already in control 

of a person. Cases like this happen in Industri Tenayan Village, so it often becomes a dispute. 

Usually occurs if the purchase of land through a broker or 'brokers' land. Another common case 

is the problem of land boundaries. Much of the land is not clear the boundaries because it is 

only based on estimates or narrative of the elderly. 
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In terms of proof of land ownership most of the community  in Tenayan Raya District has not 

been certified, and ownership usually in the form of Explanatory  Note from the Village Head. 

9.6.2 Public Economic 

9.6.2.1 Employment 

Employment becomes a separate discussion in the economy of society because in fact, the 

condition of this region began to develop in the direction of urban areas that change people's 

way of thinking about the work. The ongoing development in the Tenayan Raya district, 

especially in Tuah Negeri and Tenayan Village, opens new opportunities in terms of business 

fields or employment. So that will affect the livelihood of local communities and their economic 

life. 

Based on data from Pekanbaru City BPS 2017,  it shows  that most employment type in Tenayan 

RayaDistrict is trade, other sectors and processing industries. The type of employment and the 

number of workers, especially in Tenayan Raya District can be seen in the following table: 

 

Table 9-21. Number of Population 15 Years and Over Who Worked by Employment in Tenayan 

Raya District Year 2016 

No Employment types Number 

1 Agriculture Food Crops 2,133 

2 Plantation 1,653 

3 Fishery 1,632 

4 Livestock 1,424 

5 Other agriculture 1,495 

6 Processing Industry 5,836 

7 Trade 8,247 

8 Service 3,788 

9 Transportation 1,750 

10 Other 7,482 

Source: Pekanbaru City BPS, 2017 

The data is in line with the overall macroeconomic data of Pekanbaru City, where the largest 

sector of GRDP are construction, processing and retail and big trading sectors. However, if you 

look at other sector composition in Tenayan Raya District, the aggregate primary labor 

absorption rate (agriculture, forestry, livestock and fisheries) is 14,640 persons or about 40% of 

the total number of people employed, ie 36,725 people Table 9-22. Thus the livelihood of the 

majority people in the region is still dependent on the primary sector. 

However, employment in the primary sector is highly dependent on the existence of the 

cultivated land. As is well known, the majority communities in the three village study sites do 

not have large land. So with the increasing population and rapid development in this region, 

pushing them to find employment in other sectors. 

According to the preliminary data in the three villages study locations, the number of 

unemployed in Tuah Negeri Village is 478 people (11%), Industri Tenayan Village is 300 people 

(14%) and Bencah Lesung village is 1,500 people (15%) . And according to the same data it also 

showed that in the Bencah Lesung Village the majority people who work are as traders, civil 

servants, private employees and casual laborers. While in Tuah Negeri Village and Industri 

Tenayan Village the majority of people who work are as farmers, casual and industrylaborers. 
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Looking at the data,  Bencah Lesung Village has the highest percentage in terms of unemployed 

population. Based on information from the source in Bencah Lesung Village, Mr. Yuswadi (Head 

of Community Empowerment Institution (LPM), mentioned that the main problem in this village 

is labor. The existence of Tenayan power plant that was expected to be an opportunity for the 

local community  to get a job in fact  can not be realized do to  many illegal charges practices by 

certain opportunistic person, whether for recruitment of labor, outsourcing or subcontractor. 

The informant is also working as Public Relation in SPP contractor company, namely PT. Hypec, 

but can not do much. In the meantime he helps citizens by hiring local citizens as day laborers in 

the project. According to him, "If you are just looking for food here, it is not difficult as long as 

you have a will". In addition, mass organizations such as Laskar Melayu Bersatu (LMB) and 

Laskar Hulu Balang Melayu (LHBM) also received allotment for workers in SPP and other 

companies, usually as security personnel. 

The District office was also complained about the Tenayan power plant recruitment procedure 

which considered to be non-transparent. The recruitment process was announced online but 

still there are elements of Coruption, Colusion, and Nepotism, so the local community, especially 

in Industri Tenayan and Bencah Lesung  villages did not get a chance. Even according to Mr. 

Hamsir (Malay community leaders), in SPP there are many illegal foreign workers. Their 

presence has been reported to the authorities and netted about 90illegal foreigners from China 

in the power plant. The most irritating thing is that the foreign worker is imported from outside 

for "non-skill" jobs that are actually capable of being undertaken by the local community. 

Similarly, the information from interviewees in Industri Tenayan Village, Mr. Kalayo Hasibuan 

(Chairman of RW 02) and Siswanto (former public figure of RW Secretary). Local people find it 

difficult to work in the power plant because of the "surrogate" system and they do not expect 

much with the current steam power plant. So he hopes, the  future CCGT-PP project can involve 

local community. 

Interviewees also said that the existence of oil palm plantations and industries such as plastic, 

fiber and piling industries in Industri Tenayan Village are not absorbing much local workforce. 

The local here do not have a large garden, the plantation the owners are from outside the area 

and the workers are also imported from other regions, they live within the plantation. The locals 

are usually just doing odd jobs, generally daily laborers as carpenter, carpenter assistant or 

garden keepers. the existing industries are generally still small or medium scale, such as plastic 

factory that is not producing but doing packaging and printing only. As for fiber plant, many local 

people are not strong to work there because of the chemicals impact. 

As an effort to overcome the problem of labor, in Bencah Lesung Village there has  several 

community empowerment programs  been held such as catfish, tilapia and gurame farming 

through SPP CSR and government programs. In the field of animal husbandry there were also 

cows from government program. These programs are primarily directed at young people to 

become independent and not dependingto  outside work. But this effort is not optimal, it still 

needs support of coaching and capital. 

One of the many home industries that absorb labor is the brick industry. This industry is widely 

found in the Tuah Negeri Village. According to the Secretary of Tuah Negeri Village, Mr. Yupi, 

almost 40% of the people work in the field of brick production. One bedeng (brick production 

site) usually has 4 to 5 workers. 
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9.6.2.2 Economic Sub-Sector 

Several sub sectors of the community economy in three village study locations can be identified 

as follows: 

a. Oil Palm Plantation 

Oil palm plantations are almost certainly owned by individuals or companies that have 

large capital. Some companies that own land are PT. Sawit Unggul and PT. Budi Tani in 

Tuah Negeri Village . While in the area of Industri Tenayan Village they are mostly owned 

by individuals but in large numbers such as Edi Suryanto and Meriani who are residents of 

Ethnic Chinese. Furthermore, Mr. Kaleyo Hasibuan, chairman of RW 02 Industri Tenayan 

Village said: 

"The people here do not have oil palm plantation, those who has an oil palm 

plantation is an outsider. They worked odd jobs, some became carpenters, 

helper, and also the gardener. The plantation keepersare also mostly imported by 

the land owner. They are seasonal residents here. They mostly live in oil palm 

plantations and do not mix with the community ".  

Plantations in a large enough land certainly requires a lot of manpower. Most of the palm 

plantation managers are imported from other regions. Like the land owned by Edi Suryanto, 

managed by several people from the Ethnic Batak as his farm laborers. They live in plantations 

far from settlements. They work from cultivating, nurturing, to harvesting. They also serve as 

security guards, as these vast plantation areas need custody to avoid theft, especially when 

harvest time arrives. 

There are also some the Industri Tenayanresidents who have palm oil on a small scale, like Mrs. 

Ismarni's family with a land area of approximately 2 Ha. Usually the crop is sold to the 

middleman or toke (Ethnic Chinese business man) with the current price of Rp. 1,400 sd Rp. 

1,500 per kg. In general, the income earned from oil palm per hectare is between Rp. 1,000,000 

to Rp. 1.500.000, -. Per two weeks of harvest. Community palm oil plantations in this region are 

tend to not using intensive patterns as in other areas. Thus, in terms of income it is smaller than 

the community palm oil in other areas. Some residents still have large enough oil palm 

plantation on average 10 Ha, as mentioned in previous discussion, Bencah Lesung Village 

residents namely, Samsi Nurdin, H. Zulfahmi Hendri and Tatang. 

According to Mr. Hanafi, for oil palm plantation business, it requires a large capital. In addition 

to maintenance costs such as fertilizers, medicines and others, labor costs are also quite 

expensive. Especially if the location of the garden is far from the road, furthermoreduring the 

harvest time, transportation fee from plantations to the main road is increase. People in Industri 

Tenayan Village generally do not have the capital, so rarely they have oil palm plantation 

business, except as a laborer only 

Oil palm plantations also bring results to the community as 'berondol', ie people who pick up the 

rest of the harvest that has not been calculated by the owner of the garden. Usually from these 

berondol the results on average per person can get 20-30 kg and mostly done by harvest 

laborers. The palm seed is also enjoyed by the community in Tenayan Raya Village from the land 

owned by Pemko where many of the Municipal Government land is oil palm plantation and not 
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being managed. Although it is categorizedas 'theft', many people are desperate to harvest the 

palm seed from the land. They assume that the land is a sleeping land that has not been utilized 

by the City, so anyone can take the results. About the number of cases of theft is already known 

by the City Government, but so far no action whatsoever to prevent it. Pekanbaru City 

Government currently only assigns local village apparatus and RW Chairman to conduct 

supervision on these lands. 

a. Rubber Plantation 

Historically, in Tenayan Raya prior to becoming a palm oil plantation, the land here wasused as 

rubber plantation. The cultivators first opened the land in addition to planting crops palawija 

also planted rubber trees. 

Although the current condition of rubber prices are falling and cheap, but there are still people 

who are still rubber gardening. Compared to oil palm plantations there are still more rubber 

owned by the community, especially in Tuah Negeri Village. Besides, since it has been planted 

with rubber, also because in terms of the cost of care and labor,it does not require large capital 

such as oil palm plantations. 

Besides, rubber products can be tapped every day and the results of the leads can be stored for 

long periods of time. To sell it there are already collector who come to the garden. The difficulty 

for rubber plantation owners is during the rainy season, where the quality of rubber sap 

produced is low and the price is very cheap. 

Rubber selling price is currently difficult to predict ranged from Rp. 4,000 up to Rp. 8,000 per kg. 

Per hectare of rubber gardens is usually planted around 130 trees, and can produce about 150 

kg of rubber latex per hectare. 

b. Brick Molding 

Brick molding is a work that is characteristic of this region ever since it was in Sail Village. 

Residents call the business as "bedeng", which is a business of molding bricks using simple 

technology. The soil characteristics in this region is suitable to be made of brick material, which 

is clay soil. 

The process of brick molding is made by several stages, the first stage is the stage of mixing 

materials between clay and adhesive substances. Further incorporated into the pulverized 

machine to produce the main raw material of brick. The next stage is the raw materials molding, 

after which  it is cut with a cutting machine to get the same shape. The shaped bricks are stored 

in the storage warehouse until dry. The last stage, after the amount is fulfilled (usually reaches 

40 thousand bricks), all the bricks are inserted into a large burning stove. With wood materials, 

the bricks are burned for about a day until the fire goes out. And the bricks are ready for sale. 

This brick business is run with simple technology and still managed traditionally. In its 

production activities  it is far from the health and safety standards for its workers. Workers in 

these businesses generally do not wear masks or other safety tools. Though they work with high 

temperatures and exposed to burning smoke and dust from bricks. Until now there has been no 

effort from relevant agencies to conduct efforts related to safety and health work. 
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Brick-making entrepreneurs do not have to bother to market their bricks. The buyers generally 

come directly to the "beds" to buy bricks. If the buyer does not have the means of 

transportation, the brick entrepreneur will deliver it at a different price, the additional price 

depends on the distance. Brick production capacity is estimated by each entrepreneur, if 

demand is high, then production is increased, and vice versa, if demand decreases then 

production is reduced. 

About this Mr. Mus Mulyadi, Chairman of Community Empowerment Institute (LPM of Tuah 

Negeri Village, which is also a brick-making businessman said: 

"The average business is managed by the family, has yet being  managed by 

professionals. On average it has 5 workers (each bedeng). Turnover is calculated 

on a burning basis, three weeks to 4 weeks,  it can be 40 thousand bricks. Price is  

Rp 270 per brick, profit Rp 70 per brick. Prices go up and down, the owner's net 

profit is Rp 20 per brick. There is also a land lease system, will have to share 

percentage with landowners. Not much, maybe only 5 percent rented out ".  

The largest cost of production in brick molding is the worker's wage. Therefore, entrepreneurs 

need cheap labor and most come from outside the region. Currently, the Nias ethnic group is 

often the mainstay to work as laborers in the bedeng. A high work ethic causes many employers 

to employ them on a daily wage system. Men, women, and even children work to produce 

bricks. Currently there are already a few bedeng entrepreneurs who come from Nias ethnic. One 

of them is Arisman Lase, who now also serves as RT in RW 04, Tuah Negeri Village. Regarding the 

brick-making worker from Nias, he said, "Some are coming and some are going back home, but 

more are coming". 

Economically, the brick-making businessmen from Nias are also considered to drop the market 

price. With faster production capability, because supported by a high work ethic, they are able 

to produce more bricks. Then, to get more profit, they usually lower the price of bricks to attract 

more buyers. Even so, there has been no effort from entrepreneurs to form a mutual agreement 

in determining the market price of bricks. 

c. Farming 

In the area of Industri Tenayan and Tuah Negeri Villages there are also some citizens who are 

trying in the field of cows and chickens farming. Especially for cow, farms are provided by 

Pekanbaru municipal government for farmer groups. As for the broilers, it is an initiative from 

citizens seeing the community needs. In addition, in Industri Tenayan Village there are also 

several large buildings intended for swallow nest. The building was erected in the midst of palm 

plantations owned by Ethnic Chinese entrepreneur. 

The pig farms field is a business that has been long occupied by some residents in the Bencah 

Lesung village. This field is occupied by a group of Ethnic Batak. This community is concentrated 

in two RWs, in addition there are also residents in the region who try to produce Batak typical 

liquor; namely tuak. According to Mr Hamsir, community leaders in the Bencah Lesung Village, 

their existence has been long enough and the society is not disturbed by the economic activity. 

He said "people are not bothered with pig farms, because their location is outside the village. 

And most of those in the region are one community of Batak people ".  
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d. Freshwater Fishery 

According to some interviewees, before until about 1990 these rivers became the main source 

of livelihoods for people on the banks of the river, where at that time the fish is still abundant 

and large. However, after the increasing number of settlements, industry and plantation, the 

existence of fish in these rivers is decreasing. According to them, this may be caused by 

pollution of household waste, industry and plantation. So now, the majority of people on the 

banks of the river is no longer depend on the source of income from the catching the fish. 

The existence of a growing fishery business today is the cultivation pond. Where fishery 

commodity that become superior is catfish. As found in RW 01 Tuah Negeri Village. Catfish 

cultivation activities is spearheaded by the chairman of RW 01, Mr. Masniari. The catfish ponds 

are made in the former excavation for brick material. He was encouraged to develop a 

cultivation business of catfish, because in Tuah Negeri a lot of ex-plot of brick material is left 

alone. Originally he is also a brick entrepreneur, but based on his experience for 10 years, 

working in the field is quite draining and also bad for health, especially when the combustion 

process is quite disturbing  when breathing. He said, "Some are getting interested and want to 

learn the business of catfish ponds. But people mostly give up because they always complain 

about capital problems ". Nevertheless, Pak Masniari is not discouraged, it is very important for 

him to seek economic alternatives to replace people's dependence on bricks. 

