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Prepare Detailed Specifications as Required

+Data Sheet, etc.

+MTO & MR, etc.

Engineering - Jakarta

Prepare Detailed Engineering and finalise 

MTO
Engineering - Jakarta

PC Data input to Material Management 
system

Inter-discipline check
PC Data input to Material Management 
system

Engineering - Jakarta

Construction

Prepare Material Bid Documents and 

Supporting Documentation
Use only Vendors on Approved ListEngineering - Jakarta

QA/QC Review of Material Bid 
Documentation

QA/QC Department - Jakarta
Engineering Jakarta

Obtain Technical Bid Packages
Procurement Department
Jakarta

Compile and Issue Bid Inquiry - to include 

requisition and supporting documentation for 
Bidders

Procurement Department
Jakarta

Use only Vendors on Approved List

Tender Review and InspectionEngineering - Jakarta

VerificationProject Manager

Obtain Bids from Vendors/Supplier
Procurement Department
Jakarta

Technical Evaluation of Bids
QA/QC Department - Jakarta
Engineering Jakarta

Commercial Evaluation of Bids
Procurement Department
Jakarta

Data input

Atta�h�ent � 2: Flow  ��r� ����rf�c�� b��w��� 	urc���i�g ��d o���r 
�p�r�m���
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Conduct Final Negotiations Meeting with 

Vendor and Suppliers

Procurement Department
Engineering - Jakarta

Determine Successful Bidder and release to 

Purchase with evaluation information

Project Procurement Manager and
Project Manager

Revisions to RequisitionsEngineering Jakarta

Preparation of Purchase Order Document
Procurement Department
Jakarta

Data input

Sign Purchase Order
In Accordance with Current Signature 
Authority Procedure

Data input

Distribute Purchase Order
Copy to Expediting / Engineering / QA/QC 

/ Traffic

Procurement Department
Jakarta

Control of Purchase Order
Procurement Department, QA/QC Dept.
Engineering - Jakarta

Data input

Expediting
Procurement Department
Engineering - Jakarta

Data input

Receipt of Technical Documentation in 

Accordance with Purchase Order Schedule

Expediting Department
Engineering Jakarta

Verification and Release

( Including Company Approval )

QA/QC Department
Engineering - Jakarta
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Inspection and Testing
QA/QC Department
Jakarta

Data input record 

copy to QA/QC

Review and release of Technical 
Documentation

QA/QC Department
Jakarta

Data input record 

copy to QA/QC

QA/QC Release note
QA/QC Department
Jakarta

Release for Transportation
Procurement Department

QA/QC Jakarta

Commercial DocumentationCommercial Department
Data input record 
copy to Procurement Dept.

Control Functions

Packing / Marking

Loading Supervision at :
� Factory
� Marshalling Yard
� Packing Company

� Suppliers Documentation

Commercial Department

QA/QC Department
Data input record 

Transportation Activities
� Call foward of material

� Reserve Transportation

� Space
� Loading Supervision in Port
� Issue damage report
� Issue and distribute
� Transportation

� Documentation

Procurement Department Data input record 
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Control Function

Supervision of Unloading / Discharging at :

� The Port of Entry

� The site location
� The central storage area

Procurement Department and 
Warehousing

Issue notice of arrival Data input 
Procurement Department and 
Warehousing

Issue discharge report containing report of 

shipping damage or deficiencies in the 
delivery

Data input 
Procurement Department and 
Warehousing

Arrange and Monitor Customs Clearance Data input Procurement Department 

Transportation to Site Location Data input Procurement Department 

Material receiving & Issue Report
Data input  Warehouse
to distribute

Warehousing

Warehous / Storage SupervisionWarehousing

Material Storage and DistributionWarehousing Data input 

Issue transportation and construction 
damage report

Distribution shown on

report form

Procurement Department 
and Warehousing

Obtain Cargo Receipt Certificate
Data inputProcurement Department 

Close Out Report Distribution as
Procedure

Procurement Department 
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Atta�h�ent � 3: Pro�o�� L�ydo�� L�yo�	
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Atta�hment � 4:  ug�� �o�i�g ��you�
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Atta�h�ent � 5: Typic�l Tr��c�  xc�v��io� & �ow�ri�� 	p�r��io�
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Level 6, 30 Flinders Street 

Adelaide SA 5000 Australia 

T +61 8 8113 5400 

F +61 8 8113 5440 

www.jacobs.com 

 

       

Subject Baseline Environmental Data 

Collection Terms of Reference 

(TOR) 

Project Name Riau 275 MW GFPP Project (Medco 

Ratch Power Riau) 

