




Rajamandala 47 MW HEPP UKL-UPL Study 
West Bandung and Cianjur Regency – West Java Province 

 
 
 
 
 
 
 
 
 

PREFACE 

 
 
 
 
 
 
 





Rajamandala 47 MW HEPP UKL-UPL Study 
West Bandung and Cianjur Regency – West Java Province 

 
 
 
 
 
 
 
 

LIST OF CONTENTS 
 
 
 
 
 
 
 



Rajamandala 47 MW HEPP UKL-UPL Study 
 West Bandung and Cianjur Regency � West Java Province 

   ii

LIST OF CONTENTS 

Preface    ..........................................................................................  i 
List of Contents    ..........................................................................................  ii 
List of Table    ..........................................................................................  iv 
List of Figure  ..........................................................................................  vi 
List of Appendices    ..........................................................................................  vii 

Chapter 1. INITIATOR IDENTITY  ........................................................................  I - 1 
 1.1. Background  ..........................................................................................  I - 1  

 1.2. Initiator Identity  .....................................................................................  I – 2 

 1.3. UKL-UPL Compiler Identity ...................................................................  1 – 2 

Chapter 2. BUSINESS PLAN AND/OR ACTIVITY ..............................................  II - 1 
 2.1. Name of business plan and/or activities  ...............................................  II - 1 

 2.2. Location of business plan and/or activities ............................................  II - 1  

 2.3. Scale of business and/or Activities  .......................................................  II - 3  

 2.4. Components Outline of Business Plan and/or Activities  ......................  II - 10 

       a) Pre-construction Stage ......................................................................  II - 10 

       b) Construction Stage ............................................................................  II - 11 

       c) Operational Stage ..............................................................................  II - 19 

 2.5. Environmental Baseline  .......................................................................  II - 20 

       a) Chemistry – Physical Components ....................................................  II - 20 

       b) Biological components .......................................................................  II - 36 

       c) Social, Economic and Cultural Components ......................................  II - 43 

       d) Public Health Components ................................................................  II - 50 

Chapter 3. ENVIRONMENTAL IMPACT WILL HAPPEN ....................................  III - 1 
       3.1. Pre-construction Stage ....................................................................  III - 1 

       3.2. Construction Stage ..........................................................................  III - 2 

       3.3. Operational Stage ...........................................................................  III - 9 

Chapter 4. ENVIRONMENTAL MANAGEMENT AND MONITORING PROGRAM IV - 1 
 4.1  Environmental Management Program ..................................................  IV - 1  

 4.1.1. Pre-construction Stage ..............................................................  IV - 1 

 4.1.2. Construction Stage ....................................................................  IV - 4 

 4.1.3. Operational Stage ......................................................................  IV - 15 



Rajamandala 47 MW HEPP UKL-UPL Study 
 West Bandung and Cianjur Regency � West Java Province 

   iii

 4.2  Environmental Monitoring Program .......................................................  IV - 29 

 4.2.1. Pre-construction Stage ..............................................................  IV - 29 

 4.2.2. Construction Stage ....................................................................  IV - 31 

 4.2.3. Operational Stage ......................................................................  IV - 39       

Chapter 5. STAMP AND SIGNATURE  ...............................................................  V - 1 

       



Rajamandala 47 MW HEPP UKL-UPL Study 
West Bandung and Cianjur Regency – West Java Province 

 
 
 
 
 
 
 
 

LIST OF TABLE 
 
 
 
 
 
 
 



Rajamandala 47 MW HEPP UKL-UPL Study 
 West Bandung and Cianjur Regency � West Java Province 

   iv

LIST OF TABLES 

Table 2.1.  Generating capacity, discharge and water level elevation  .................  II – 3 

Table 2.2. Description of weir ..............................................................................  II – 3  

Table 2.3. Description of intake ...........................................................................  II – 4 

Table 2.4. Description of headrace ......................................................................  II – 4  

Table 2.5.  Description of head tank  ....................................................................  II – 5  

Table 2.6. Description of penstock .......................................................................  II – 5  

Table 2.7. Description of powerhouse .................................................................  II – 6  

Table 2.8. Description of tailrace .........................................................................  II – 6  

Table 2.9.  Type of a turbine and a generator .......................................................  II – 6  

Table 2.10. Plan of Land Used For Rajamandala HEPP .......................................  II – 10  

Table 2.11. Capacity Used Equipment ..................................................................  II – 12  

Table 2.12. Schedule of Construction Development Plan for Rajamandala HEPP  II – 18   

Table 2.13. Rainfall at study area and surrounding areas during 2005 – 2010 .....  II – 20  