In addition, he saw the potential of catfish, especially in Pekanbaru quite good, in addition, it is 

easy  to maintenance and  the price is relatively stable. Catfish can be harvested every three 

months, with the selling price in the range of Rp 14.000 sd. Rp 16.000 per kg. Mr. Masiniari has 

three pools, each harvesting the pond produces at least 500 kg. To sell it is quite easy, if it is 

ready to harvest buyers can be contacted to come to the location. 

Catfish farming business is also done in Bencah Lesung Village as a form of cooperation with 

people who joined in Joint Business Group Pekanbaru with Tenayan power plant management 

through CSR Program. The community gets help to build ponds and catfish seeds. Pond making 

is done from August to September 2017 on land owned by citizens and as many as 10,000 

seedlings of catfish stocked on that occasion. Catfish cultivation is expected to push forward  

citizens economy and in the future it can be an icon for the Village Bencah Lesung. Government 

of Pekanbaru City in 2016 also once gave the support of 10,000 catfish seeds to the group of 

catfish farmers in Tenayan Raya District. 

e. Crops and Horticulture 

Previously, the territory of Tenayan Raya was known as a producer of cassava, but now only a 

few survive. It is understood because these commodities do not have a high selling value; beside 

it is now very little land that can still be processed. Mrs. Novri, Section Head of Development 

and Empowerment of Tenayan Raya District said, "Tenayan area has been known as a producer 

of cassava, but the community has not been able to process it to increase added value". 

Many farming businesses were done by the community in Industri Tenayan Village, there are 

several farmer groups that grow crops and horticulture. The farmers' groups open agricultural 

land on the land owned by the Municipal Government. According to informant, Mr. Hanafi, 

since 2009 the City Government gave permission to the community in Industri Tenayan Village 
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to manage the land belonging to the City Government ror those who are incorporated in the 

farmer group. 

While municipal land has not been utilized, they are allowed to manage the land on condition 

not to be planted with hard plants or plantation plants. Each farmer group gets about 1 ha of 

land and until now there are still many people who grow corn or vegetables, especially in the 

area of RW 02 Industri Tenayan Village. Later in this area there are also some people who plant 

pineapple fruit, but on a very small scale. 

Mr. Masniari in Tuah Negeri Village, besides pioneering catfish culture, he also pioneered the 

cultivation of bean sprout in his environment. But the effort is constrained because of seed 

problem, where since the case of illegal soybean imports in Pekanbaru resulting in bean sprout 

seeds from soybean is difficult to obtain. He thinks that good beansprout seeds are from black 

soybean while if the seeds from green beans the result is not good because it is easy to rot. 

Economically, this business is quite profitable because its market share is quite large and can be 

run with relatively small capital and minimal land use. But this business is constrained by seed 

problems and there is no coaching and assistance from local  government. As a community 

leader, he also actively encourages residents, especially mothers to use home yard by planting 

vegetables, so for the needs of spices or vegetables  they do not have to always buy. 

f. Home Industry and Medium Industry 

As part of the city of Pekanbaru, Tenayan Raya area is very strategic to become the location of 

household industries that supply the basic needs of the residents. In the village of Bencah 

Lesung there is a group of people who produce crackers and tofu at RW 05. In addition, there is 

also a household scale bakery in RW 02 Industri Tenayan. Then in the Tuah Negeri area that 

produces raw materials of cassava, there is also home industry of tapai and cassava chips. 

In this region also began to establish medium-scale industries, such as plastic molding, fiber 

makers, and also pile maker for construction needs. These three industries are located in RW 02 

Tenayan Indusrtri Village. According to Chairman of RW 02, Kaleyo Hasibuan, the industry is only 

medium scale and does not absorb much local workforce. Then, for the more opportunities the 

industry goes in he says: 

"If a large industry is unlikely to be licensed in a residential area. Industry 

around here is only medium or medium scale. If the big industry is located far 

from the settlement ". 

g. Small and Medium Trade 

The growing area of Tenayan Raya, also encourage local people to open trading business 

although still in small scale. Generally in aform of a small shop that sells groceries or vegetables. 

Usually the shop merges with the house yard and becomes an additional income of the family. 

They shop for merchandise at Tangor Market located in Kulim area. 

Somewhat different from the Village of Bencah Lesung where trading has become the main job. 

This is because the position of Bencah Lesung is on the side of the main road of the city, namely 

Hang Tuah street. There are many shophouses with various kinds of trading businesses, such as 
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restaurants, grocery stores, electronics stores and hand phones. Generally those who trade 

there are from ethnic Chinese or Minang. 

9.6.3 Socio-culture Background 

9.6.3.1 Religion and Ethnic Diversity 

In community in Tenayan Raya District, there are five major ethnic groups, namely Malay, 

Minang, Jawa, Batak, and Nias. The ethnic Malay in this area also consists of various tribes, as 

describeby Mr. Hamsir who is one of the Malay figures in Tenayan Raya District. According to his 

statement, Malay in Pekanbaru has four major tribes: (1) Malay Mainland and the archipelago, 

its leader s title is Datuk Sati; (2) Melili g,its leader s title  is Datuk Kojan Sati; (3) Domo its 

leader s title Datuk Kayo; and (4) Dayun the title its leader is Datuk Malim Pito. In addition to the 

four tribes there are also called Pebatinan, such as Pebatinan Gasib and Pebatinan Tenayan. 

At the beginning of its development, most have their own settlement pockets. This is closely 

related to their livelihoods. Like the Batak community, concentrated in two RWs in Becah Lesung 

District, the Nias community is concentrated in RW 04 Tuah Negeri, and the Minang community 

in RW 03 Tuah Negeri Village. But now the pattern is getting blurred, as more and more 

migrants come and settle blending in the heterogeneous settlements. There are even some 

developers who build simple housing complexes, to respond to the high needs of homes for 

workers in Pekanbaru City.  

Compared to other ethnic groups, the most unique are Nias people. They live in groups and are 

concentrated in one area. Originally they came as refugees when the tsunami struck the island 

in 2004. Pekanbaru Municipal Government at that time accepted them as refugees in Tenayan 

Raya by providing tents and other basic necessities. As time goes by, many of them worked in 

brick molding. Many brick entrepreneurs are willing to hire them because they have a high work 

ethic and after so long they settled in this region. Until now the wave of migrants from Nias 

continues to arrive. They are willing to be placed in various fields of work, especially those that 

rely on physical abilities. This is understood because their educational background is very low, in 

addition their Malay language skills are also very limited so they tend to be difficult to socialize 

with other citizens. 

In addition to the five ethnic groups, there are ethnic Chinese. They are generally large investors 

who have lots of land, especially in the Tuah Negeri Village and Industri Tenayan. They do not 

live in the area, but have many businesses such as oil palm, shops and also swallow houses. 

Economically, Chinese's ethnic group is currently at the highest level due to considerable land 

ownership. While in the village of Bencah Lesung also many ethnic Chinese, but somewhat 

different character, because they generally have long lived in this region and have a business 

trade. 

Economics is instrumental in shaping the social structure. This is evident from the 'landlady' 

pattern or 'follow the boss'pattern. They work and live on the job site, which is usually very far 

from the main settlement. Very many imigrants from various tribes work with businessmen in 

the field of palm oil and brick making. Nias and Minang ethnicity work in the field of molding 

bricks, while for ethnic Batak many work in the field of oil palm plantations.  
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For ethnic Malay there are differences in character between the  Bencah Lesung and Industri 

Tenayan Village. Ethnic Malays in Bencah Lesung many work as workers, be it civil servants or 

private. While in Industri Tenayan generally as a farmer or laborer. 

The ethnic diversity that exists also affects religious diversity in society. In general, the majority 

of the people are Moslem, mainly ethnic Malays, Minang and Java. The Moslem community is 

generally still strong in holding the rules of religion in their life. As for the ethnic Batak, Nias and 

Chinese they are Christian Protestant or Catholic. Chinese ethnic is also Buddhist. 

During this time there is never friction happened between religious group, society in this region 

is very open and keep harmony among religious people. One example of the case was the 

establishment of Nias church in Tuah Negeri village. The community had denied the existence of 

the church because it did not have permission, but after a dialogue facilitated by Forum 

Kerukunan Umat Beragama (FCUB) finally the community can accept it. Until now the church is 

still there and there is no problem with other communities even though they do not have official 

permission from Pemko. 

Then in terms of celebration events, such as weddings or other. If there are events that hold 

from ethnic Batak Christian, they also serve a 'halal' dish where the cook is a Muslim who 

helped. Vice versa, if there are events from Muslim citizens also invite other religion citizens. 

Religious activities, especially for Islam in the three study villages, generally held in every RT 

there are majlis taklim and routinely every week held 'wirid yasin'. Then there is one  also held 

every month in the mosque by inviting the lecturer. 

9.6.3.2 Culture And Community Tradition 

Although the community in the three study sites is very heterogeneous, but in general, Malay 

traditions and culture are still strong enough in the community, especially in Bencah Lesung and 

Tenayan Village. This is because in these two villages there are still many families of 'nephew 

children (anak kemenakan)' from Malay figures who are highly respected by the public, such as 

Mr. Ha sir, Haji “ii  a d Mr Ha afi. The ter  ephe  hildre  is a large fa il  that comes 

from a descendant of ancestors. For important matters, people are still asking for advice and 

asking customary leaders to lead community consultations. 

If tracing from its origin then there are two groups of dominant influences in this region, which 

is coming from Pangkalan Baru of Kampar District and native Tenayan. One of the Kampar Malay 

group figures is Mr. Hamsir, and the Tenayan Malay group who are descendants of the Siak 

Kingdom, are Haji Siin and Pak Hanafi who became their custom figures. 

According to Mr Hamsir, the ethnic Malay in Pekanbaru consists of various tribes, where there 

are four major tribes: (1) Malay land and islands; (2) Meliling; (3) Domo (Domo Tribe from 

Kampar where the birth place of Mr. Hanafi); and (4) Dayun. These four major tribes are led by a 

leader called Datuk and each has a title as has been described in ethnic discussions. 

In addition to the four tribes there are also called Pebatinan, such as Pebatinan Senapelan, 

Pebatinan Gasib and Pebatinan Tenayan. Pebatinan is actually a village-level area inhabited by 

indigenous people in the area and belongs to the territory of Siak Kingdom. Each pebatinan is 

given custom land  arranged by King Siak, and is led by a Tribal Leader called Batin. 
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There is no fundamental difference in terms of the traditions and cultures of these two groups, 

which are generally the ethnic Malay is very close to Islamic values. Mr. Hamsir is one of the 

figures who are interested in preserving Malay traditions and culture. Where in the last three 

years, he along with other figures in Pekanbaru are active in the association of Riau Unity Family 

Association, whose main purpose is to strengthen the relationship between the Malay people of 

Riau and preserve the Malay cultural customs. According to him, Malay tribes must know each 

other, because there is a tradition from the ancestors that prohibits marriage in one tribe, if it is 

violated then the married couple will be expelled from the village and exiled for five years. 

Some traditions of art that still exist in the community is a tradition of kompang which is a kind 

of rebana musical instrument played by a group of youth to accompany the bride or welcome 

guests, then martial arts, return pantun and dance offerings. Then there is the tradition of 

peta g ega g  a d 'peta g ali a ', hi h is the traditio  of lea -up to welcome the coming 

of Ramadan. 

Traditions related to social community generally have begun to wear off. As for those that still 

sur i e is the traditio  of goto g ro o g utual oorperatio  he  there are reside ts ho 
hold weddings and circumcision or when there is grief. 

Other ethnicities namely Batak, Nias, Minang and Java also are still using some cultures and 

traditions from their place of origin. As in the wedding ceremony, they are still using the culture 

and traditions of their respective place of origin. For tradition art like wayang kulit (puppet 

show) is still often played at certain events by Javanese ethnic. Tradition of tuak (traditional 

alcohol beverage) drinking is also still do e  eth i  Batak people ut o l  i  their illage s 
environment. But in general their social life they have been influenced by Malay culture and 

tradition. 

Especially for ethnic Nias, they are more exclusive and have yet fully blended. In daily life, they 

still fully use the culture and traditions of Nias. They also generally do not master Malay 

language and Indonesian, so they are difficult to mingle. 

Mr. Aris Lase, a Nias figure in Tuah Negeri village, explained some customs and traditions of 

Nias: 

"In weddings pig is often cut.  For the customs of the actual marriage, there must be 50 

pigs but here 1-2 pigs only. Marriage is done by buying and all costs are borne by men, 

at least 50 million. Money is given to the female family; all her family and relatives 

receive it. The money is called 'customary flow'. For that, many people borrow from 

moneylenders. Generally here, they are entangled money lenders. Because wedding is 

difficult, then Nias people seldom divorced. Happy or hard are to bear together. 

Traditional art that is tari serentak (simultaneous dance) and maena played during 

wedding party ". 

9.6.3.3 Influential Figures and Organization 

With a fairly heterogeneous ethnic background, formal leaders at RT and RW levels have also 

represented the diversity. In general, the head of RT and RW is an influential figure in the 

neighborhood. In addition to administering administrative domains, the heads of RT and RW 

also deal with various social issues. Before the problem is widespread, RT and RW must resolve 
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it first. Therefore, the head of RT and RW is a respected figure of the community. Especially in 

ethnic homogeneous homes, usually RT and RW heads are those who are also considered to 

have advantages in the custom, education and economic sides, so they are also role models in 

the community. 

Some people are also incorporated in organizations that have ethnic backgrounds. The Nias 

community groups, for example, have two organizations set up to gather them, namely Family 

Association of Overseas Nias (IKNR-Ikatan Keluarga Nias Rantau) and The Overseas Family 

Association of South Nias (IKRANIS-Ikatan Kelurarga Rantau Asal Nias Selatan). As for the Java 

community there is Family Association of Java Riau (IKJR-Ikatan Keluarga Jawa Riau). Then for 

the Batak community usually have ties through the church network and lapo (food stalls that 

provide typical  food of batak/karo). This organization is merely a glue between people of the 

same ethnic background. 

But especially for the Nias community, this organization is very important to solve their 

problems. This is understood because most of them have low educational background, and 

leaders of these organizations usually have a higher education background. Mr Hamsir, one of 

the Malay community leaders in Bencah Lesung, said that: 

"At that time there had been a dispute between Batak and Nias people related 

to land boundaries, had been tried to solved by RT and RW  but  they could not. 

Having brought in one of their chairmen who also became a new lawyer the 

matter was over. The lawyer is Mr. Sofitiduhu who is the chairman of IKRN ".  

Malayu ethnic groups also have several organizations. One of the official customary institutions 

in Riau Province is Malay Customary Institution (LAM-Lembaga Adat Melayu), this 

organizationgathers figures to discuss various customary issues. LAM has a structure at the 

district level up to the province. One of LAM's figures for Pekanbaru City is Mr. Hamsir, before 

he was chairman of Institute of Community Empowerment (LPM-Lembaga Pemberdayaan 

Masyarakat) in Sail village and lived in Bencah Lesung village. He has a deep understanding of 

Malay customs, as well as building closeness with many figures at the community, government, 

and private levels. 

In addition, people from ethnic Malays also have a youth organization called United Malay 

Toops (LMB-Laskar Melayu Bersatu) and Malay Commander Troops (LHBM-Laskar Hulu Balang 

Melayu). LHBM Chairman Tenayan Raya currently also serves as chairman of LPM District 

Bencah Lesung, Yuswadi. 

According Yuswadi LHBM established goal is, "The activities are depending 

on the board, this is aplace for friendship, from various backgrounds, the 

administrator job is to found job. The administrators are 86 people, 

thevillage branch have not yet been formed ". 