Attention NBC, Medco Ratch Power Riau Project No. AM039100 

From PT Jacobs Indonesia    

Date 05.07.17   

    

1. Introduction 

This Baseline Environmental Data Collection Terms of Reference (TOR) has been developed 

by PT Jacobs Group Indonesia (PT JGI) to collect sufficient baseline data to quantify the 

receiving environmental and social baseline status for both the power plant site (including 700m 

of transmission line) and gas supply pipeline route for the Riau 250 MW CCGT Power Plant 

Project for the ESIA, and is in addition to the baseline sampling required under Indonesian 

legislation for the power plant AMDAL and the UKL/UPLs for the gas pipeline and transmission 

line .  The 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 150 kV transmission line (750m) - 

������������ ��	����
 �� �����	��� �
 ��� ����������  

This TOR should be read in conjunction with the Riau Environmental and Social Impact 

Assessment (ESIA) � Scoping Report (to be completed), which provides details on the known 

existing environmental and social site conditions and explains the approach taken to ESIA. 

2. Summary Project Description 

The Project will be located approximately 10 km due east of Pekanbaru City, approximately 5 

km south of the Siak River. The power plant and switchyard will be comfortably accommodated 

inside the 9 ha of land being procured by the Sponsors.  The power plant is a 2 x 1 combined 

cycle plant, designed to deliver up to 275MW over the 20 year term of the PPA.  It will burn gas 

fuel only.  Key components of the project will comprise the following: 

� Power generated by 2 x 1 combined cycle plant, delivering up to 275 MW; 

� River water intake and outlet; 

� Air emissions will be released to the atmosphere via 2 x 45 m tall, 3.8 m diameter 

chimneys; 

� Wet mechanical draft cooling tower; 

� Earthworks to level and raise the power plant platform to approximately 28m above mean 

sea level; 

� Gas will be supplied from TGI Gas Station 40 km from the power plant via a 12 inch 

diameter pipeline; and 

� a 150kV switchyard at the plant, with a 750 m double-phi connection to intercept the 

Tenayan � Pasir Putih 150 kV transmission line (TL). 
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2.1 Power Plant and Transmission Line 

The power plant site is located to the east of Pekanbaru City, in Sail Sub District. The site 

bounded by palm oil plantation to the west, south and east and Road 45 on the North. The 

Project Sponsors proposes to construct a 750m long 150kV transmission line to tie in to 

Tenayan � Pasir Putih 150kV existing transmission line. Four transmission towers will be 

erected between the power plant and the existing transmission line. The proposed power plant 

and transmission line sites are shown in Appendix A.  

2.2 Gas Pipeline Route 

The gas supply line is approximately 46 km long from the PGN Gas Terminal Port at Perawang 

(Future Line of KP 457 � SV 1401.1 of the Grissik Duri Pipeline � coordinate: 47N 791885 

E81526 (UTM Format)) to the gas receiving facility located within the Riau CCGT Power Plant 

at Tenayan district, Pekanbaru City, Riau Province. The proposed pipeline route is shown in 

Appendix C. 

3. Baseline Sampling 

3.1 Introduction 

This TOR sets out the baseline survey environmental data that is required to be collected by 

NBC (��������� �������� �� �	 
the subconsultant�).  It describes: 

� The type of data  to be collected by the baseline sampling surveys; 

� The sampling locations, number of samples, sampling methodology to be followed and 

frequency of sampling; 

� Analysis methods for ecological samples collected; 

� Parameters that samples should be analysed for (water, sediment, soil and groundwater 

samples); and 

� Reporting formats for the data collected. 

3.2 Requirements of the Subconsultant 

The baseline sampling as set out in this ToR will be conducted  for the Environmental and 

Social Impact Assessment (ESIA) for the overall Project adhering to international Asian 

Development Bank (ADB) International Safeguards  and is in additon to the baseline sampling 

conducted in accordance with Indonesian environmental regulations for the the power plant 

AMDAL and UKL/UPLs for the transmission line and gas pipeline.  The ESIA baseline sampling 

will be conducted prior to the sampling required for the AMDAL and UKL/UPL. 

The subconsultant is required to report on the progress of the baseline data collection surveys 

to PT JGI. The subconsultant shall provide informal fortnightly progress reporting (email) to PT 

JGI and monthly face to face meeting	 
��� �� ����	 ������� ������� ������ ��� ��	����� ����

collection phase.  The progress meetings between the subconsultant and PT JGI during this 

phase will confirm progress in the data collection, discuss outcomes of consultation undertaken 

and identify any issues in the collection of the baseline data, thus avoiding schedule/scope 

creep.  For all surveys the raw data that underpins the statistical analysis undertaken as part of 

the survey should be provided. 