Table 2.14. Monthly Average Air Humidity in the Region  .....................................  II – 20  

Table 2.15. Measurement Results of Air Quality and Noise ..................................  II – 21  

Table 2.16. Debit Relization Of Nanjung River, Saguling HEPP ...........................  II – 22  

Table 2.17. Results Measurement of River Water Quality in Study Areas ............  II - 23 

Table 2.18. Measurement results of Well Water Quality in Bantarcaringin  

  and Cisameng Villages .......................................................................  II – 24  

Table 2.19. Regional Stratigraphy Saguling HEPP  Dams Area and Surrounding  II – 26  

Table 2.20. Stratigraphy Project Location and Structure of Main Building HEPP ..  II – 28  

Table 2.21. Land Use in the Village Cihea and Rajamandala Kulon .....................  II – 33  

Table 2.22. Main Land Use In Every Village at Study Areas .................................  II – 33  

Table 2.23. Agricultural Land Area by Type of Irrigation in Study Areas ...............  II – 34  

Table 2.24. Vegetation Around Intake and Weir Location .....................................  II – 36  

Table 2.25. Vegetation at Cisameng River Estuary ...............................................  II – 37  

Table 2.26. Vegetation Yard in Cisameng Village  ................................................  II – 38  

Table 2.27. Vegetation Yard in Bantarcaringin Village ..........................................  II – 38  

Table 2.28. Vegetation at Powerhouse  ................................................................  II – 39  

Table 2.29. Vegetation in the Plan between Weir and Powerhouse ......................  II – 39  



Rajamandala 47 MW HEPP UKL-UPL Study 
 West Bandung and Cianjur Regency � West Java Province 

   v

Table 2.30. Phytoplankton types found in study area ............................................  II – 41  

Table 2.31. Benthos types found in Study Areas ...................................................  II – 42 

Table 2.32. Fish Type in Along Weir Rajamandala HEPP to Power House 
Rajamandala Plan ..............................................................................  II – 43  

Table 2.33. Population Densities in Study Areas ..................................................  II – 44  

Table 2.34. Total Population By Sex and Sex Ratio ..............................................  II – 44  

Table 2.35. Total Population By Age Group in Study Area ....................................  II – 45  

Table 2.36. Number of Schools, Students and Teachers in Study Area ...............  II – 45  

Table 2.37. Number of Population by Educational Level in Two Villages .............  II – 46  

Table 2.38. Total population by Type of Occupation .............................................  II – 47  

Table 2.39. Total Population by Employment Force ..............................................  II – 47  

Table 2.40. Place of Worship in Haurwangi and Cipatat Sub-District ....................  II – 48  

Table 2.41. Place of Worship Around Study Area .................................................  II – 48  

Table 2.42. Environmental Facilities and Infrastructure in Study Areas  ...............  II – 48  

Table 2.43. Attitudes and Perceptions of Community Development Action Plan  

  Rajamandala HEPP ............................................................................  II - 50 

Table 2.44. Types of Diseases Often in Areas Community Study  ........................  II - 51 

Table 2.45. Total of Health Facilities in Study Areas  ............................................  II - 51 

Table 2.46. Total Health Facility Study Areas . ......................................................  II – 51 

Table 3.1.  Predicted increase in ambient air pollutants .......................................  III – 4  

Table 3.2. Summary Impact of Rajamandala 46.6 MW Development Plan .........  III – 11  

Table 4.1. Summary of Rajamandala HEPP Environmental Management ..........  IV – 19  

Table 4.2. Summary of Rajamandala HEPP Environmental Monitoring ..............  IV – 43  



Rajamandala 47 MW HEPP UKL-UPL Study 
West Bandung and Cianjur Regency – West Java Province 

 
 
 
 
 
 
 
 
 

LIST OF FIGURE 
 
 
 
 
 
 
 



Rajamandala 47 MW HEPP UKL-UPL Study 
 West Bandung and Cianjur Regency � West Java Province 

   vi

LIST OF FIGURE 

Figure 2.1.   Development Action Plan of Rajamandala Hydroelectric Power  

   Plant 47 MW  ....................................................................................  II – 2  

Figure 2.2.   Lay Out Rajamandala 47 MW HEPP ................................................  II – 8  

Figure 2.3.  Elongated pieces 47 MW Rajamandala HEPP .................................  II – 9  

Figure 2.4.   Regional Geological Map of Rajamandala and Surroundings ...........  II – 30  

Figure 2.5.   Spatial Structure Plan for West Bandung regency ............................  II – 32 