The main function of these troops is to find work for their members. This is understood because 

the local community, with ethnic Malay background, especially the youths now many 

marginalized economically. They recognize one of the reasons for the establishment of this 

organization because of social jealousy with the organization Pemuda Pancasila (PP) that so 

dominate in Riau Province. Yuswadi stressed that his organization is not a thuggish organization, 

he still stressed his members to work not just asking for money. As in the irrigation drainage 
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project in SPP, the workers were from LHBM members. He also always coordinate with the 

public figures that exist so that not only concerned with their own organization alone. 

The following table shows a brief profile of the community leaders who became the resource 

persons: 

Table 9-22. Brief Profile  of Community Leaders at Three Village Location Study 

No Name Domicile of Village/ District Brief Profile 

1 Mrs. Novri Tenayan RayaDistrict She is an officer of Tenayan Raya District and serves as 

Head of Community Development and Empowerment. 

She was one of those present at the CCGT-PP Project 

Public Consultation held at Bencah Lesung Village. She 

is familiar with Mr. Hamsir, a community leader in 

Bencah Lesung Village. 

2 Mr. Yupi Tuah Negeri Village He is the Secretary of Lurah Tuah Negeri, a graduate of 

IPDN in 2011. Newly served in Tuah Negeri Village after 

expansion, previously served as a staff in Tenayan Raya 

District for two years.  

3 Mr. Mus Mulyadi Tuah Negeri Village He is the Chairman of the Institute for Community 

Empowerment (LPM) Tuah Negeri Village. It also has a 

'side' business (brick molding). 

4 Mr. Ahmad Yani Tuah Negeri Village He is the Chairman of RW 03 Tuah Negeri Village. He 

handles many land disputes among his fellow citizens. 

In his territory there are oil palm plantation and oil and 

gas  land of PT. Kalila. In addition, the area is included 

in the construction area Pekanbaru City Government 

Office Complex. 

5 Mr. Masniari Tuah Negeri Village He is the Chairman of RW 01 Tuah Negeri Village, 

originally from Central Java. His family was one of the 

pioneer who opened a village in RW 01 in 1982. He is a 

prominent community leader in the development of 

community business for the cultivation of catfish and 

vegetable crops. 

6 Mr. Arisman Lase Tuah Negeri Village He is a Nias figure, and is the Head of the RT in the 

neighborhood of Nias residing in RW 04 Tuah Negeri 

Village. He had settled in Tuah Negeri before the 

tsunami disaster. Active in the Nias community, 

IKRANIS and IKNR. 

7 IMrs. Efni Ningsih Tuah Negeri Village She is the Chairman of the Women Assembly Taklim at 

the Nurul Hidayah Mosque of Tuah Village Village. She 

comes from Minang and her uncle is a Buya in 

Payakumbuh. She is active in the FAMILY WELFARE 

DEVELOPMENT (PKK) as a religious section. 

8 Mr. Yuswadi Bencah Lesung Village He is the Chairman of LPM Bencah Lesung Village. In 

addition, he also works as PR at PT. Hypec contractor 

at Tenayan Power Plant and LHBM Chair in Tenayan 

Raya. He knew a lot of figures from other mass 

organization. 

9  Mr. Hamsir Bencah Lesung Village He is a prominent Malay community figure in Tenayan 

Raya and one of the elder. He came from Pangkalan 

Baru, Kampar and since 1970 settled in Tenayan Raya. 

Ever been Chairman of LPM while still Sail Village. 

Known enough by the people in Tenayan Raya and 

close to the district officials. Active in Malay art and 
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No Name Domicile of Village/ District Brief Profile 

culture activities. Know a lot about the history of the 

territory and condition of the Tenayan Raya 

community. 

10 Mr. Amir Bencah Lesung Village He is a resident of Bencah Lesung and the native of 

Tenayan, the younger brother of Mr. Hanafi a 

Pebatinan Tenayan figure. Active in LHBM pplanization 

and Tenayan Kebatinan Association. Including one who 

became a mass activator who occupy city government 

land in Tenayan Industry. He and his brother and Ujang 

Linun are fighting for custom land claim of  Batin 

Tenayan and establishing indigenous village of Melayu 

in RT 03/02 Tenayang Village. He is familiar and 

respectful to Mr. Hamsir. 

11 Mr. H. Siin Industri Tenayang Village He is a native of Tenayan and a customary figure of 

Batin Tenayan. Became the successor of his 

grandfather Batin Dudang and his father Batin Banjar 

whom were mandated custom land by Siak King in the 

area of Tenayan Raya. Knows a lot of the history of 

Tenayan Raya area. 

12  Mr. Hanafi Industri Tenayang Village He is a native of Tenayan and became a guard  

(bodyguard) of Batin Tenayan, residing in RT 03/02 

Industri Tenayang Villagewhich became the base of the 

Tenayan KebatinanAssociation. He and his brother 

Amir and Ujang Linun are fighting for the claim of 

custom land  in Tenayan Raya area. Know lots of the 

history of Tenayan Raya area. He is also active in 

farmer groups that develop crops and horticulture. 

13 Mr. Siswanto Industri Tenayang Village He is a resident of Industri Tenayang Villageof Java-

Riau descent, former RW secretary during Sail Village. 

Know s lots of the condition of society in Industri 

Tenayan. 

14 Mr. Kalayo Hasibuan Industri Tenayang Village He is the RW 02 Chairman of Industri Tenayang 

Villageand has been settle since 1994. Knows lots of 

the condition of society in Industri Tenayan. 

15 Ibu Ismarni Industri Tenayang Village He is Vice Chairman of Intergrated Service Post 

(Posyandu) and Family Welfare Development (PKK) 

activist in Industri Tenayan Village. He includes 

residents who still have 2 ha of oil palm plantations.  

Source : Prime Data, 2017 

 

9.6.3.4 Social Vulnerability and Conflict 

b. Land Problem 

Land conflicts have become very high intense issues in the three villages of study sites, and most 

often occur in Industri Tenayan Village. At least there are several types of land conflicts 

identified, ie communities with communities, communities with governments, communities 

with entrepreneurs, and entrepreneurs with entrepreneurs. 

In land conflicts involving the community with the community, there are two cases encountered, 

the first is the ownership of double certificate and the second is the land boundary issue. The 

problem of dual ownership, usually done by the person who does have a historical background 
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with the land that has been traded. They sell land that has not been worked on by Current 

owner. For the sake of personal gain, they make a land certificate on the land and then sell it to 

another party. As for land boundary problems usually occur because the boundaries are not 

clear and there is no measurement of BPN, each party has an argument about the boundaries of 

the land. One community leader in Industri Tenayan Village, Siswanto said: 

"Land issues, otherwise there is no problem. Many are selling with the 

problem. Just look with whom you bought, if with groups of brokers, there 

must be a problem. If directly with the owner is more certain ". According to 

Siswanto, there are already some people in Industri TenayanDistrict who are 

imprisoned for multiplying land certificate cases ".  

The conflict of land problem which is quite complex is related to 'Batin Tenayan' land because it 

involves many parties and very sensitive. The first problem is the land dispute issue between 

Haji Siin, a traditional figure and the leader of Batin Tenayan with another party who grabs his 

land. The second problem is the claim on Municipal Land as the custom land of Batin Tenayan 

and the last is the Government land grabs driven by some Batin Tenayan traditional figures. 

It is Haji Siin, who is the third descendant of Batin Tenayan who feels he has the right to a piece 

of land but has now been snatched away by others. He says: 

"My datuk is batin, given the task by the sultan Siak. The first batin Dudang, 

second Batin is Batin Banjar, I  the third. The industrial land that was built 

belonged to the batin custom. The boundary of custom land of Batin Tenayan, 

the east by Batin Gasib, the boundary of Pendanau River. West of the Sail River, 

the left entrance Batin Senapelan the right into the Sail River. North of the Siak 

River, the northern boundary of the Batin Pengembang. To the south, bordering 

with Batas Panjang. Controlled by Batin Kerinci. The kerinci includes Batin 

Kampar. Until now my land is 3 Ha of rubber and palm oil, taken by chinese 

name Asyong. Case has started but not finished ".  

Hajj Siin did not demand all the land that was occupied by Batin Tenayan, because previously 

there had been a mechanism of land compensation through him or his descendants. Currently 

he is fighting for his own land area of 3 Ha which he considered to have been taken over 

without the process of buying and selling. The problem is currently being taken to the court, 

and the process is still running. 

 

According to Haji.Siin in the media, since his predecessor time until his father (Batin Banjar 

Leader), this custom land is recognized by the Sultan. 

"I was affirmed as Batin Tenayan Leader according to the lineage to never grant 

or sell even an inch of this Tenayancustom land to anyone, because custom land 

must be maintained and preserved," he explained.  

The background of the Batin Tenayan pedigree which has the area of land that now included the 

area of Tenayan Raya.Batin Tenayan District has been around since being led by Batin Dundang 

years (1912-1954). Then passed to Batin Banjar (1955-1966). After Batin Banjar died, he was 

replaced by his son, Batin Tenayan, namely H Muhammad Siin (1966 until now). The custom 
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land in Tenayan was previously established and recognized by the government through the 

Malay Customary Institution (LAM) Riau on April 27, 2003. 

As a result of the H. Siin land case, the wider community incorporated in 'Kebatinan Tenayan' in 

Industri Tenayan Village claimed the land of the Municipal Government as custom land of Batin 

Tenayan. This is confirmed by Mr. Hanafii, who also has a bond as guard of Batin Tenayan. 

He and his brother Amir and Ujang Linun (fourth son of H. Siin) are planning to build a Malay 

customary village in RT 03/02 Industri Tenayan Village, on land which is now occupied physically 

by people, for the reason that the land is the right of the Batin Tenayan.  

But the local government does not recognize the existence of custom land of Batin Tenayan. 

Some informants also stated that custom land in Tenayan was gone. Moreover, the custom land 

that still exists is in Kampar regency. Furthermore, Mr. Hanafi explains the land history in Industr 

Tenayan in detail, as follows: 

"During the Japanese occupation the entire territory of Siak Kingdom was 

occupied by the Japanese army &the custom land of indigenous peoples of 

Tenayan was turn intoRubber plantation which was called Okura Estate 

Plantation. This plantation stretches from Rasau Sakti (now called Tebing Tinggi 

Okura) to Tenayan. After the independence, the land was not managed and 

abandoned so that it gradually returned to the forest. And the status of the 

land should be the land of the state and if it is historical, the state must restore 

the land rights to the indigenous peoples in this case Batin Tenayan. But what 

happened was that the land was as if it had no master. The surrounding 

communities often take timber or other forest products freely ". 

Around the 1950s, a descendant of Batin Tenayan who was driven away and displaced, returned 

to his hometown. The Malay community from other regions began to open land in the area and 

controlled the land, which later developed into villages. Then over time the land has been much 

traded to migrants from other areas (Java, Batak, Minang) without any certificate and has 

several times switched ownership. 

In the year 2000an the land was purchased by the private and used as oil palm plantation. The 

unclear status of this land is used by speculators, land brokers and village government officials 

to manipulate the data so that it can be issued Certificate of Ownership. Includes Industri 

Tenayan area and steam power plant which is not clear the status of the land. 

Then the remaining Tenayan  custom land (which is not owned by an individual or Company) 

including those located in Rt 03 / Rw 02 territory finally purchased by the City and is not 

returned to Tenayan people. In 2009 the City Government issued a regulation that the land can 

be utilized by the community / farmer group with the condition that it should not be planted 

with the type of hard plant and each group  receive 1 Ha. But there are unscrupulous groups of 

farmers who traded the land to the landlordsso the Ownership Certificate was issued. 

This problem makes the Batin Tenayan customary to be reactive. Nowadays people claiming to 

be descendants of Batin Tenayan start suing their ancestral land, because they have never felt 

involved in the process of buying and selling on land that they think is their ancestral land. This 

is as expressed by Mr. Hanafi: 
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Me and Datu Siin as custom leaders of Batin Tenayan began to organize the 

Tenayan community in the Ikatan KebatinanTenayan. And in the territory of 

RT 03/02 as our group base. In this area we are planning to built Malay 

customary village, we will occupy the City owned land by opening gardens 

and huts. We invite anyone who is interested to open the garden and occupy 

the land there, with divided per plot each about 1,000 m2. Land available  are 

tens of hectares ". 

According to Hanafi  said above, it is also illustrate how the conflict between the government 

and society. In this case farmers are granted the right by the state to manage the land for a long 

time, then feel  they owned the land. In fact, at the time of power plant construction, the land 

that should have been owned by Pekanbaru Municipal Government,  but the developers still 

make compensation to the farmers who manage the land. Yuswadi, the head of LPM District of 

Bencah Lesung, said that the company (SPP) was fighting with farmers groups because the 

compensation was not enough. Even  it got to  go to the board. His decision was compensation 

with adjusted demands of farmers' groups ". 

The last is the problem among entrepreneurs Siswanto, explained that in the area near the 

power plant there was a dispute between Edi Suryanto and Meriani related to the claim of 

ownership of oil palm plantation formerly used by  HGU PT. Bintan. This problem had enlarged 

and involved officials who are in both sides. One of Edi Suryanto's garden gatekeepers who did 

not want to be named said "it's over. I also do not want to know more, what is important is we 

just work ". Thus the problem of land that is quite complicated in the area of Industri tenayan, 

which has involved many parties. Therefore, the above cases need to be a reference in the 

process of land compensation as well as the construction of the upcoming CCGTPower Plant.  

c. Nias People Problem 

The next problem that is no less complicated is related to the migrants from Nias. As is evident 

from the previous explanation, most of the migrants from Nias have low levels of education and 

live in clusters and tend to be exclusive. There are two things that trigger the social vulnerability 

and conflict, the first is the problem of cultural gap and the second is the problem of population 

administration. In this case the first entity is the cause of the second problem, and continues to 

evoke further derivative problems. 

First, that will be discussed is administrative issues, especially related to the issue of civil 

registration. Most of the residents who came from Nias were not registered as residents of 

Pekanbaru City even some of them did not have ID cards because they came as refugees when 

Tsunami struck their hometown in 2004. Based on data collected by Arisman Lase, one of the 

community leaders from Nias who is now the head of RT in RW 04 Tuah Negeri Village , 

currently there are 3700 families that he will help to manage the administration to have Family 

Register (KK) and Pekanbaru City ID. However, due to problems with problematic e-ID card 

printing, to date they have yet to get an official identity card. Further he says: 

"I came here longer. Idid not have a wife yet then, now I have grandchildren. 

Most of the time there was a tsunami earthquake, in 2005 they came here. 

There are 3,700 KKs in the Tenayan Raya, which I record for record bleaching in 

2014, without any fees. It's his own fault, if you do not take care of KTP and KK 
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here. The unrecorded are not many, at most only 5%. We as the local 

government must have what need to be prepared. Nowadays for migrants 

from Nias, more people come here than  return, because here work is easier to 

come by ". 

In addition to the absence of official identification, most residents from Nias also do not have an 

official marriage certificate. Regarding this matter Arisman Lase explained "Most church 

marriages, so it is not recognized by the state. There was an attempt, but the problem was his 

unofficial church. The church does not have permission ". As a result of the legal obscenity of 

marriage certificates, children born to such couples, can not be made a birth certificate unless 

they want a written certificate with a "mother's child" or in other words the same as a fatherless 

child. 