Any issues encountered by the subconsultant that prevent the subconsultant undertaking the 

baseline survey by the method specified in this TOR or where data is not available or cannot be 

obtained must be advised to PT JGI as soon as the issue comes to the notice of the 
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subconsultant.  PT JGI will then in discussions with the subconsultant and the Project Sponsors 

determine whether the data is required or an alternative survey method or modification to the 

proposed survey can be used. 

The subconsultant will provide PT JGI with sampling and monitoring methodologies prior to 

����������	 �
� ����
��� ���� ��

������ ��� ������ �� ������ ����� ���� ������������ ��� �
�

ESIA will be met. 

A maximum of three months has been allowed in the ESIA preparation schedule for the 

undertaking of baseline studies, as the baseline surveys need to be completed before end of 

September 2017.  At this stage we have only aloowed for dry season sampling and based on 

the findings limited wet season sampling may be required. The TOR may be changed based on 

environmental and social data currently being collected by the Project Sponsors, which will be 

made available to PT JGI for this Project. 

4. Freshwater Aquatic Survey, including Water Quality 

The subconsultant shall conduct a baseline survey to characterise regional freshwater 

communities and ecology of the Siak River and other water courses in the vicinity of the Project 

power plant, TL and gas pipeline route that includes: 

� Fish; 

� Macroinvertebrates; 

� Algae and macrophytes; 

� Aquatic habitats; and 

� Water quality. 

Water quality, and ecological (macroinvertebrate and net fishing) sampling of the above water 

courses is required at locations shown in Appendix B and Appendix D. 

4.1 Water Quality Samples 

4.1.1 Methodology 

Water samples should be collected from the Siak River, an unnamed creek to the south of the 

proposed power plant site and from four watercourses along the gas pipeline route. Samples 

will be collected under dry season flow conditions at minimum two sampling locations (one 

upstream and one downstream).  The proposed water quality sample locations are shown in 

Appendix B (power plant / TL) and Appendix D (gas pipeline route).  

Samples will be collected and stored in accordance with the requirements specified in 

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

Control Class II (as minimum, unless otherwise regulated by local government regulation) and 

ISO 5667.6:2004 Water quality � Sampling Part: 6 Guidance on sampling of rivers and streams 

or its equivalent. The sampling will be conducted to determine the physical, chemical and 

biological parameters of the rivers prior to the power plant development. The parameters that 

the samples are to be analysed for are set in Table 4.1 below.  

For metals the samples jars will be acid preserved. One set of metal samples will be for total 

metal and the water sample will be placed in the sample container without filtration. Another 

sample will be collected for soluble metals and the sample will be filtered to remove suspended 

solids in the field prior to it being placed in the container containing acid preservative. 

Laboratory analysis of water samples should be carried out in accordance with APHA method. 
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Organic parameters must be collected in glass jars and that only the first set of samples from 

each sampling location needs to be analysed for the organic parameters being organochlorine 

pesticides, Dioxins, Furans, other toxics such as PAH (Polycyclic Aromatic Hydrocarbons), and 

Polychlorinated Biphenyls (PCB). This would be for the first set of samples collected. 

Table 4.1: Analysis Parameters for Water Samples 

Parameter Siak River Unnamed Creek 

Connecting power Plant 

to Siak River 

Spot sampling on 

watercourses crossed by 

proposed gas pipeline 

pH 
� � � 

Total Suspended Solids 
� � � 

BOD 
� � � 

COD 
� � � 

Oil and Grease 
� � � 

Arsenic 
� � � 

Boron 
� � � 

Cadmium 
� � � 

Chromium Hexavalent 
� � � 

Total 
� � � 

Copper 
� � � 

Iron 
� � � 

Lead 
� � � 

Mercury 
� � � 

Manganese 
� � � 

Nickel 
� � � 

Zinc 
� � � 

Soluble Heavy Metals (filtered) 

as per bulleted list above 

� � � 

Ammonia 
� � � 

Fluoride 
� � � 

Total nitrogen 
� � � 

Nitrate  
� � � 

Nitrite 
� � � 

Phosphorus 
� � � 
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Parameter Siak River Unnamed Creek 

Connecting power Plant 

to Siak River 

Spot sampling on 

watercourses crossed by 

proposed gas pipeline 

Total Coliform Bacteria 
� � � 

Organochlorine pesticides 
� � � 

Dioxins, Furans, other toxics 

such as PAH 

(Polyaromatic Hydrocarbons)  

� � � 

Polychlorinated Biphenyls (PCB) 
� � � 

Temperature 
� � � 

Conductivity 
� � � 

Turbidity (NTU) 
� � � 

4.1.2 Sampling Frequency and Field Data 

As a minimum, water samples should be collected from the identified sampling locations on at 

least two occasions during the dry season and on one occasion during the wet season (to be 

confirmed at the end of dry season sampling). Measurements of pH, temperature, dissolved 

oxygen and conductivity should be recorded in the field at the time the samples are collected. 