Figure 2.6.  Map of Land Use in Cipatat and Haurwangi District .........................  II – 35  

Figure 2.7.  Sampling Location ............................................................................  II – 52   

Figure 3.1.  Flow chart of impact of development activities Rajamandala 47 MW 
HEPP at pre construction stage ........................................................  III – 14  

Figure 3.2.  Flow chart of impact of development activities Rajamandala 47 MW 
HEPP at construction stage ..............................................................  III – 14  

Figure 3.3.  Flow chart of impact of development activities Rajamandala 47 MW 
HEPP at Operational stage ..............................................................  III – 15 

Figure 4.1.  Location Map of Environmental Management on Preconstruction 
Stage and Construction Stage ..........................................................  IV – 27  

Figure 4.2.  Location Map of Environmental Management on Operational Stage  IV – 28  

Figure 4.3.  Map of Environmental Monitoring plan for Rajamandala HEPP Pre 
Construction Stage and Construction Stage .....................................  IV – 49  

Figure 4.4.  Map of Environmental Monitoring plan for Rajamandala HEPP 
Operational Stage .............................................................................  IV – 50  



Rajamandala 47 MW HEPP UKL-UPL Study 
West Bandung and Cianjur Regency – West Java Province 

 
 
 
 
 
 
 
 

LIST OF APPENDICES 
 
 
 
 
 
 

 



Rajamandala 47 MW HEPP UKL-UPL Study 
 West Bandung and Cianjur Regency � West Java Province 

   vii

LIST OF APPENDICES 

Appendix 1.  Minutes and meeting of discussion Rajamandala 47 MW HEPP 

Appendix 2. Advice and comments of discussion Rajamandala 47 MW HEPP 

Appendix 3. Permits letter of spatial plan Cianjur Regency 

Appendix 4. News events, the attendance list, and suggestions/feedback                            
socialization activities Rajamandala 47 MW HEPP 

Appendix 5.  Competency standards of HEPP 

Appendix 6.  Result of Measuring the Quality of Well Water and River Water 

Appendix 7. Plankton and Benthos results 

Appendix 8.  Questionaire 

Appendix 9. Photos 



Rajamandala 47 MW HEPP UKL-UPL Study 
West Bandung and Cianjur Regency – West Java Province 

 
 
 
 
 
 
CHAPTER 1  
INITIATOR IDENTITY 

 
 
 
 
 

 
 
 



 Rajamandala 47 MW HEPP UKL-UPL Study 
 West Bandung and Cianjur Regency � West Java Province

|   I - 1 

1.1. Background 

In order to reduce use of fuel oil at power plants owned by PT PLN (Persero), and to 
be able to meet needs of electrical energy continues to rise, government has set a 
national energy policy of Republic of Indonesia through Presidential Regulation No. 5 
Year 2006 on National Energy Policy. Priorities are reflected in development program 
of 10,000 MW, of which 70% of the plan are met through development of renewable 
energy.

Construction of hydroelectric power is one of priority Government of                
Republic of Indonesia in search of alternative energy sources. These efforts in line 
with policy of diversification of energy, petroleum savings efforts and need for 
electricity is increasing in Indonesia, particularly in Java. One source of renewable 
energy and has potential of vast natural resources at Indonesians who have not been 
utilized as a primary energy source for purposes of Hydro power plant is energy. 
Hydro energy potential which is owned by the Indonesians are very large, while 
utilization as primary energy for purposes of generating only about 6% of the potential 
that exists 

In 2003 have been prepared in UKL-UPL Rajamandala 30 MW HEPP, which has 
received approval from the Head of BPLHD West Java Province Number 
1216/060/IP/2004. However, existence of some economic and technical 
considerations, then PT. Indonesia Power, a subsidiary of PT. PLN (Persero) in 
cooperation with KANSAI Electric Power Co., Inc. Plan back to build Hydroelectric 
Power Plant (HEPP) Rajamandala with 47 MW capacity, located in Cihea Village and 
Rajamandala Kulon Village. 

Referring to Regulation of Environment Minister No. 11 of 2006 on Types of Business 
Plan and/or Activity Equipped With Mandatory Environmental Impact Analysis, 
activities are not required to perform environmental impact analysis, because it has a 
capacity of less than 50 MW to arrange study Environmental Management Efforts 
(UKL) and Monitoring environment Efforts (UPL). 