The problem persists, for children who do not have birth certificates, they can not be registered 

for school. Arisman said that almost all children from Nias community in RW 04 generally do not 

access formal education. In addition to administrative problems, the reason is that  so many 

charges for school expenses. Yet according to Mr. Amsir, since still joined in Sail village, the 

government has built a marginal school that is intended for children from the community of 

Nias. However, it seems that this has not been able to provide awareness of parents to send 

their children to school. 

Thenno authorized IDs make it difficult for them to have access to health. Most of them, who 

work in brick molding industry, have a high risk of work accident. Still according to Arisman, 

many of them become disable even died from work accident. This is understood because they 

lack specific knowledge about machines, as well as fatigue factors from overworked beyond 

normal limits. Thus, they must finance most of their own health care, because of course the 

brick entrepreneurs in their place of work do not provide funds for that.  

The problems previously conveyed are, in fact, related to the main problem of cultural gap. If 

traced from an interview with Arisman Lase, it is known that Nias residents who come to 

Tenayan Raya District are not really familiar with administrative arrangements. This is not only 

related to the Tsunami disaster that struck 13 years ago, but more important is the cultural 

inequality problem. As Indonesia's outermost areas, people living in Nias settlements, 

particularly South Nias, are still unfamiliar with the official population administration and more 

importantly, they are not yet accustomed to living in heterogeneous environments. This is 

evidenced by several events, such as land conflicts and youth conflicts that occurred in Tenayan 

Raya. Both conflicts triggered ethnic tensions, and began to stigmatize the people of Nias. In 

adolescent conflicts that have occurred in recent months, according to Mr. Amir, many Nias 

residents carrying sharp weapons are about to storm the location of the child's troubled home 

with the children of the Nias community. With the extra energy of public profile and the security 

apparatus finally the problem can be solved. 

Mr. Yupi Secretary of Tuah Negeri Village gave information: 

"Many have taken care of moving adminitration and have ID cards here, but 

most have not. So that the majority of Nias residents have administrative 

constraints for health services, especially BPJS and their children's education 

when enrolling school. This condition is very apprehensive, based on 
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information from some sources and observations in the field, many Nias 

children who did not go to school because of administrative constraints as well 

as in the case of their treatment have to spend a lot of money. While on the 

other hand, their economic condition is generally quite poor. The majority of 

Nias people are just as laborers in a plantation or brick industry, whose income 

is only enough for family meals " 

He also once gave a suggestion to Population Administration Office of City of Pekanbaru to find 

a solution for this Nias people problem. He also hopes that the Nias church will have a certificate 

so when a congregation is married or gave birth and  it coordinates with Population 

Administration Office for approval. On the basis of the certificate, it is expected to register the 

residence in the area of residence. Yet another problem is that the existing church in Nias has no 

official permission, so the pastor in the church does not have enough legitimacy to issue a letter. 

d. Unemployment Problems 

In the previous discussion, it has been explained that unemployment becomes the main 

problem especially in Bencah Lesung Village. Whereas this region has the highest 

unemployment rate when compared to the other two villages, there are 1,500 people who have 

yet/ do not work or about 15% of the population. And there is potential to increase drastically in 

the coming years, noted that the labor forces who still a student status are 2,539 people or 

about 25% of the population. 

This condition can be understood because in Bencah Lesung those who has agricultural and 

plantation land are limited, so that the community is forced to seek work in other sectors. 

Meanwhile, the availability of employment in other sectors is also limited that can be accessed 

by the community here, especially by the youth. Based on data from Bencah Lesung Village, the 

occupation of the majority of the people in this area are private employees, traders, 

transportation and day laborers. 

According to Mr. Hamsir there is a change in the mindset of the community about work, 

namely "People now are thingking that working is must in a formal place that relies on a 

school diploma. In my opinion, such thinking that makes agriculture here is not 

developed. And it's one of the reasons people here are selling their land. They sell the 

land for school fees, so they can go to high school and work to become civil servants or 

in big companies, do not be like their parents who just do farm work. It is not wrong and 

the child must go to high school, but there is no guarantee they can directly get a job, 

especially now looking for a job is hard. My son in-law who is a Vocationary High-School 

graduate, just to e a se urit  i  the po er pla t, that s e e  ith  help. Although 
e e  e a far er or hate er if it s perse ered a  be a success especially when there is 

a k o ledege  

The high unemployment rate in the region is marked by the large number of youths involved in 

youth organizations, such as the United Malays Troops (LMB) and Malay Guardian Troops 

(LHBM). These organizations are indeed formed with the main objective to find work for its 

members, such as the narrative of Mr. Yuswadi, Chairman of LPM Bencah Lesung who is also the 

LMB board. 
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The problem of unemployment in this region can lead to social vulnerability in the community, 

there was a commotion starting between youths who had yet happened before, even though it 

only happened once. Then, according to Mr. Yupi, Secretary of Tuah Negeri Urban Village, 

during the SPP construction time, many organizations had pick up small amount of money or 

'thugs ration' to the truck drivers who passed through the residential streets. 

Pak Yuswadi said, "There had been no disturbance until 2016 when there was a stabbing 

incident. I am in RW 07 and I have affirmed that there will be no one who is going to 

follow that. These young men are young blood; their emotions are still high why the 

person above is never guiding them. Those who I can give advice to, I hire first, mostly 

for da  la orer.  

 

Efforts had been made to address this issue with empowerment programs by various parties. As 

performed by the management  of SPP, in this case PT. Java-Bali Power Plant Business Unit of 

Operations and Management Services (PJB UBJOM) Tenayan. 

Citing information in the media, "The management of PT. PJB UBJOM Tenayan seeks to 

find solutions to the problems of citizens in Bencah Lesung, in which the majority of its 

people are just as a day laborer with a wage of no more than Rp 40,000 a day. So that 

CSR Team of PT. PJB UBJOM Tenayan are mapping with the help and coordination with 

the Chairman of LPM Bencah Lesung Village. The resulting of catfish cultivation program 

is as one of the solution. The real step is to provide assistance for the construction of 

pools and 10,000 catfish seeds to the citizens who are members of the Joint Business 

Group Pekanbaru, the handover took place in early October 2017.  

9.6.3.5 Identification Of Culture Heritage 

9.6.3.5.1 Cultural Heritage Criteria 

Some of the criteria to know about cultural heritage are as follows: 

a.1   National Regulations on the Protection of Cultural Heritage 

Referring to Law No. 11 year 2010 about Cultural Heritage, it is noted that Cultural Heritage is a 

material object in the form of heritage objects, heritage buildings, cultural heritage structures, 

cultural heritage sites, and cultural conservation areas, both land and water. Its existence needs 

to be preserved because it has an important value for history, science, education, religion, and 

culture which is preserved through the process of determination. The type of cultural heritage 

as described in Chapter 1, article 1 is: 

1) Heritage Objects are natural and man-made objects, whether mobile or immobile, in the 

form of units or groups, or parts thereof, or the rest of which have a close relationship 

with the culture and history of human development; 

2) Heritage Building is built with a composition made of natural or artificial objects to meet 

the needs of walled and / or non-walled and roofed walls; 

3) Cultural heritage structures is the arrangement of objects made of natural and / or man-

made objects to meet the needs of space activities that are integrated with nature, 

facilities, and infrastructure to accommodate human needs; 
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4) Heritage Sites are land and water sites containing cultural objects, heritage buildings and 

heritage buildings as a result of human activity or evidence of past events; 

5) The cultural heritage area is a geographic space unit, which has two or more adjacent 

inheritance and exhibits typical characteristic layouts. 

a.2    International Legal Framework on Cultural Heritage 

International Finance Corporation Performance Standards number 8 IFC PS 8 recognizes the 

importance of cultural heritage for present and future generations. The term 'cultural heritage' 

by IFC PS8 refers to: 

1) The real form of cultural heritage, such as objects, buildings, or groups of structures that 

are real, mobile or immovable, have archaeological (prehistorical), paleontological, 

historical, cultural, artistic, and religious values; 

2) Unique nature characteristics or real objects that embody cultural values, such as sacred 

places, rocks, lakes, and waterfalls; and 

3) Certain forms of intangible cultural cases that are proposed to be used for commercial 

purposes, such as cultural knowledge, innovation and community practices that embody a 

traditional lifestyle. 

9.6.3.5.2 Results of Cultural Heritage Identification in the Study Site 

Based on the results of household surveys and interviews with several sources, it is stated that 

in three study villages as well as in Tenayan Raya District in general there is no cultural heritage. 

The following table shows the results of identification of cultural heritage in the three villages of 

study locations. 

Table 9-23. Result of Identification of Cultural Heritage in Three Kelurahan Study Location 

Type of Cultural Heritage Result Remark 

Archaeological None - 

Paleontological None - 

Historical None  

Cultural None - 

Artistic None - 

Religious values None - 

A unique natural characteristics or 

tangible objects that embody cultural 

values, such as sacred places, rocks, 

lakes, and waterfalls; and 

None Although according to the Tenayan 

Pebatinan figures, there are Sialang trees in 

Tenayan Raya area (two sticks remaining and 

located in the plantation area of oil palm 

plantation) which is a sign of the custom 

right of Batin Tenayan but it is still unclear 

about the status of the customary rights, and 

still in legal proceedings 

Source : Prime Data, 2017 
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9.6.3.6 Remote Indigenous People Identification 

Before discussing the identification of remote indigenous peoples in the study sites, it is 

necessary to know some rules regarding the definition and criteria of remote indigenous 

peoples as follows: 

9.6.3.6.1 National Regulations on Indigenous Peoples 

The Government of the Republic of Indonesia through the Ministry of Social Affairs has its own 

definition related to Indigenous Peoples as stated in Presidential Decree Number 111 Year 1999 

concerning Remote Indigenous Communities. Through this decision, indigenous peoples are 

often called Remote Indigenous Communities. It is defined as a local and scattered socio-cultural 

group, lacking or not being involved in social, economic, and political services. 

There are six main characteristics for determining Remote Indigenous Communities, including: 

1) They form a small, closed community and there is a homogeneous social institution based 

on kinship; 

2) They live in remote areas that are difficult to reach; 

3) They work only to meet household needs, not for sale; 

4) They do not rely on technological tools; 

5) Dependence on natural resources is very high; 

6) They have limited access to political, economic and social. 

9.6.3.6.2 International Regulations (IFC PS 7) on Indigenous Peoples 

Under the terms of International Finance Corporation Performance Standard number7 (IFC PS 7) 

paragraph 1, indigenous peoples are defined as social groups with identities distinct from the 

majority of national societies, and are often positioned as the most marginalized and most 

vulnerable communities. In many cases, economic, social and legal conditions of 

underdevelopment make them unable to defend their rights to land, natural resources and 

culture, and the limitations to participate in the benefits of the development process. 

At IFC PS 7, the term of Indigenous Peoples is a generic term used to denote social and cultural 

groups, which have different characteristics at several levels, including: 

1)  Self identification as a member of a different genuine cultural group and this identity is 

recognized by others; 

2) There is a strong collective engagement goeographically between habitat, environment 

and natural resources with ancestral lands; 

3) Has distinct characteristics of social, cultural, economical and political institutions and is 

separate from the social, cultural, economical and political systems generally accepted by 

the community. 

4) Have a language and dialect that is different from the language or official language of the 

country or region where they are located 
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9.6.3.6.3 Criteria of the National Indigenous Peoples Alliance (AMAN) 

The National Indigenous Peoples Alliance (AMAN) is a community organization composed of 

indigenous members of indigenous communities from various parts of Indonesia. Thus, the 

AMAN organization is a consortium of indigenous peoples in Indonesia. AMAN also defines 

indigenous peoples as communities that live from ancestral origins from generation to 

generation in some customary areas, which have sovereignty over land and natural resources, 

social and cultural life governed by customary law and traditional institutions that manage the 

sustainability of life its people. 

The above definition contains four elements that distinguish indigenous peoples from the 

general public. These four elements serve as the basis for self-determination as indigenous 

peoples. Below are the four elements: 

1) There is a group of people who have the same cultural identity. Indigenous peoples have 

different characteristics in terms of language, spiritual values, social norms, attitudes and 

behaviors that distinguish one social group from another; 

2) Residence includes land, forest, sea and other resources, which includes not only goods 

but also religious, social and cultural systems; 

3) Having a knowledge system also referred to as "traditional wisdom" or "local wisdom", 

which is not only preserved but enriched / developed in accordance with the needs of 

indigenous peoples themselves to maintain its existence; 

4) Have a distinctive system of social institutions, including customary law and traditional 

institutions that serve to pplanize their own groups. 

9.6.3.6.4 Results of Identification of Remote Indigenous Peoples in the Study Site 

As is well known, Tenayan Raya District is inhabited by various ethnic groups and the area is 

opened by migrants. The indigenous people referred to as 'Pebatinan Tenayan' by looking at the 

above criteria, are not classified as remote indigenous peoples 

This is also reinforced by the information of some informants who mentioned that in Tenayan 

Raya there is no remote indigenous community. And it is not an indigenous territory of 

indigenous peoples who have been recognized by Riau Provincial Government, such as Sakai or 

Talang Mamak tribes. The regions of these two tribes are very far from the study site. Sakai 

Tribe in Rokan Hilir and Bengkalis Districts while Talang Mamak in Indragiri Hulu District. 

Some facts on the identification results of these remote indigenous peoples are as follows: 

- There is no community or group of people who claim to be indigenous peoples except 

Pebatinan Tenayan; 

- Pebatinan Tenayan claims itself to be native inhabitants of Tenayan but does not claim 

to be an indigenous cultural group distinct from other Riau Melayu communities and 

is recognized as part of indigenous Malay Riau by the Malay Customary Institution 

(LAM) but not as a remote indigenous community; 

- They have no collective attachment to the geographically distinct habitat or ancestral 

domain in the study area as well as to the natural resources in these habitats and 

territories. However there is the attachment to the ancestral domain that is claimed 

to be the custom land of Batin Tenayan, but it is not yet clear of the status legally; 
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- Indigenous cultural, economical, social or political institutions that can not be 

separated from the general public, namely Malay culture in Riau and RI governance 

system; and 

- Their language or dialect is the same as Malay in general or in Indonesian. 

Based on these facts referring to IFC PS 7 and AMAN criteria it can be concluded that in three 

villages there are no indigenous communitiessince the local community is Riau Malay people 

that have established good relationship with other people from Javanese, Minangkabau, Batak, 

Bugis, Chinese, and others who has different culture and languages. The formation of ethnic 

diversity in the region, with a complex of cultural background, thus would lead to assimilation 

and acculturation. In everyday life, all of the residents of the village or sub-district 

acknowledged communicate and  interdependence amongst one another with mutual 

understanding. 

9.6.4 General Description Of Community Education 

In general, the education level of most communities in the three villages of study sites is 

relatively good or categorized as mid level. The average of its people already has junior high or 

high school education. But there are still many who are lowly educated, which are no school, did 

not finish primary school and finished primary school. 

Based on the data in Tuah Negeri Village there are about 40% of the population have 

elementary education, as well as in Industri Tenayan Village and Bencah Lesung Village, there 

are still many who only have elementary education about 30% - 50%. 

If we look at existing educational facilities, in three villages of the study site there are schools at 

the elementary level while for junior and senior high school are located in the Tuah Negeri 

Village. According to informants, more children now are going to schools than those who do not 

and at least until high school. The worrying issue of education is for Nias children, due to 

administrative constraints, many of Nias children can not attend formal school. 