The date and time that the samples were collected and the weather conditions at the time of 

sampling and for the previous 24 hours should also be noted. 

The flow rate of the river at each of the sampling point should be estimated at each sample 

location.  At each sampling point the cross section of the river should be determined along with 

the velocity of the river at that point.  Velocity can be determined by use of flow measuring 

device or by timing a device floating in the main current of the river between two points marked 

on the opposite bank. Cross sectional areas will need to be determined, depth and width of the 

river at the sampling points.  Cross sections may be available from the survey of the rivers, 

which is to be conducted either as part of the baseline data collection by the subconsultant or 

by the power plant designers.  If not they will need to be measured as part of the water 

sampling programme. 

4.2 Freshwater Ecological Sampling 

4.2.1 Macro-invertebrate Sampling 

Macro-invertebrate sampling will be conducted at one location (unnamed creek near the power 

plant) and at one location on Siak River, as identified in Section 4.1 and shown in Appendix B.  

Sediment samples will collected at this location by grab or box corer methods.  A total of three 

samples will collected at this point following a transect across the rivers. The sediment samples 

will be composited and a sample taken and sent to the laboratory to determine the chemical 

contaminants present in the sediments. 

The benthic fauna will be treated in a standard manner - sieved through 1 mm mesh size, 

identified to species level and enumerated, weighed and subjected to ABC analyses.  

Abundance, species diversity and distribution frequency will be determined for each sampling 

location.  The sampling should not be carried out within two weeks of a storm event as this has 

the potential to flush organisms out of their ecosystems and thereby potentially reducing the 

number of organisms present. 
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The sampling should be conducted by a recognised laboratory or university with the facilities to 

store and count the species.  Sampling should be conducted following the guidance provided in 

the ANZECC Water Quality Guidelines for Fresh and Marine Waters, 2000. 

A report will be provided setting out the sampling methodology followed, sample locations, raw 

data and the analysis of abundance and diversity. 

4.2.2 Net Fishing 

If appropriate, net fishing will be conducted at the upstream and downstream sampling 

locations identified for both the Siak River and other watercourses to determine the abundance 

and diversity of fish species in the rivers prior to the power plant development.  Any protected 

species identified in the survey will need to be clearly identified so that the impact of effluent 

discharged to rivers from the power plant development can be assessed.  The sampling should 

be conducted by a recognised laboratory or university with experience in conducting similar 

surveys.   

4.3 Reporting 

Reports on the baseline data collected by these studies will be prepared by the subconsultant 

and submitted to PT JGI within one month of the data collection being undertaken. 

5. Terrestrial Ecology 

The baseline survey will assist in determining the baseline for terrestrial ecosystems and the 

representative flora and fauna in each of the habitats at the power plant/TL site and the gas 

pipeline route.  As a minimum, flora and fauna samples should be collected from a number of 

identified sampling locations along the gas pipeline route on at least one occasion during the 

dry season only. Due to the area being predominantly palm oil plantation and therefore low in 

biodiversity, it is considered that dry season sampling is only required for terrestrial ecology. 

Date and time that the samples were collected and the weather conditions at the time of 

sampling and for the previous 24 hours should be noted. 

5.1.1 Site Survey Preparation � All Sites 

The task includes review of background information on the locality, field work to survey habitats 

and species, and reporting of methodologies, results and conclusions. A literature review shall 

be conducted before carrying out field surveys. This will also include screening of international 

databases to identify international recognised key biodiversity risks such as designated or 

protected areas and threatened species. Specific tasks include: 

1) Describing and mapping the various terrestrial habitats on the sites.  This is to include the 

fish ponds if any. 

2) Within each habitat, use internationally accepted, standard sampling techniques to identify: 

� Habitat type (wetland / agriculture / forest; intact / degraded / modified; man-made; 

significance of biodiversity � local, national, international).  Include information on 

hydrology, soils or other habitat characteristics that are relevant. 

� Species - including introduced, indigenous, noxious pest or weed, economic value, 

significance � local, national, international.  The significance of species shall be noted 

in the report. 