Data on the number of schools, the number of students and teachers throughout the Tenayan 

Raya District can be seen in the following table: 

Table 9-24. Number of Schools, Students and Teachers in Tenayan Raya District 2016 

 Elementary MI Junior MTs Senior MA 

Number of Schools 35 4 2 7 6 4 

Number of Students 13,529 951 21 1,689 3,298 1,138 

Number of Teachers 636 48 16 140 223 60 

Teacher Ratio to Student (%) 21,27 19,81 1,62 12,06 14,79 18,97 

Source : BPS Pekanbaru City, 2017 

In addition to formal education, in this region there are also non-formal education, such as 

MDTA in RW 03 Tuah Negeri Village and MDTA in RW 02 Industri Tenayan Village. MDTA is 

Madrasah Diniyah Takmiliyah Awaliyah which is a non-formal Islamic religious school under the 

auspices of the Ministry of Religious Affairs. 
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9.6.5 General View On Public Health 

Based on the survey results, it is revealed that health services in three villages of study sites are 

considered good by the community. In terms of treatment, people generally prefer to go to the 

health center or clinic. Then also, most people already have health insurance be it BPJS or 

Jamkesda. 

According to Mrs. Ismarni, a Family Welfare Development (PKK) activist and Deputy Head of 

Posyandu in Industri Tenayan Village, each RW has a Posyandu available that its routine 

activities are held on the 13th of every month. Posyandu services among other things are 

weighing children, child nutrition, and vitamins for pregnant women from Puskesmas. Then 

there is the Posyandu cash money that is used for the nutritional needs of the children, namely 

the provision of green bean porridge, rice-flour porridge and soup. Common diseases suffered 

by the public are fever and flu. Related to environment cleanliness, there are many mosquitoes 

in this region. There is counseling and distribution of abate (larvicides) from puskesmas for 

mosquito breed prevention. People in this area are more likely to seek treatment at Rejosari 

Health Center rather than to Tenayan Raya Public Health Center because the distance is closer. 

Similarly in Tuah Negeri and Bencah Lesung villages, where posyandu already exist in every RW, 

except for RW expansion and its service has been running well. According to Mr. Mus Mulyadi, 

Head of LPM Tuah Negeri Village, disease outbreaks that often occur in the community are 

dengue fever and some are malaria. People in Tuah Negeri generally went to Tenayan Raya 

Public Health Center. 

Bad health problems are only found in Nias people, as the majority of them do not have health 

insurance. So for medical treatment they have to pay a large fee and generally not affordable by 

them. Moreover, if the hospitalization, they can not afford it and finally only treated only at 

home. According to Mr. Yupi, Secretary of Tuah Negeri Village, 

"They just come to the village office, if there is a sick family who should be treated. We are 

confuse, by rules they can not be served because they do not have ID cards but we still help  by 

making a letter of incompetence with the requirement to take care of ID cards after the affairs 

finished "Based on reports of public health conditions in Tenayan Raya District, during the 

period up to August 2017 there are 10 main types of diseases that are commonly suffered by 

the residents. For more details, the ten major diseases are shown in Table 9-22. the following: 

Based on the community health condition report in Tenayan Raya a District, during the period 

up to August 2017 there are 10 main types of diseases that are commonly suffered by the 

residents. For more details, the ten major diseases are shown in Table 4.5. the following: 

Table 9-25. List Most Ten Diseases in Tenayan Raya District 2017 

Main Diseases Number of Patients 

1. ACUTE RESPIRATORY INFECTIONS (ISPA) 

2. HYPERTENSION 

3 .DIABETES MELLITUS 

4. FEVER 

5. SKIN INFECTION 

553 ppl 

350 ppl 

 255 ppl 

154 ppl 

97 ppl 
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Main Diseases Number of Patients 

6. GASTRITIS AND DUODENTITIS  

7. PULP AND PERIAPICAL 

8. DIPHTHERIA,PERTUSSIS, TETANUS  IMUNIZATION 

9. DIARRHEA 

10. DERMATOSIS 

93 ppl 

86 ppl 

72 ppl 

68 ppl 

66 ppl 

Source  : Health Agency of Pekanbaru City, 2017 

In terms of bathing and washing needs, the people do it at home using boreholes and springs. 

For drinking water, most residents (90.7%) use refill water and only a small portion (9.3%) still 

using dug wells / pump wells / drills. In general, the percentage of citizens' access to clean water 

and family latrines is very good where 100% of the residents have their own bathrooms and 

latrines. 

As previously mentioned, the 3 study villages are known to be served by 2 units of Puskesmas 

facilities, Rejosari Public Health Center and Tenayan Raya Public Health Center. For the 

availability of health personnel at Puskesmas facility, there are data as follows:  

1. Have a general doctor of 17 people,  

2. Have nurse + nurse assistant 26 people; 

3. Have midwife + midwife assistant 34 people; 

9.6.6 General Description Of Vulnerable Groups 

As has been mentioned obove that vulnerability is a condition or a situation that might reduce 

the ability of the public or the claimant in meeting their needs appropriately. International 

Finance Corporation  defines vulnerable  as those ho,  irtue of ge der, eth i it , age, 
physical or mental disability, economic disadvantage, or social status, may be more adversely 

affected by resettlement than others and who may be limited in their ability to claim or take 

advantage of resettle e t assista e a d related de elop e t e efits .  Vul era ilit  a  e 
viewed in the context of two stages:   

Pre-existing vulnerability 

Pre-existing vulnerability is vulnerability that occurs with or without the Project development. 

Vulnerability caused by project-related physical and economic displacement occurs as a result of 

those directly affected by the Project being unable to adjust to new conditions caused by 

negative impacts related to Project activities. Transitional hardship vulnerability  

Transitional hardship vulnerability  

The type of pre-existing vulnerability may affect people who were not previously vulnerable to 

be vulnerable person due to adverse impact of physical and economic displacement by the 

Proje t. Ho e er, those ith pre‐e isti g ul era ilit  are u h ore likel  to e further 
disadvantaged by Project impacts. 

The vulnerability of society is not  assess only in the economic aspect but also from various 

aspects of community life such as health, education, law, cultural politics and so on. To identify 

the vulnerability of a community group is by identifying five community resources (human 

resources, natural resources, physical resources, financial resources and social resources). The 

more limitations on the resources it has, then the more vulnerable it becomes. 
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Based on the results of the household survey at the study sites, there were several respondents 

who were in accordance with the criteria of vulnerable groups, such as elderly, the poor, 

disabled, female heads of household (widows) and female workers. In general, these vulnerable 

households have some resource limitations, as shown in the following table, 

Table 9-26. Household Resources Identification of Vulnerable Groups 

Human Resources Nature Resources Physics Resources Financial Resources Social Resources 

Low education 

Lack of skills & 

expertise 

Has no land 

Access to other 

natural resources is 

limited 

Lack of physical 

assets andother 

valuables 

ownership 

Earnings below 

Regional Minimum 

Wage (RMW) & 

World Bank 

standards 

There is no access 

to Banks or other 

financial sources 

Lack of social 

assets 

Source : Prime Data, 2017 

In addition to these vulnerable groups, there are also three vulnerable groups specifically 

describing the condition of social problems in the study sites. The three vulnerable groups in 

question are casual laborers, Nias residents and the unemployed. The results of resource 

identification from the three groups can be seen in the following table: 

Table 9-27. Human Resource Identification from casual laborers, Nias residents and the 

unemployed Groups 

Resources Type Daily Labor Nias People Unemployed People 

Human Resources - Low level education 

- Minimum skills & 

expertise 

- Odd Jobs 

- Rely on strength 

- Low level education 

- Minimum skills & 

expertise 

- Worker in Bedeng 

- Rely on strength 

- Mid level education 

- No skills & expertise 

- No Job 

- Rely on mind and 

strength 

Natural Resources - No land 

- Access to other natural 

resources : limited 

- No land 

- Access to other natural 

resources : limited 

- No land 

- Access to other natural 

resources : limited 

Physical Resources -  Valuables & physical 

asset ownership : 

minimum 

- Valuables & physical asset 

ownership : minimum 

- Valuables & physical asset 

ownership : minimum 

Financial Resources - Income below RMW or 

World Bank Standard 

- Access to Bank or other 

financial institution : 

minimum 

- Loan Source : Neighbors 

or family  

- Income below RMW or 

World Bank Standard 

- No access to Bank or 

other financial institution  

- Loan Source : loan shark 

- No Income 

- Access to Bank or other 

financial institution : 

minimum 

- Loan Source : Neighbors 

or family 

Social Resources - Residency status : 

clearAccess to public 

service : opened 

- Relationship with 

government officials : 

enough 

- Social interaction : 

enough 

 

- Residency status : unclear 

- Access to public service 

:minimum 

- Relationship with 

government officials : 

minimum 

- Social interaction : 

minimum 

- Residency status : clear 

- Access to public service : 

opened 

- Relationship with 

government officials : 

enough 

- Social interaction : 

minimum 

Sumber : Data Primer, 2017 
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9.6.6.1.1 Casual Laborers 

Most people in the three study villages have jobs as casual laborers. Casual laborers are 

generally well-educated and have limited skills and expertise. In addition, they have no land and 

very minimum of physical assets and other valuables. And in social life, in general, they have no 

problems and have the same rights as other citizens.  

However, in their work environment, casual laborers are vulnerable from legal, health and 

safety issue. Their status is informal workers who have no legal force including health and safety 

insurance. 

In terms of financial resources, the average wage in Tenayan Raya District for casual laborers 

ranges from Rp 40,000 to Rp. Rp 70,000 per day. If calculated their income in a month (30 

working days), can be assumed to range between Rp 1,200,000 sd. Rp 2.100.000 per month. As 

a matter of fact, they do not get jobs everyday, so their income within a month are below that 

range and are not fixed. 

Looking at the assumption of income per month mentioned above, they have wages under the 

Pekanbaru RMW that is Rp 2.352.577. Then if referring to the World Bank which has set the 

poverty standard is US $ 1.25 per capita per day, the condition of casual laborers in the three 

study sites is below that standard and belongs to the poor category. Based on these two criteria, 

it can be concluded that they are economically vulnerable. 

9.6.6.1.2 Nias Community 

The majority of Nias people work in 'bedeng' or brick-molding factory and usually one family 

works together. Husband, wife and even children work in the bedeng. They are generally low 

educated and have limited skills and expertise. They also have no land and very lacking of 

physical assets. 

Based on the result of the household survey, it is known that the average income from the 

bedeng is about Rp 18.000.00 to Rp 27,000,000 per year, or ranges between Rp 1,500,000 sd. Rp 

2.250.000 per month. Thus, their income is still below the Pekanbaru RMW and is below the 

World Bank standard, so they are classified as vulnerable economically. 

In their working environment, Nias people work without regard to health and safety. According 

to informants, many work accidents in the ' bedeng ' causing disability and even death. In 

addition, they are exposed to burning fumes and dust. 

Another problem is the resident status of the majority of Nias people administratively are not 

recorded as residents in Tenayan Raya District. This limits their access to public services, such as 

low-cost health care, formal education, social assistance programs and other administrative 

services. 

With regard to social resources, Nias people belong to a minority and there is a cultural gap with 

other communities. So they are often difficult to socialize with other communities and are 

limited only in their own groups. 

9.6.6.1.3 Unemployed People 

Another group of people who are considered vulnerable are the unemployed. Currently there 

are quite a lot of unemployed people in three study sites, especially young people and the 

number is expected to increase in the coming years. 
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They are generally well educated (at least high school) but lack the skills or expertise. Similarly, 

in terms of ownership of natural resources and physical resources are very minimum and 

limited. This group has no income at all and still be in the responsibility of parents or family. 

Economically, their lives are not yet independent and highly dependent on the other party. On 

the other hand, they are very vulnerable to being affected by the negative things that can lead 

to vulnerability of the community security and order. 

In social life there is a negative stigma towards them. People generally assume that they can not 

be independent, spoiled, lazy and be a burden for others. Often their existence becomes public 

scorn. 

9.7 Description Of Household Socio- Economic Survey 

As explained earlier in this report, the number of household socio-economic survey samples is 

90 respondents covering three villages of study locations. Description of household socio-

economic survey was written based on data processing from questionnaire sheet filled by 

respondents. 

Distribution of survey locations  were according to RW in each village can be seen in Table 5-1 

below: 

Table 9-28. Distribution of Household Survey Location According to RW in Three Villages of 

Study Sites 

Source : Prime Data, 2017 

9.7.1 Respondents Profiles 

9.7.1.1.1 Respondents Composition According To Gender And Household Condition 

Based on household socioe-conomic survey, it can be identified the composition of respondents 

by gender consists of 51% or as many as 46 men and 49% or as many as 44 women. This 

indicates that the composition of respondents by gender is quite balanced between male and 

female. 

Villages RW Frequency Percent 

A. Tuah Negeri  (Existing : 7 RW)  01 6 20,0 

 02 3 10,0 

 03 12 40,0 

 04 4 13,3 

 05 2 6,7 

 07 3 10,0 

Total  30 100,0 

B. Industri Tenayan (Existing : 2 

RW) 

01 9 30.0 

 02 21 70,0 

Total  30 100,0 

C. Bencah Lesung (Existing : 8 RW) 01 1 3,3 

 02 2 6,7 

 06 5 16,7 

 07 13 43,3 

 08 9 30,0 

Total  30 100,0 
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The composition of respondents is in accordance with BPS data of Pekanbaru, where the 

number of male and female population in Tenayan Raya District is quite balanced with the 

gender ratio of 107. Similarly, the composition of the population in three villages of study sites, 

the number of male and female population is balanced, with a gender ratio of 100. 

The composition of male and female respondents by status in households can be seen in Table 

5-2 below: 

Table 9-29. Male and Female Respondents by Status in Households 

Head of Family Respondents Family Member Respondents Total Respondents 

Male Female Male Female Male Female 

40 4 6 40 46 44 

Source : Prime Data, 2017 

There are 90% of male respondents as head of household and 10% of female respondents as 

head of household. In contrast, there are 10% of male respondents and 90% of female 

respondents. From the survey results can also be seen that there are two respondents whose 

wife died and two respondents whose husband was not able to work due to chronic pain. 

Furthermore, it is also known the role of husband and wife in the household, especially who 

works for a living. Percentage of working wives is quite high, that is equal to 46% of 

respondents. This shows that the role of wife or women is quite large in supporting the 

household economy. Generally the type of wife's work is commerce and day laborers. The 

composition of the role of husband and wife in the household more clearly can be seen in the 

following table: 

Table 9-30. Composition of Wo ki g Hus a d’s a d Wife’s Role 

Working Husband Working Wife Remark 

84% morning-noon 12% morning-noon 

16% of unemployed husbands are husbands who are 

unable to work or have passed away and the husbands 

who have not left  for work 

88% of unemployed wives are housewives or wives 

already passed away and wives of workers who have 

not left for work. 

81% morning-evening 46% noon-evening 

19% of unemployed husbands are husbands who are 

unable to work or have passed away, worker husband 

who have yet leave for work and worker husband who 

has returned from work. 

54% of unemployed wives are housewives or wives 

already passed away and  workers wife who have not 

yet left for work 

9% night 1% night 

81% of unemployed husbands are husbands who are 

unable to work or have passed away and their 

husbands are already at home 

99% of unemployed wives are housewives or dead 

wives and worker wives already at home 

Source : Prime Data, 2017 
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In Figure 5-1 we can see the graph of the composition of the number of family members of the 

respondents. The majority of respondents, ie 33% of respondents have 4 family members and 

24% of respondents have 3 family members. This is in accordance with Pekanbaru City BPS data 

which shows the average number of family members in Tenayan Raya District is around 3 - 4 

people. 