� Note the ecological uses of the site for significant faunal species (i.e. feeding, nesting, 

migrating) 
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3) Sampling techniques shall be adequate to provide a detailed list of species, abundance, 

and habitats condition using primarily visual and aural methods.  Trapping, handling, 

specimen collection of species is not expected as part of this study (except for the fish 

survey, as discussed above). 

4) Type of survey will include: 

a) Vegetation / flora; 

b) Avifauna (birds); 

c) Herpetofauna (amphibians and reptiles); 

d) Mammals 

5.1.2 Survey methodologies  

Vegetation / flora  

A preliminary land-use/habitat classification of the study area shall be prepared in GIS by 

interpretation of satellite imaginary and/or aerial photography. This information shall be used to 

stratify the vegetation and habitat types for further detailed survey. Stratification is necessary to 

ensure that the full range of potential habitats and vegetation types are systematically 

sampled.  Stratification shall consider land-use, elevation and vegetation type (shrub, cleared 

agriculture / plantation / off-stream wetlands). 

Power Plant / TL 

Habitat classification maps will be ground-truthed through a combination of walked transects 

through habitat-types to provide further detailed information on vegetation boundaries, floristic 

diversity and the possible presence of rare and threatened plants.  

Walked transect surveys shall aim to record all plant species within the vicinity of the Project. 

There will be 3-4 transects for the power plant / TL site. Particular attention shall be paid to the 

dominant, rare, endemic, threatened, protected, invasive species, and the species that are of 

importance to local communities. Locations of rare or threatened plant species shall be 

identified using a GPS and data on the size and distribution of the population shall be recorded.  

The following general data shall be along each route: 

� location using handheld GPS to record coordinates; 

� photographs showing habitat structure and any notable plant species; 

� habitat types and structure.  

Additional habitat conditions data shall be recorded per transect, including the level of 

modification or disturbance of habitat found per transect and this shall be assessed according 

to the following grading: 

� relatively stable or undisturbed communities (e.g. old growth, unlogged forest); 

� late successional or lightly disturbance communities (e.g. old growth mangrove swamp that 

was selectively logged in recent years); 

� mid-successional or moderately to heavily disturbed communities (e.g. young to mature 

secondary forest); and 

� early successional or severely disturbed communities. 
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Gas Pipeline Route 

The gas pipeline route will be driven with all habitats recorded in detail on route. In areas of 

notable floristic diversity, the site will be assessed in more detail with 100m transects running 

perpendicular to the road. Notable species will be recorded as above for the power plant / TL 

site.  

Avifauna  

Power Plant / TL 

��� ������ ���		 
���� �
 ����	�
� ���� �������� ����
��� �
� ���
��
�� 	������ �ithin the 

range of different habitat strata present. Line transects surveys will be used with a point count 

method. There will be 3-4 for the power plant / TL site. 

Transect surveys and point count surveys involving a 20 minute time-based survey and each 

transect/point to record all birds seen or heard within a 50 m radius of the census point. Bird 

surveys shall be conducted within four hours of sunrise to sample peak activity time and 

surveys shall avoid adverse weather (e.g. high wind or rain). Geographic coordinates shall be 

recorded at each survey point  

Observations on birds shall be done primarily through visual observation and call identification. 

Nests and important food source/trees for any protected and rare species shall be recorded 

and captured with GPS. Where possible, surveys will also cover the foreshore area for 

seabirds. 

Gas Pipeline Route 

The gas pipeline route will be driven with all habitats recorded in detail on route. In areas of 

notable potential for avifauna, the site will be assessed in more detail with 100m transects 

running perpendicular to the road, on the same side as that the pipeline will run. Notable 

species will be recorded as above for the power plant / TL site.  

Herpetofauna 

Power Plant / TL 

The type and number of reptile and amphibian species shall be recorded during the walked 

transect surveys. Areas of high concentrations of individuals shall be captured with GPS. Study 

area and observations of significance shall be photographed. 

Gas Pipeline Route 

The gas pipeline route will be driven with all habitats recorded in detail on route. In areas of 

notable potential for herpetofauna, the site will be assessed in more detail with 100m transects 

running perpendicular to the road, on the same side as that the pipeline will run. Notable 

species will be recorded as above for the power plant / TL site.  

Mammals 

Power Plant / TL 

The type and number of mammal species shall be recorded during the walked transect surveys. 

Visual identification of animals, refuges, scat or other signs is expected.  It is not deemed 

necessary to use camera traps in this study.  
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Gas Pipeline Route 

The gas pipeline route will be driven with all habitats recorded in detail on route. In areas of 

notable potential for mammals, the site will be assessed in more detail with 100m transects 

running perpendicular to the road, on the same side as that the pipeline will run. Notable 

species will be recorded as above for the power plant / TL site.  