 

Figure 9-5. Graph of the Composition of the Respondent Family Members Numbers 

 

 

Figure 9-6. Graph of the Composition of the Number of People Living at the Respondent's 

Home 

In the above graph it can be seen the composition of the number of people living in the home 

respondents. The majority of respondents, 32% of respondents said the number of people living 
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in their homes are as many as 5 people and 25% of respondents said the number of people 

living in his house as many as 4 people. 

With the number of family members and the number of residents of the house as explained 

above, it does not reduce the ability of the household respondents to meet the needs of family 

meals in a day. Based on survey results, 69% of respondents stated that their families ate three 

times a day, the rest stated that his family ate twice a day. 

9.7.1.1.2 Composition Of Respondent By Age Group And Length Of Settling 

 

 

Figure 9-7. Graph of Respondent Composition by Age Group 

In the graph above can be seen the composition of respondents by age group. Where most 

respondents are: (1) 22% are in the age group 43 - 48 years, (2) 18% are in the age group of 37-

42 years; (3) 16% are in the 49 to 54 age group; and (4) 15% were in the 31-36 year age group. 

Thus, the total respondents in the three villages of study locations are in the productive age. 

Only a small minority are older than 60 years (9%). Data of respondents by this age group 

reflects the composition of population by age group recorded in BPS Data Pekanbaru. Whereas 

most residents of Pekanbaru City are in productive age and there are only 2.65% of the 

population who are elderly (above 65 years old). 
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Figure 9-8. Graph of Respondents Composition by Length of Settling in the Study Site 

Then from the results of household survey it is also known the composition of respondents 

according to the duration of settling in the study location. There is as many as 65% of 

respondents have been living there for more than 10 years. And there is as many as 13% of 

respondents have settled since birth at the study site. 

 

Figure 9-9. Graph of Respondents Composition According to Religion 
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Figure 9-10. Graph of Respondents Composition According to Ethnicity 

 

9.7.2 Human Resources 

9.7.2.1.1 Respondents Composition According To Education Level In Every Village Of Study 

Locations 

 

 

Figure 9-11. Graph of Respondents Education Levels Composition (%) 

Based on the results of the survey, it is obtained that the level of education respondents as 

shown in the graph above. Most respondents in three villages have relatively low level of 

education, especially respondents in Tuah Negeri and Bencah Lesung Villages. 
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In the graph it can be seen that for the respondents in Tuah Negeri Village, there are 13% of 

respondents are not school, 20% of respondents did not complete primary school and 27% of 

respondents had completed primary school. Total percentage of respondents with low 

education is 60%. While in Bencah Lesung Village, although there are no respondents who did 

not go to school, but the total percentage of respondents who did not finish primary school and 

finished primary school is big enough, that is 53%. For Industri Tenayan Village, the total 

percentage of respondents with low education is smaller than the other two villages, which is 

36%. The majority of respondents in Industri Tenayan Village have high school education level. 

 

9.7.2.1.2 Respondents Composition According To Livelihood In Every Village Of Study Location 

Theoretically the level of education of respondents has a linear relationship with the main 

livelihood of respondents. Based on the survey results, the main livelihood data of respondents 

was obtained, which is that the majority of respondents in the three villages of study locations 

are laborers, as shown in the graph in Picture 5-8. This main livelihood is the main source of 

household income earned from the work of the head of the family. The majority of respondents 

in the three villages of study sites have primary livelihoods as laborers, mainly for casual 

laborers. For the majority of respondents in Tuah Negeri and Bencah Lesung (37% respectively), 

the main livelihood conditions as laborers are closely related to the education level of the 

majority of respondents that is relatively low. 

Particularly in Industri Tenayan Village, the majority of respondents with high school education 

have the main livelihoods as laborers (37%). It is due to the limited employment opportunities 

absorbing high school graduates and the lack of resources owned by respondents such as skills, 

expertise, physical assets and capital. 

 



 

9-137 

 

 

Figure 9-12. Graph of Respondents Household Main Livelihood Composition (%) 

The composition of respondents based on this main livelihood is a description of the general 

condition of the community in the three villages of study locations. Most of the people work as 

laborers and other informal sectors such as trade, farmers, transportation and 

entrepreneurship. The respondents who work in the formal sector can be identified that many 

of them in Indutri Tenayan Village, as private employees (23%) and part timers (3%). 

Interestingly, the main livelihoods in the agricultural sector are identified only 7% of 

respondents in the Village of Tuah Negeri and 10% of respondents in Industri Tenayan Village. 

The survey results reinforce the information from various sources and other secondary data in 

the previous discussion, that in general in Tenayan Raya District agricultural land and community 

plantations are very limited so that it forced them to find jobs in other sectors. In addition to 

limited land it is also influenced by other factors, among others is the change of mindset of the 

people toward the field of work, the price of agricultural commodities and plantations are no 

longer economically profitable and capital limitations. 

There are many entrepreneurship in Tuah Negeri and Bencah Lesung Villages, with each is 20% 

of respondents. The form of entrepreneurship commonly carried out by respondents is the 

business of molding bricks. This data represents the population in the two villages that have 

many brick-making businesses, especially in Tuah Negeri Village. 

Another special case, there is one respondent (3%) in Tuah Negeri Village that is not working. 

The respondent is an elderly woman and her husband is unable to work due to illness. For the 

daily needs are only from the trading activities of respondent in  a small shop front of her house. 
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Figure 9-13. Graph of Respondents Household Side Livelihood Composition (%) 

In addition to the main livelihood it is also identified the livelihood of respondents in three 

villages of study locations. This side livelihood is an additional source of household income 

earned from other jobs outside the main job of the head of the family. 

In the above graph it is known that the majority of respondents in the three villages of study 

locations do not have side livelihood. However, in Tuah Negeri Village, there are quite a lot of 

respondents who have side livelihood. It can be seen that as many as 20% of respondents in 

Tuah Negeri Village have side livelihood by trading, 13% of respondents are entrepreneurs and 

10% are workers. For Bencah Lesung Village, it can be seen that as many as 23% of respondents 

have livelihoods by trade and 10% of respondents entrepreneurship. 

9.7.2.1.3 Respondents Composition According To Skills In Every Village Of Study Location 

In relation to livelihoods, in addition to being influenced by the level of education is also 

influenced by the skills factor owned by respondents. In the graph in Picture 5-10 it is known 

that the majority of respondents in Industri Tenayan Village do not have skills that support the 

main livelihoods, ie as many as 43% of respondents. Then, for Tuah Negeri Village, the main 

skills possessed by the majority of respondents are carpentry of wood and stone (37%). Likewise 

with Bencah Lesung Village in which most of the respondents have the main skill in the field of 

wood and stone carpentry (23%). The wood carpentry and stone skills are, generally is the brick 

molding skills. It is very reasonable because people in Tuah Negeri and Bencah Lesung Villages 

many work in brick-making businesses, both as laborers and as employers. 
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Figure 9-14. Graph of Main Skill Type Composition of Respondents Household Head (%) 

 

 

Figure 9-15. Graph of Skill Type Composition that Supporting Side Livelihood of Respondents 

Household (%) 

To support the side livelihoods it is also required a special skill. In the above graph it can be seen 

that the majority of respondents in Industri Tenayan Village (57%), do not have skills that 

support side livelihood. This is related to the condition of the majority of respondents in Industri 
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Tenayan Village who do not have side livelihood (70%). It is also in two other villages, the 

majority of respondents do not have skills that support side livelihoods. Whereas as many as 

13% of respondents in Industri Tenayan Village have farming skills as supporting skills of side 

livelihood. 

Then, as many as 23% of respondents in Tuah Negeri and Bencah Lesung Villages have trade 

skills as supporting skills for side livelihood. As many as 20% of respondents in Tuah Negeri 

Village have wood and stone carpentry skills as side livelihood support skills. While 17% of 

respondents in Bencah Lesung Village also have wood and stone carpentry skills. 

As many as 54% of respondents admitted that they were acquired the skills for main livelihoods 

by self-taught. Whereas 4% of respondents admitted that they acquired the skills for main 

livelihoods from generation to generation and only 2% of respondents admitted that they 

acquired skills for main livelihoods with attending courses. 

9.7.3 Natural Resources 

9.7.3.1.1 Land Ownership Of Respondents In Every Village Of Study Location 

 

Figure 9-16. Graph of Land Area Composition Ownned by Respondents Household (%) 

In the graph above it is known that the majority of respondents in the three villages of study 

sites do not owned a land. Whereas the most of the composition is respondents in Industri 

Tenayan Village as much as 97%, respondents in Bencah Lesung Village as much as 93% and 

respenden in Tuah Negeri Village as much as 67%. 

Only 3% of respondents in Industri Tenayan Village own 2.5 Ha of land. There are 6% of 

respondents in Bencah Lesung Village which has less than 1 Ha. Accumulatively, many 

respondents in Tuah Negeri Village own lands. There are 33% of respondents in Tuah Negeri 

Village whose have land ranged between 0 - 1 Ha. Land owned by respondents in Tuah Negeri 

Village is generally planted with rubber and some respondents own land for 'bedeng' business. 
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Furthermore, the survey also recorded the area of respondent's land. The majority of 

respondents in the three villages of study locations do not have arable land. Only a small 

proportion of respondents own land. There is as many as 7% of respondents in Tuah Negeri 

Village have an arable land of 1 Ha. And 9% of the other respondents own arable land under 1 

Ha. In Industri Tenayan Village there are 3% of respondents owning 2 ha of cultivated land. 

While as many as 3% of respondents in the Village of Bencah Lesung have a cultivated land area 

of 0.5 Ha. Garfik composition of land area cultivated household respondents can be seen more 

clearly in Picture 5-13 below. 

 

Figure 9-17. Graph of Land Area Composition Cultivated by Respondents Household 

 

 

Figure 9-18. Graph of Land Status Composition Cultivated by Respondents Houshold 

On the above graph, it is known that the ownership status on the land worked by the 

respondents in Tuah Negeri Village is as follow: 7% self owned, 7% owned  by parents dan 3% is 

rented. While the ownership status of respondents arable in Industri Tenayan Village is: 3% 

private owned and 7 % is joined. For the respondents in Bencah Lesung Village, their arable land 

status is join. 
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9.7.3.1.2 Respondents Income From Nature Produce In Every Village Of Study Location 

a. Land Use for Agricultural and Plantation Commodity 

Based on the survey results, it is known that the use of land owned by respondents for 

agricultural commodities and plantations is very small. In the following table it can be seen the 

land use for agricultural and plantation commodities and harvests per month. 

Table 9-31. Land Use Composition for Agricultural / Plantation Commodities and Harvest 

Results per Month 

Commodity 

Type 

Villages Respondent 

Percentage 

Area Harvest Result 

per Month 

Selling Price Per Kg 

A. Rubber 

Tuah Negeri 10% 0,5 – 1 Ha 60 – 200 Kg Rp 6.000 – Rp 7.500 

Industri 

Tenayan 

0 0 0 0 

Bencah Lesung 0 0 0 0 

B. Oil Palm 

Tuah Negeri 3% 0,5 Ha 200 Kg Rp 1.400 

Industri 

Tenayan 

3% 2 Ha 3.000 Kg Rp 1.300 

Bencah Lesung 3% 0,5 Ha 400 Kg Rp 1.000 

C. Crops & 

Horticulture 

Tuah Negeri 0 0 0 0 

Industri 

Tenayan 

6% 0,001 & 1 Ha 1.500 Kg& 40 Kg Rp 1.800&Rp 80.000 

Bencah Lesung 0 0 0 0 

Source : Prime Data, 2017 

According to land ownership data, from 33% of the landowners in Tuah Negeri Village, only 

some of the respondents (19%) use their land for agricultural or plantation commodities. Most 

of them are planted with rubber, which is 10% of the respondents, the remaining 3% 

respondents are planting oil palm trees and 6% of respondents are planting crops / horticulture. 

As for Bencah Lesung Village, from 6% of respondents land owners only 3% of them whose land 

is planted with agricultural or plantation commodities, which is oil palm trees. And for Industri 

Tenayan Village, 3% of respondents own land are planting oil palm trees. 

Revenue from each commodity can be calculated based on the data in the table above. Total 

respondents' income from rubber with a minimum selling price of Rp 6,000 / Kg is range from Rp 

360,000 to Rp 1,200,000 per month. And total revenue with a maximum selling price of Rp 7,500 

/ Kg ranges from Rp 450,000 - Rp 1,500,000 per month. 

For palm oil, respondents have a minimum income of Rp 280,000 - Rp 400,000 per month and a 

maximum of Rp 3,900,000 per month. This revenue is in accordance with the area owned by 

respondents and there is also difference of selling price in each study location. The cheapest 

selling price of palm oil is located in Bencah Lesung Village, which is Rp 1,000 / Kg. 

The total income of respondents from the crops and horticulture commodities are as follows: (1) 

for crops, which is sweet corn is Rp 2,700,000 per month; and (2) horticulture, which is chili is Rp 

3,200,000 per month. 
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In the case of rubber and palm commodities sales, it is usually sold to Chinese businessman or 

holding merchant in each village. As for crops and horticulture, it generally sold to the market. 

b. Income from Farming and Fishery Commodity 

The composition of the respondent income from farming product in each village can be seen in 

the following table: 

Table 9-32. Co positio  of Respo de t’s I o e f o  Fa i g 

Farming 

Type 
Village 

Respondents 

Percentage 

Number of 

Livestock 

Number of 

Livestock been 

sold Per Year 

Livestock Selling Price 

Each 

A. Cow 

Tuah Negeri 0 0 0 0 

Industri 

Tenayan 

3% 4 1  Rp 12.000.000 

Bencah Lesung 10% 1 – 5  1  Rp 10 mill – Rp 15 mill 

B. Small 

scaled 

Chicken 

Tuah Negeri 10% 6 – 50  2 - 20  Rp 35.000 – Rp 50.000 

Industri 

Tenayan 

0 0 0 0 

Bencah Lesung 3% 3 3  Rp 20.000 

C. Large 

scaled 

Chicken 

Tuah Negeri 0 0 0 0 

Industri 

Tenayan 

3% 40.000 35.000  Rp 20.000 

Bencah Lesung 0 0 0 0 

Source : Prime Data, 2017 

Respondents who raise cows are located in Industri Tenayan and Bencah Lesung Villages. The 

composition is 3% of respondents in Industri Tenayan Village and 10% in Bencah Lesung Village, 

with the number of livestock ranged from 1 - 5 cows. Farmed cows are generally local cows. 

Every year selling one cow with a range of income is Rp 10,000,000 - Rp 15,000,000 per year. 

This cow is usually sold to Chinese Businessman or gatherer merchants. 

Other livestock is chicken and there are two categories of chicken livestock, the small-scale 

hi ke  is ge erall  raise A a  Ka po g  hi ke  t pe that ere kept i  the ard of the house 

and large-scale chicken farms are generally the type of domestic chickens or races that are kept 

in separate land far from residential population. 

Respondents who raise chicken are 10% of respondents in Tuah Negeri Village and 3% of 

respondents in Bencah Lesung village on a small scale. Then in Industri Tenayan Village there are 

3% of respondents have large scale chicken livestock. The number of small-scale chicken 

livestock ranges from 3 - 50 chickens. Within a year usually sell 2 - 20 chickens, with a minimum 

income range of Rp 70,000 - Rp 700,000 per year and a maximum income range of Rp 100,000 - 

Rp 1,000,000 per year. As for the large-scale chicken farm, the numbers of livestock are as much 

as 40,000 chickens. In a year sells 35,000 chickens with an income of Rp 70,000,000 per year. 