5.1.3 Reporting 

Reports delivered by subconsultants shall include the follows: 

� Background context, from desk top study. 

� Sampling methodology including limitations to methodology (weather, season, timeframe, 

sampling biases, etc.).  Cite references for standard sampling methodologies. 

� Results, including species lists and abundance (including indigenous and introduced), 

observations of refuges / nests etc., significant habitats or species (rare, threatened, 

noxious etc.), ecosystem uses for key species (nesting, migrating, foraging etc.). 

� Conclusions on the significant issues or factors that should be addressed in the 

environmental impact assessment study, including recommendations for further study work 

if required. 

6. Groundwater Resources (Power Plant Only) 

6.1 Collect and Review Background Information  

Background information needs to be obtained by the subconsultant on the existing groundwater 

use and hydrogeological characteristics of the power plant site. Data required to be obtained as 

part of this assessment includes: 

� Determine the location, depth and groundwater levels (both static and pumping levels if 

available) of existing groundwater /bores and wells within two kilometres of the site. 

� Obtain available geological and construction information for bores/wells within two 

kilometres of the power plant site.  Bore construction data may include information on bore 

casing, well screens, and pump installation, such as depth, diameter, material types, 

screen slot sizes, and pump specifications. 

� Determine the locations of existing groundwater users in nearby villages. 

� Advise PT JGI what data is available and whether it is sufficient to prepare hydrogeological 

maps. 

� Prepare hydrogeological maps if there is sufficient data available that show the locations of 

existing boreholes in relation to the proposed power station and ash disposal site.  These 

maps should clearly identify existing groundwater supply bores, surface geology, 

groundwater catchment boundary, and hydrogeological features (e.g. springs). 

� Determine seasonal fluctuation of the groundwater levels from either existing monitoring 

data, or undertake regular water level monitoring of accessible bores. 

� Arrange and undertake a water sampling programme of three bores/wells within one 

kilometre of the proposed site to determine baseline water quality of the groundwater 

system surrounding the project site.  Selection of appropriate sampling sites will be 

undertaken in discussions with PT JGI based on the results of the above review and will 

target wells which have information on geology, bore construction and yield.  It will likely 

include a borehole drilled on the project site, assuming that this has accessible piezometer 

installation.  A total of three water samples are to be collected once the well volume has 
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sufficiently purged such that field parameters (pH, total dissolved solids, temperature) 

have stabilised.    The samples are to be analysed for the same parameters as set out in 
Table 4.1, excluding dioxins. 

6.2 Reporting 

The subconsultant shall provide the base datasets identified above to PT JGI in appropriate 

electronic format to enable data manipulation and integration.  These data will be used by PT 

JGI to develop a preliminary conceptual understanding of the hydrogeology of the area 

surrounding the site.  The results of this work will be used to refine the scope and specific 

requirements for additional investigations and ongoing base data collection to be undertaken. 

7. Contaminated Land (Power Plant Only) 

Surface soil samples to a depth of 300m are to be collect at the power plant area and analysed 

for pesticides being organochlorine, organophosphorous and organo nitrous.  A total of 10 soil 

samples on a grid based system shall be collected and analysed.  

8. Air Quality 

8.1 Ambient Air Quality 

The construction activities for both the power plant/TL and the have the potential to adversely 

impact on the ambient air quality therefore baseline monitoring should be undertaken by the 

subconsultant at a selection of potentially sensitive sites that could be affected by the 

construction activities.   

The monitoring sites must be located in suitable areas that comply with the guidelines set out in 

Australian Standard AS 2922 Ambient Air � Guide for the Siting of Sampling Units 1987.  The 

purpose of AS 2922 is to ensure that the location of the sampling site is such that the collected 

data is representative of that location.  The standard has a number of guidelines to facilitate the 

site location conformity. The guidelines also outline sites to avoid including those that: 

� Restrict airflows in the vicinity of the sampling inlet. 

� May alter pollutant concentrations by adsorption or absorption. 

� Chemical interference with the pollutant being measured may occur. 

� Physical interference may produce atypical results. 

Consideration is also given to vandalism, adequate access, services and local activities when 

selecting a site.  In addition, for the data to be applicable to human health the sampling inlet 

should be located near the breathing zone, i.e. around 1 to 2 m above ground level. 

Figure 7.1 of AS 2922 documentation and shows the generalised layout and guidelines for a 

typical sampling site.  It is noted that security is an issue in respect to the sampling equipment 

and local schools, mosques or other relatively secure sites should be used.  Discussions should 

be entered with village chiefs to fine secure sites. 
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Figure 7.1: Generalised Ground Level Sampling Site 

At this initial stage it is proposed that the following monitoring is conducted at the two sites: 

� PM10/Total suspended particulate using high volume sampler or low volume method. 