The sale of chicken livestock, both Ayam Kampong chicken and race chicken are generally sold 

to chines Businesman or gatherer merchants. 
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In the survey activities, the respondents who have freshwater fish farming business are not 

found. However, the respondents who have income from the freshwaterl fisheries are from the 

catch in the river, which is as many as 7% of respondents in the Bencah Lesung Village. They do 

not routinely catch fish every day, just ocassionally. Estimated catches ranged from 15 - 30 kg in 

a month, with a minimum revenue range of Rp 255,000 - Rp 510,000. The catch is usually sold to 

neighbors. 

9.7.4 Physical Resources 

9.7.4.1.1 ˃espo de ts  House Co ditio  I  E er  Village Of “tud  Lo atio  

a. House Ownership Status 

The composition of the respondent's home ownership status in each village of study location 

can be seen in the following table: 

Table 9-33. Composition of Respondent's House Ownership Status 

Ownership Status Tuah Negeri Industri Tenayan Bencah Lesung 

1. Self Own 70% 50% 53% 

2. Owned by 

parents 

3% 7% 10% 

3. Rented 7% 23% 23% 

4. Join 20% 20% 14% 

Total 100% 100% 100% 

Source : Prime Data, 2017 

In the table above, it is known that the majority of respondents (70%) in the Tuah Negeri Village 

already have their own homes. While in the Industri Tenayan and Bencah Lesung villages the 

composition is quite balanced between respondents who already have their own homes with 

those who have not.  The house statuses of respondents who do not own their own status are 

owned by parents, rented or join. 

In three villages of study locations, respondents whose status is join  are quite a lot. There are 

14% of respondents in Bencah Lesung Villages, then 20% respondents in Tuah Negeri and 

Industri Tenayan Village. Similarly, for respondents whose status is rented, especially in Industri 

Tenayan and Bencah Lesung Villages, there are 23% respondents. While in Tuah Negeri Village 

only 7% of respondents who rent a house. 
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b. House Building and Land Area 

 

Figure 9-19. G aph of Respo de ts’ House Buildi g A ea Co positio  

In the graph above it can be seen that the majority of respondents in the three villages of study 

locations have the houses building area of under or equal to 100 m2. With the largest 

composition on the group building area is 26 - 50 m2 houses. 

Furthermore, for the composition of respondent's land area can be seen in the following graph: 

 

 

Figure 9-20. G aph of Respo de t’s House La d A ea Co positio  

Although the majority of respondents in the three villages of study sites have house buildings 

with an area under 100 m2, the total area of their house and home yard are generally above 200 

m2 especially the respondents in Tuah Negeri and Industri Tenayan Villages. Even the largest 

composition of respondents is in the group of land area of 351 - 1,000 m2. And accumulatively, 

the majority of respondents in Industri Tenayan Village own a house area of more than 200 m2. 
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c. House Building 

If we look at the housing condition data of respondents in Table 5-7, it can be seen that the 

majority of respondents in the three villages of study location have a permanentt house 

building. The majority of respondents' houses used roofs with zinc material, brick walls and 

cement floors. Most of the others are using board materials for the walls of the house. There are 

even some respondents whose houses are tile roofed and tiled floor. 

Nevertheless, there are 7% of respondents in Tuah Negeri Village and 10% of respondents in 

Bencah Lesung Village owns buildings with roofs of rumbia, then 10% of respondents in Tuah 

Negeri Village are still earth floored. 

Table 9-34. Respo de ts’ House Buildi g Co ditio  

Building Material Tuah Negeri (%) Industri Tenayan 

(%) 

Bencah Lesung (%) 

Roof 

 

 

 

Zinc 80 93 90 

Tile 13 0 0 

Rumbia 7 0 10 

Asbestos 0 7 0 

 100 100 100 

Wall 

 

 

Brick 57 73 50 

Board 43 23 50 

Plywood 0 3 0 

 100 100 100 

Floor 

 

 

 

Tile 17 13 13 

Cement 67 83 87 

Wood 7 3 0 

Earth 10 0 0 

 100 100 100 

Source : Prime Data, 2017 

In addition, based on the survey results it is also known that as many as 51% of the source of 

home construction of respondents are derived from personal fund and as much as 3% is with 

assistance of the government. Some of the other respondents were those who contracted, 

rented or joined. 

In general, the respondents house in three villages of study sites were built from 2012 to 2017. 

And many respondents occupy houses built between 1983 till 1999. Most of the respondents' 

houses have bathroom and generally built together with the construction of houses, only a small 

part of which has yet have toilets. 

For the condition of air circulation and lighting at home respondents are generally already good 

enough. Then for electricity facilities as much as 91% of respondents in the study sites already 

use PLN electricity. Only a small percentage of respondents still use generators, which are 4% in 

Bencah Lesung Village and 2% respectively in Tuah Negeri and Industri Tenayan Villages. And 

there are 1% of respondents who did not use electrical facilities, namely respondents in Industri 

Tenayan Village. 

Clean water facilities are generally using wells and only 1% of respondents use water from 

Water company (PDAM) ie respondents in Industri TenayanVillage. But for drinking water as 

much as 85% of respondents buy water refills. The remaining 13% respondents use water from 
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wells, 1% of respondents from PDAM and 1% more respondents from rain water or ask for 

water from neighbors. 

9.7.4.1.2 Other Physical Asset Ownership 

a.  Household Items Ownership 

In the table below, it can be seen that most respondents in the three villages of study sites 

already have major household items such as Televison sets, refrigerators, beds and gas stoves. 

Table 9-35. Co positio  of Respo de ts’ Household Ite s Ow e ship 

Item Types 
Tuah Negeri (%) Industri Tenayan (%) Bencah Lesung (%) 

YES NO YES NO YES NO 

A. Television set 97 3 80 20 90 10 

B. Refrigerator 73 27 83 17 53 47 

C. Spring Bed 70 30 77 23 67 33 

D. Sofas 17 83 43 57 23 77 

E. Dining Table 

Set 
17 

83 
23 

77 
20 

80 

F. Gas Stove 90 10 97 3 97 3 

Source : Prime Data, 2017 

In additio  to these household ite s, the sur e  also re orded o ership of respo de ts  
cellphones. The overall composition of cellphones ownership in the three villages of study sites 

is as follows: 

- None : 12% 

- 1 unit : 57% 

- 2 unit : 21% 

- 3 unit : 7% 

- 4 unit : 3% 

 

b. Vehicle Ownership and Public Transportation  Usage 

The composition of vehicle ownership of respondents in the three villages of study locations can 

be seen in the following table: 

Table 9-36. Composition of Vehicle Ownership of Respondents 

Item Types 
Tuah Negeri (%) Industri Tenayan (%) Bencah Lesung (%) 

YES NO YES  YES NO 

A. Bycicle 27 73 24 76 16 84 

B. Motorcycle 86 14 87 13 77 23 

C. Car 13 83 7 93 13 83 

D. Truck 17 83 7 93 3 97 

Source : Prime Data, 2017 

Based on the above table it is known that the majority of respondents have at least one or two 

units of motorcycles. For other types of vehicles such as bicycles, cars and trucks only a small 

proportion of respondents own it. And respondents who own these types of vehicles generally 

have one unit. 
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In terms of the use of public transportation, overall there were 56% of respondents said they did 

not use public transportation. While as many as 20% of respondents use public city minivan as 

public transportation and 17% of respondents use motorcycle taxis. Only 7% of respondents use 

buses. 

c. Owned Business Building 

In Table 5-10 it can be seen the composition of business buildings owned by respondents. 

Generally, many business buildings owned by respondents are stalls and bedengs. Almost in 

each village of study location there are respondents who have stalls, with the largest 

composition is respondents in Tuah Negeri Village, which is as many as 33% of respondents. The 

condition of the stalls is generally semi-permanentt and self-owned. 

Whereas respondents who owns bedeng business buildings are found in Tuah Negeri Village are 

as many as 33% of respondents. Then there are also 10% of respondents in Bencah Lesung 

Village who have bedeng. Another thing is that there are 7% of respondents in Bencah Lesung 

Village owning boarding house. 

Table 9-37. Composition of Business Buildings Owned by Respondents 

Building Type Village 
Respondents 

Percentage 
Condition Ownership Status 

A. Stall 

Tuah Negeri 33% 12% permanent 

20 % semi permanent 

30% self owned 

3% shared own 

Industri Tenayan 17% 3% permanent 

14% semi permanent 

 self owned 

Bencah Lesung 30% 10% permanent 

20% semi permanent 

27% self owned 

3% shared own 

B. Shop 

Tuah Negeri 0 0 0 

Industri Tenayan 3% semi permanent  self owned 

Bencah Lesung 3% semi permanent shared own 

C. Bedeng 

Tuah Negeri 33% Semi permanent 27% self owned 

6% shared own 

Industri Tenayan 0 0 0 

Bencah Lesung 10% Semi permanent 7% self owned 

4% shared own 

D. Boarding 

House 

Tuah Negeri 0 0 0 

Industri Tenayan 0 0 0 

Bencah Lesung 7% permanent self owned 

Source : Prime Data, 2017 

Then, to see the income of stalls per year as a whole can be seen in the graph below: 
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Figure 9-21. Graph of Stall Income per Year Composition 

Based on the results of household social survey, it is known that there are 8% of respondents 

have bedeng income per year ranged between Rp. 8,000,000 - Rp. 20.000.000 and as many as 

3% of respondents have bedeng income per year ranging from Rp. 3,000,000 - Rp. 7,000,000. 

Only 1% of respondents who have bedeng income per annum above Rp 30,000,000. 

As for the  shops income within a year ranged between Rp. 8,000,000 - Rp. 14.4 million. And for 

the income earned from the boarding house for a year is ranged between Rp. 3,600,000 - Rp. 

10,000,000. 

9.7.5 Financial Resources 

9.7.5.1.1 Household Income 

a. Income from Trading Business 

 

Figure 9-22. Graph of Monthly Trading Business Income Composition 
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Based on the above graph, it can be seen that the respondents who have the most business 

income is Tuah Negeri Village, which is as many as 67% of respondents have trading business. 

The majority of respondents who have business in Tuah Negeri Village are having income 

between Rp. 1,000,000 - Rp. 3,000,000 per month (37%). And there are 3% of respondents who 

have income from trading business more than Rp 35.000.000 per month. 

While for the Industri Tenayan Village, the respondents who own the majority of trade 

businesses earn between Rp. 125.000 - Rp. 800,000 per month (20%). Then for Bencah Lesung 

Village, as many as 17% of respondents have income from trading business ranges between Rp. 

1,000,000 - Rp. 3,000,000. 

b. Income from Salary 

Based on the results of household social survey, it is known that in overall only 29% of 

respondents have monthly salary. Then, based on the graph above, it can be seen that most 

respondents who have monthly salary are respondents who are in Industri Tenayan Village. A 

total of 23% of respondents residing in Industri Tenayan Village have salaries ranging between 

Rp. 1.600.000 - Rp. 2.200.000 and as many as 12% of respondents have salaries ranged between 

Rp. 2.300.000 - Rp. 2.600.000. While as many as 13% of respondents in the Bencah Lesung 

Village have salaries ranged between Rp. 2.300.000 - Rp. 2.600.000. And in Tuah Negeri Village, 

as many as 10% of respondents have salaries ranged between Rp. 750,000 - Rp. 1.500.000. 

 

Figure 9-23. Graph of Monthly Salary Income Composition 
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c. Shipment from Family 

 

Figure 9-24. Graph of Monthly Family Shipment Income Composition 

Based on the result of household social survey, it is known that the total respondents who get 

the shipment from their family are 13%. Then, as many as 7% of respondents in Industri 

Tenayan Village get a shipment from their family with the amount of Rp. 1,000,000 and as many 

as 3% of respondents got a shipment from their family of Rp. 500,000. While as many as 7% of 

respondents in Bencah Lesung Village get the shipment from their family with the amount of Rp. 

200,000 and as many as 3% of respondents got a shipment from his family of Rp. 300,000. Only 

3% of respondents in Tuah Negeri Village who received a shipment from his family with the 

amount of Rp. 500.000 and 3% of respondents also receive the shipment from his family with 

the amount of Rp. 400,000. 
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d. Other Income 

 

Figure 9-25. Graph of Monthly Other Income Composition 

Based on the results of household social survey, it is known that in overall there are 29% of 

respondents have other income than main income. Respondents with the most other income 

are in Bencah Lesung Village. There are as many as 23% of respondents in Bencah Lesung Village 

who have other income ranged between Rp. 1,000,000 - Rp. 2,000,000 and 17% of respondents 

have other income ranging from Rp. 150,000 - Rp. 800,000. While as many as 20% of 

respondents in Industri Tenayan Village have other income ranged between Rp. 1,000,000 - Rp. 

2,000,000 and as many as 3% of respondents have an income of Rp. 6.500.000. Then, for 

respondents in Tuah Negeri Village, as many as 13% of respondents have other income ranged 

between Rp. 150,000 - Rp. 800.000 and 7% of respondents have other income ranged between 

Rp. 2.100.000 - Rp. 3.500.000. 
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9.7.5.1.2 Average Household Income 

 

Figure 9-26. Graph of Average Monthly Household Income Composition 

Based on the above graph it can be seen that the average household income per month for the 

majority of respondents ranged between Rp. 1,000,000 - Rp. 2,500,000. There are 63% of 

respondents in Industri Tenayan Village who have household income per month between Rp. 

1,000,000 - Rp. 2,500,000 and as many as 57% of respondents in Tuah Negeri Village and 43% of 

respondents in Bencah Lesung Village. Only 3% of respondents in Tuah Negeri Village have 

average monthly income more than Rp. 10,000,000. Meanwhile, for the income of respondents 

between Rp. 500.000 - Rp. 1,000,000, 13% of respondents in Bencah Lesung Village, 10% of 

respondents in Industri Tenayan Village and 7% of respondents in Tuah Negeri Village. 
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9.7.5.1.3 Average Household Expenditure 

 

Figure 9-27. Graph of Monthly Average Household Expenditure Composition 

Based on the above graph it can be seen that the average household expenditure per month of 

most respondents ranged between Rp. 1.500.001 - Rp. 3,000,000. There are 67% of respondents 

in Industri Tenayan Village who have household expenditures per month between Rp. 1.500.001 

- Rp. 3,000,000 and 53% of respondents in Bencah Lesung Village and 43% of respondents in 

Tuah Negeri Urban Village who also have average monthly expenditure of Rp. 1.500.001 - Rp. 

3,000,000. Then, as many as 30% of respondents in Industri Tenayan Village, 27% of 

respondents in Bencah Lesung and Tuah Negeri Villages have the average monthly expenditures 

ranging from Rp. 500.000 - Rp. 1.500.000. Only 7% of respondents in Tuah Negeri Village and 3% 

of respondents in Industri Tenayan Village have average monthly expenditure more than Rp. 

6.000001. 

Furthermore for the type of expenditure per month that is usually issued by the respondents in 

the range of minimal to maximum is as follows: 

- Rice :  Rp 77.000 – Rp 1.840.000  

- Side Dishes and Vegetables :  Rp 50.000 – Rp 2.250.000 

- Electricity :  Rp 50.000 – Rp 1.050.000 

- Education :  Rp 25.000 – Rp 3.000.000 

- Transportation :  Rp 40.000 – Rp 2.000.000 

- Health  :  Rp 12.000 – Rp 1.500.000 

- Recreation :  Rp 50.000 – Rp 800.000 

- Cellphone credit :  Rp 5.000 – Rp 600.000 

- Business Capital :  Rp 100.000 – Rp 39.000.000 

- Cigarettes :  Rp 70.000 – Rp 1.200.000 

- Other expenses :  Rp 50.000 -  Rp 5.000.000 
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9.7.5.1.4 Household Economic 

Based on the results of the household social survey it is also known that 61% of respondents 

think that the income level this year decreased when compared with last year, while as much as 

19% thought it is increased and 20% argue  its the same. The reason for the decline in income 

according to some respondents is due to the declining business. Then, as many as 59% of 

respondents feel enough for family needs, 40% feel not enough and only 1% feel more than 

enough. 