� Nitrogen dioxide by  either active sampling or by passive diffusion tubes 

8.1.1 PM10/PM2.5Total Suspended Particulate 

PM10 and PM2.5 will be collected at each of the monitoring sites following Method IO-2.1 

Sampling of Ambient Air for PM10 and PM2.5 Using High Volume (HV) Sampler.  Ambient air is 

drawn at a known flow rate through a prepared filter via a PM10 and a PM2.5 inlet, which 

effectively acts as a hood to prevent precipitation and debris from falling onto the filter.  .  The 

sample volume is calculated from the average flow rate and sample duration.  The material 

collected on the filter is determined gravimetrically. Sampling duration is for a 24-hour period. 

Sampling would be carried out twice a month for a minimum of three months at each of the 

monitoring sites. 

Subconsultant is to advise which method will be followed and when sampling can commence. 

8.1.2 Passive Sampling 

Table 7-1 lists the gaseous pollutants to be measured using integrated passive samplers.  It 

also lists a brief description of the reaction occurring in each passive sampler, the analytical 

method used to measure the reacted product, the sensitivity required, and references for the 

method discussed. Weather shields have been installed at all sites to protect the passive 

sampler units. 

Table 7.1: Passive Sampling Methods 

Pollutant Reaction & Analysis Detection 

Limit 

NO2 Nitrogen (NO2) is chemiadsorbed onto TEA as nitrite. Nitrite is quantified by visible 

spectrophotometry.  Sampling is selective for gaseous molecules.  Any airborne nitrite 

will not cross the diffusive membrane. 

± 2 ppb for 14 

day mean 
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The radiello passive samplers will be exposed for 14 day periods for the three months prior to 

site works commencing at each of the four monitoring sites.  For AMDAL requirements the 

monitoring will be for one 24 hour period per month. 

9. Noise  

9.1 Methodology 

Construction and operational activities have the potential to adversely impact on the noise 

environment therefore baseline monitoring should be undertaken by the subconsultant at a 

selection of noise sensitive sites affected by the activities.  These locations must be situated 

away from existing noise sources such as roads or industry and be representative of the 

ambient noise environment.  Samples will be collected in accordance with the requirements 

specified in the WBG EHS General ..  

Long-term measured background noise levels over a minimum period of 48 hours of good 

weather should be undertaken to provide information on the background noise environment in 

the absence of industrial or extraneous noise sources.  The subconsultant in their Baseline 

Noise Report should comment on any current activities near the pipeline sites that may cause a 

background level of noise and ground vibration (e.g. other industry, railway, major roads, etc.). 

The daily variation of background noise levels recorded every 15 minutes at nearby noise 

sensitive sites should be recorded and reported as mean daily noise levels in the Baseline 

Noise Report with particular regard to the different periods of the day and night.  The survey 

conditions, meteorology, location and results for each location for the baseline monitoring 

should also be recorded and included in the Baseline Noise Report. Noise measurements were 

performed by integrating sound level meter which have facilities LTMS, namely Leq recorded 

every 5 seconds for 60 minutes measurement. Measurements were taken during the 24-hour 

activity (LSM).  Each measurement should be able to represent a certain time interval with a set 

of at least four time measurements during the day and three at night time measurements, such 

as the following example:  

� L1 measured at 07:00 to 08:00 to represent at 06:00 to 9:00  

� L2 measured at 10:00 to 11:00 to represent at 09:00 to 11:00  

� L3 measured at 15:00 to 16:00 to represent at 14:00 to 17:00  

� L4 measured at 20:00 to 21:00 to represent at 17:00. to 22:00  

� L5 measured from 23.00 to 24.00 for representing 22.00 to 24.00  

� L6 measured at 1:00 to 2:00 for representing 24.00 - 3:00  

� L7 measured at 4:00 to 5:00 to represent at 03:00 to 6:00 

Where possible, sufficient noise data should be collected to account for variations in seasonal 

and meteorological conditions.  This will provide a baseline for comparison of predicted noise 

levels as well as information to be used in later studies. 

9.2 Sampling locations � Power Plant 

The noise sample locations should represent all potentially affected receivers. This will typically 

be residential properties and excludes unoccupied buildings and should be continuous over at 

least four days. It should also cover seasonal variations (however as the location is equatorial, 

this may not be relevant). The sites for noise monitoring are as following (also shown in 

Appendix B): 

1) Rural property to the north (affected by existing PS noise) 
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2) Rural property to the south (unaffected by existing PS noise) 

3) Outskirts of Penkanbaru to the west 

4) Outskirts of Penkanbaru to the south 

9.3 Sampling locations � Gas Pipeline Route 

Noise monitoring along the gas pipeline should be representative of the main noise 

environments along the route. This monitoring can be a single 15 minute period at each 

location, however if night works are proposed, monitoring should also be done at night. The 

sites for noise monitoring are as following (also shown in Appendix D): 

1) Outskirts of Penkanbaru close to the proposed pipeline route 

2) Rural environment 

3) River crossing 

4) Outskirts of Jln Koperasi  

5) Close to main road (Ji Raya Minas Perawang) 

9.4 Reporting 

A short Baseline Noise Report will be prepared setting out the above data and provided to PT 

JGI along with the raw noise monitoring data to enable a noise impact assessment to be 

prepared. The subconsultant will provide technical details (specification) of the proposed sound 

level meter to be used, so that PT. JGI can check that it will produce the data required.  

10. Social and Economic 

10.1 General  

The subconsultant will collect data on the current farming activities in the vicinity of the power 

plant site, TL and gas pipeline route.  This includes: 

� A breakdown of the crops being grown, number of hectares covered and the annual 

tonnages harvested and the number of local people who farm or are supported by these 

fields. 

� Demographic data on the number of people involved in the farming activities, where they 

reside, and age profile. 

The subconsultant is required to collect information on: 

� Historical settlement of the area and traditional activities; 

� Known archaeological sites within two kilometre radius of the gas supply pipeline; 

� Traditional and present-day social and tribal structures in the proposed sites; 

� Identify and describe of sites of cultural and heritage importance within two kilometre 

radius of the power plant site, TL and gas pipeline route; 

� Determine the values(importance) placed on these sites in terms of local, regional and 

national significance; 

� Identify and record existing activities of cultural and heritage value within two kilometre 

radius of the power plant site, TL and gas pipeline route; 

� Identify potential effects of the proposed power plant site, TL and gas pipeline route on the 

cultural and heritage sites and values;  
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� The views of the key local, regional and national groups, as relevant on the heritage and 

cultural sites near the site; and 

� Provide a report that sets out the methodology used to collect the baseline data and the 

data collect in respect to cultural activities and heritage sites in the surrounding area. 

10.2 Public Health 

The subconsultant is required to collect information on: 

� Historical information of public health in the vicinity of the power plant site, TL and gas 

pipeline route, to include: 

� Identify and describe of type of public disease on the area; 

� Determine the values (dominance) of the disease on the area; 

� Identify public health facilities to include availability of health worker on the area; 

� Identify potential effects of the proposed transmission line on community public health; 

and  

� Provide a report that sets out the methodology used to collect the baseline data and the 

data collect in respect to public health in the surrounding area. 



 

 

Appendix 1 Proposed Location of Power Plant and Transmission Line 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

















































































































































http://www.mfe.govt.nz/sites/default/files/ambient-guide-may02.pdf
http://www.mfe.govt.nz/publications/air/atmospheric-dispersion-modelling-jun04/atmospheric-dispersion-modelling-jun04.pdf
http://www.mfe.govt.nz/publications/air/atmospheric-dispersion-modelling-jun04/atmospheric-dispersion-modelling-jun04.pdf
http://www.environmentagency.gov.uk/static/documents/Conversion_ratios_for__NOx_and_NO2_.pdf
https://www3.epa.gov/ttnchie1/ap42/ch03/final/c03s01.pdf
https://www3.epa.gov/ttn/scram/appendix_w/2016/AppendixW_2017.pdf
http://www.ifc.org/wps/wcm/connect/532ff4804886583ab4d6f66a6515bb18/1-1%2BAir%2BEmissions%2Band%2BAmbient%2BAir%2BQuality.pdf?MOD=AJPERES
http://www.ifc.org/wps/wcm/connect/532ff4804886583ab4d6f66a6515bb18/1-1%2BAir%2BEmissions%2Band%2BAmbient%2BAir%2BQuality.pdf?MOD=AJPERES
http://www.ifc.org/wps/wcm/connect/dfb6a60048855a21852cd76a6515bb18/FINAL_Thermal%2BPower.pdf?MOD=AJPERES&id=1323162579734
http://www.ifc.org/wps/wcm/connect/dfb6a60048855a21852cd76a6515bb18/FINAL_Thermal%2BPower.pdf?MOD=AJPERES&id=1323162579734


http://apps.who.int/iris/bitstream/10665/69477/1/WHO_SDE_PHE_OEH_06.02_eng.pdf
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