For the economic difficulties faced, respondents replied that the cost of education of children 

and the necessities of daily living that became the economic difficulties encountered. Loans that 

are often done by respondents are also mostly used for daily needs. There are as many as 38% 

of respondents who use loans for daily needs, as much as 23% of respondents for venture 

capital and as much as 10% for tuition fees. 

While for the source of respondent's loan when its urgent is 31% come from family, 22% come 

from bank and 21% come from neighbor. For bank account ownership, as much as 58% of 

respondents claimed do not have a bank account. Then, the assistance received so far by the 

respondents, as much as 70% of respondents receive assistance in the form of money. 

9.7.6 Social Resources 

9.7.6.1.1 Community Life 

a. Mutual Coorperation (Gotong Royong) Activity 

 

Figure 9-28. Graph of Mutual Coorperation (Gotong Royong) Participant Level Composition (%) 

Based on the household's social survey conducted at the study site, it was found that 94% of 

respondents acknowledged the implementation of gotong royong in their environment. Based 

on the above graph it is known that as many as 77% of respondents residing in Industri Tenayan 

Village admitted  to often participate in mutual cooperation activity in their environment. 
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highest compared to respondents from other villages. While as many as 33% of respondents 

who are in Tuah Negeri Village admitted to sometimes participate in gotong royong activities in 

the environment and as many as 17% of respondents in Tuah Negeri Village only 2 times a year 

to participate in gotong royong activities in the environment. Only 13% of respondents residing 

in Tuah Negeri Village participated frequently in gotong royong activities in their neighborhood. 

Likewise with respondents who are in the village Bencah Lesung, only as much as 20% of 

respondents who claim to often participate in mutual cooperation activities in the region. While 

30% of respondents in Bencah Lesung Village admitted that sometimes they participate in 

gotong royong activities in their environment and as many as 27% of respondents only 

participate twice a year on gotong royong activities in their environment. 

b. Social Activities in the Environment 

Based on the results of household social survey conducted in the study sites, it is known that the 

active social activities in the study locations according to respondents are: arisan (regular social 

gathering) (96%), holiday celebration (96%), posyandu activities (96%), Quran recital (98%) and 

religious celebration (97%). For elderly posyandu activities, only 32% of respondents are 

answering actively. 

c. Involvement in Organization 

 

Figure 9-29. Graph of Organization Type Composition Followed by Respondents (%) 

Based on the results of household social surveys that have been done, it is known that the level 

of activity of respondents in the organization is counted as minimal. This can be seen from as 

many as 63% of respondents who are not involved in the organization. As for the respondents 

involved in the organization, most respondents in three villages are involved in religious 

organizations. Then, as many as 29% of respondents have position sebangai members in the 

organization and as many as 28% of respondents have an active participation rate. What is the 

reason of the respondent to follow the organization is because it is considered useful. The 

benefit is to improve relationships with the community and increase knowledge and insight. 
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d. Citizen Resource Information 

 

Figure 9-30. Graph of Citizen Resource Information Composition (%) 

Based on the above graph it is known that the composition of most citizen information sources 

in 3 villages is derived from community leaders. While the next most source of information in 

three villages is coming from the surrounding community. The rest medium that became the 

source of information among residents are such as leaflets, social media, television, internet, 

government and bulletin boards. 

9.7.6.1.2 Education 

Based on survey results it is known that the condition of school buildings in the study area by 

77% of respondents is good enough. While as many as 21% of respondents feel the condition of 

school buildings in the study area is moderate. Only 2% of respondents feel that the condition of 

school buildings is still bad in their area 

In the following table can be seen the composition of the type of school fees in three villages of 

study locations. 

  

Table 9-38. School Fee Types Composition 

Fee Types Yes No No Schooling Amount 

Building Fee 29% 39% 32% Rp 50.000 sd 4.000.000 

Uniform 59% 9% 32% Rp 100.000 sd 2.000.000 

Books 47% 21% 32% Rp 40.000 sd 600.000 

Monthly Fee 20% 48% 32% Rp 10,000 sd 2.000.000 

Source : Prime Data, 2017 

 

 

70

23

3 3

73

17

3 3 3

53

23

7
3 3

7
3

Tuah Negeri Industri Tenayan Bencah Lesung



 

9-158 

 

9.7.6.1.3 Health And Sanitary 

a. People Treatment 

 

Figure 9-31. Graph of Sick Family Member Treatment Composition 

Based on the above graph it is known that as many as 70% of respondents in the study location 

will do treatment to health workers if there is a sick family. The reason is because respondents 

feel they will get quality service and also because they have health insurance. While as many as 

26% of respondents will give medicines / herbs purchased in the shop / drug store if there is a 

sick family. Only 4% of respondents will do treatment to a shaman / healer if there is a sick 

family. 

b. People Health Insurance 

 

Figure 9-32. Graph of Health Insurance Ownership Composition 
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Based on the above graph it is known that as many as 38% of respondents in the study sites 

already have BPJS (Social Security agency). While as many as 25% of respondents have Askes 

(Health Insurance, as that mentioned are BPJS or Jamkesmas) / jamkesda (Regional Health 

Insurance). However, as many as 37% of respondents are still have no health insurance. For 

health services in the region, as many as 73% of respondents feel the condition of health 

services is good and as many as 26% of respondents feel the condition of health services are 

moderate. Only 1% of respondents felt that the condition of health services was poor. 

c. Household’s Toilet-Bath-Wash Facility 

 

Figure 9-33. G aph of Household’s Toilet Facility Co positio  

Based on the above graph it is known that the composition of household toilet facilities in the 

study location is as much as 80% of respondents already have a family bathroom. While as many 

as 15% of responde ts ho is their toilet s household fa ilities are pu li  athroo s a d as 
many as 4% of respondents whose means of toilet households is the river. Only 1% of 

respondents who is their toilet facilities are in any place. 

d. Household’s Waste a d Li uid Waste Managemnt 

 

Figure 9-34. G aph of Household’s Waste Ma age e t Co positio  
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Based on the above graph it is known that the means of household waste management by 

repondents in the study location is 91% of respondents still manage their household waste by 

burning. While as many as 6% of respondents still manage their household waste by throwing 

them to any place. Only 3% of the respondents whose their households trash are transported by 

janitors. 

 

Figure 9-35. G aph of Household’s Li uid Waste Ma age e t Co positio  

Based on the above graph it is known that the management of household liquid waste in the 

study location is as much as 43% of respondents are disposing their liquid waste into septictank. 

While 34% of respondents dump their household liquid waste into the sewer and 18% of 

respondents dispose of their household liquid waste to any place. Only 5% of respondents dump 

their household wastewater into the river. 

e. Common Environmental Hazard 

Based on the results of household social surveys conducted, it is known that the environmental 

hazards that often occur in the study locations, according to the  respondents are flood (27%) 

and landslide (9%). 

9.7.6.1.4 Custom  And Cultural Reservation 

Based on the results of household social survey conducted, according to 97% of respondents, 

cultural activities in the study sites still exist. The types are quite diverse, including the tradition 

of welcoming the month of Ramadan, the tradition of misfortune, the tradition of gotong 

royong  to build a house, the tradition of gotong royong in wedding party / circumcise and 

traditions gotong royong in business (batobo). As for the existence of historic sites in the study 

sites, according to 99% of respondents there is no existence of historic sites in the study site. 

9.7.6.1.5 Environmental Security 

a. Community Order and Security (Kamtibnas) Condition 

Based on the results of household social survey conducted in the study location to 90 

respondents it is known that 63% of respondents said that the environment is very peaceful. 

Then as many as 55% of respondents are saying that walking at night in their environment is 
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also very safe. In addition, for the kamtibmas disruption at the study sites, according to 57% of 

respondents there is also low levels of kamtibmas disorder that occurred. 

b. Land Conflict 

 

Figure 9-36. Graph of Occurred Land Conflicts (%) 

Based on the above graph it is known that land conflicts have occurred in the study sites are as 

much as 20% of respondents in Tuah Negeri Village responded that the land conflict that ever 

happened was between villagers and other villagers. Meanwhile, there are as many as 17% of 

respondents in Tuah Negeri Village replied that the land conflict that ever happened was 

between residents in the village. Only 7% of respondents in Tuah Negeri Village responded that 

the land conflicts that had occurred were between the company and the government. 

Then, there are as many as 13% of respondents in Industri Tenayan Village replied that the land 

conflict that ever happened was between villagers and other villagers. Meanwhile,  there are as 

many as 27% of respondents in Industri Tenayan Village replied that the land conflict that ever 

happened was between residents in the village. Only 7% of respondents in Industri Tenayan l 

Village responded that the land conflicts that had occurred were between the villagers and the 

community. 

Furthermore, for respondents in Bencah Lesung Village, 77% of respondents said there was 

never any land conflict ever happened. Meanwhile, there are as many as 17% of respondents in 

Bencah Lesung Village responded that the land conflict that ever happened was between 

residents in the village. Only 7% of respondents in Bencah Lesung Village responded that the 

land conflicts that had occurred were between villagers and other villagers. 
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Figure 9-37. Graph of Land Issue Settlement Party (%) 

Based on the above graph it is noted that 20% of respondents in Tuah Negeri Village replied that 

the settlement of land issues are usually done by the village officials. Then, there are as many as 

18% of respondents in Tuah Negeri Village responded that the settlement of land issues is 

usually done by deliberations of the disputed parties assisted by community leaders. Then, there 

are as many as 7% of respondents answered that the settlement with the deliberations of the 

disputed parties assisted by the village government. 

While as many as 30% of respondents in Industri Tenayan Village replied that the settlement of 

land issues is done by the village officials. Then, there are as many as 13% of respondents 

answered with deliberations of the disputed parties assisted by the village government. Only 3% 

of respondents in Industri Tenayan Village answered with deliberations of the disputing parties 

with the help of community leaders. 

Finally, as many as 10% of respondents in Bencah Lesung village answers that the settlement of 

land issues usually with deliberation of the disputed parties assisted by the village government 

and only 7% of respondents in Bencah Lesung village who answer the settlement of the land 

problem is done by deliberation between dispute parties assisted with public figure. 
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c. Conflict Frequent 

 

Figure 9-38. Graph of Frequent Conflict (%) 

Based on the above graph it is known that 40% of respondents in the Tuah Negeri Village replied 

that the conflict that often happens is with neighbors and as many as 10% of respondents 

answered the conflict that often happens is with other tribes. While as many as 7% of 

respondents in the Tuah Negeri Village replied that the conflict that often happens is with the 

company. Only 3% of respondents answered that the most frequent conflict was with outsiders. 

Then, from the above graph also can be seen that 43% of respondents in Industri Tenayan 

Village replied that the conflict that often happens is with neighbors. Meanwhile, as many as 

13% of respondents answered that the conflict that ever happened was with immigrants and 

only 7% of respondents in Industri Tenayan Village who answered that the conflict that ever 

happened was with the company. 

Finally, as many as 30% of respondents in the village of Bencah Lesung answered that the 

conflict that often happens is with the neighbors. While as many as 13% of respondents in the 

Bencah Lesung Village answered that conflict that often occurred is with other tribe.  Only 7% 

respondents in Bencah Lesung Village answered that the conflict that frequently occurred is 

with newcomers. 
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Figure 9-39. Graph of Conflict Cause (%) 

Based on the above graph it is known that as many as 40% of respondents in Tuah Negeri Village 

argues that the cause of the conflict that ever happened is due to the seizure of land. Then as 

many as 30% of respondents in the same village argue that the cause of the conflict that ever 

happened is due to juvenile delinquency and as many as 7% of respondents argue that the cause 

of the conflict that ever happened is due to violation of local customs. 

While as many as 30% of respondents in Industri Tenayan Village believes that the cause of the 

conflict that ever happened is due to juvenile delinquency. Although, as many as 27% of 

respondents in Industri Tenayan Village believe that the cause of the conflict that has occurred 

is due to the seizure of land. Only 3% of respondents in Industri Tenayan Village believed that 

the cause of the conflict was due to the seizure of material. 

For respondents that located in Bencah Lesung Village, half (50%) of the respondents thought 

that there was no conflict. Meanwhile, as many as 30% of their respondents argue that the 

causes of conflict that have occurred due to juvenile delinquency and as many as 13% of other 

respondents argue that the causes of conflict due to land grabbing. Only 3% of respondents in 

Bencah Lesung Village believed that the cause of the conflict was due to violation of local 

customs. 
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Figure 9-40. Graph of Conflict Resolved Party (%) 

Based on the above graph it is known that as many as 30% of respondents in Industri Tenayan 

Village replied that the party that resolved the conflict is the community itself. As for 

respondents in Tuah Negeri Village who answered the same thing as much as 23% and 10% of 

respondents who are in the Village Bencah Lesung answer the same thing. 

Then, there are as many as 23% of respondents in Industri Tenayan Village replied that the 

village head and his apparatus were the parties to the settlement of the conflict. As for the 

respondents who are in the Tuah Negeri Village there are as many as 20% who answered the 

same thing. 

 

Figure 9-41. Graph of Conflict Settlement Mechanism (%) 

Based on the above graph it is known that as much as 30% of respondents in Industri Tenayan 

Village replied that the mechanism of conflict settlement is by village deliberation. Only 3% of 

respondents in Industri Tenayan Village responded that the mechanism of conflict settlement is  
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by custom. While as many as 20% of respondents in the Bencah Lesung and Tuah Negeri Villages 

who answered that the mechanism of conflict settlements  is with village deliberations. 

While as many as 17% of respondents in each village answered the conflict resolution 

mechanism is to be solved personally. Only 13% of respondents in Industri Tenayan and Tuah 

Negeri Villages responded that the conflict resolution mechanism was by the village 

government. 

9.7.7 Community Perception And Advice 

 

Figure 9-42. Graph of CCGT-PP Information Source 

Based on the above graph it is known that as many as 62% of respondents in the study location 

did not know about CCGT-PP development plan. While the rest, as much as 19% claimed to 

know about the construction of CCGT-PP from the village office. Then, there are as many as 7% 

of respondents claimed to know about CCGT-PP development from friends and as many as 4% 

of respondents claimed to know about CCGT-PP development from corporate socialization 

through public consultation. 

Based on household social survey, although more than half of respondents said they did not 

know about CCGT-PP development, 99% of them agreed with Power Plant development in their 

neighborhood. This is because the construction plan is considered beneficial by 81% of 

respondents. The reasons are quite diverse, such as to provide employment for the 

communities around the location of the construction of Riau CCGT-PP, open business 

opportunities for people around the propose location, can help the development of villages 

around the location of this propose project, and can help meet local electricity needs. 

The suggestions given by respondents for the construction of Power Plant are expected to be 

able to open job vacancies, and then can provide electricity for the local community.  It is 

expected to pay attention to the surrounding community with assistance from CSR program, 

free electricity assistance, construction of road facilities in the neighborhood and employment 

opportunities for women. 
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Figure 9-43. Sampling Location Map 
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