INITIATOR IDENTITY 

Chapter
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1.2. Initiator Identity  

a) Institution name : Consortium PT. Indonesia Power – Kansai Electric 
Power Co.  

b) Address : Jl. Jenderal Gatot Subroto Kav. 18 Jakarta 12950 

c) Phone : (021) 5267666 (Hunting) 

d) Fax :  (021) 5250824 – (021) 5262627  

1.3. UKL-UPL Compiler Identity 

a) Consultant : PT. Kwarsa Hexagon 

b) Address : Jl. Rancabolang No. 36 Bandung 40286  

c) Telephon : (022) 7562107 (Hunting) 

d) Fax :  (022) 7502183 

e) Study Compiler Team : 

Team Leader : Sulaeman, MT 

Planology Expert :  Budhi Darmawan, ST 

Geology Expert :  Ir. Sutarno 

Biology Expert :  Nurlaela, S.Si 

Electro Expert : Teguh Arfianto, ST 

Socio-Economic- 
Cultural Expert :  Much Anwar, SE 

 Public Health Expert: Dr. Sony Adam 
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2.1. Name of business plan and/or activities 

The name of activity plan development is Rajamandala 47 MW                    
Hydro Electric Power Plant (HEPP). 

2.2. Location of business plan and/or activities  

Location plan of development activities Rajamandala 47 MW Hydro Electric 
Power Plant in the administration, namely: 

 Kampong :  Cisameng and Bantarcaringin 

 Village :  Rajamandala Kulon and Cihea 

 Sub-District  : Cipatat and Haurwangi  

 District :  West Bandung and Cianjur 

 Province  :  West Java 

The distance from Bandung city is about 60 km (Figure. 2.1.). Site Project can be 
reached from Bandung city with four wheel drive vehicles, for approximately               
2 hours by road paved  Saguling HEPP conductivity.  

Area land for development activities Rajamandala 47 MW Hydro Electric Power 
Plant  (HEPP) is approximately 26.7 Ha of land, including for temporary facilities, 
intake area, headrace, powerhouse, outlet areas, disposal areas and access 
road.  
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2.3. Scale of business and/or Activities : 

a. Main components of Rajamandala Hydro Electric Power Plant (HEPP) 

 Capacity of Plant 

Types of Hydro Electric Power Plant  to be constructed, is water way type 
with an installed capacity of 47 MW generated by one turbine unit,  which is 
driven by flow of water delivered from outlet of Saguling Hydro Electric 
Power Plant  along ± 1.2 km with a maximum discharge is 168 m3/sec. 
Energy generated will be channeled through 150 kV Transmission Line to 
150 kV toward SUTT of Cigereleng-Cianjur. Generating capacity, discharge 
plan and elevation of water level in intake and outlet can be seen in     
Table 2.1 

Tabel 2.1. Generating capacity, discharge and water level elevation 
No. Description Size
1 Maximum capacity 47 MW 

2 The maximum water discharge 168 m3/sec 
3 Effective Head 31.7 meter 

4 The annual generation capacity 181 GWh 

5 Water level at intake Elevation 253,500 meter 
6 Water level at outlet  Elevation  219,500 meter 

Source : PT. Indonesia Power, 2011 

 Weir 

The weir will be constructed just downstream of the outlet of the Saguling 
HEPP on the right bank of the Citarum river to take the water from the 
Citarum river into the intake for power generation. The weir will have the 
outlet facility to release the compensation flow discharge to the 
downstream. Description of weir can be seen in Table 2.2. 

Table 2.2. Description of weir 

No weir Size 
1 Type Floating type 
 2 Width 55.9 m 
 3 Height 4.7 m 
 4 Length 15.5 m 

Source : PT. Indonesia Power, 2011. 

 Intake 

The intake will be constructed on the left bank of the Citarum river to take 
the water from the Citarum river into the waterway for power generation at 
the Plant. The intake will have the function to steadily draw the maximum 
discharge of 168m3/sec. The intake will be designed so that the intake 
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stability can be secured in both flood case and earthquake case, and will 
be constructed on foundation with sufficient bearing strength. At the front of 
the intake, a trash-rack(s) will be installed to prevent any driftwood, trash, 
etc. from flowing into the headrace tunnel. An intake gate(s) will also be 
installed at the downstream of the trashrack(s). Description of intake can be 
seen in Table 2.3. 

Table 2.3. Description of intake 

No intake Dimensi 
 1 WIdth  11,1 � 32,2 m 
 2 Height 8.4 � 11,3 m 
 3 Length 32,6 m 

Source : PT. Indonesia Power, 2011.

 Headrace 

The headrace will be constructed between the  intake and the head tank. 
The headrace will consist of the headrace tunnel section and the open 
channel section. The water taken from the intake will flow through the 
headrace tunnel and the open channel to the head tank. The headrace 
tunnel will be a non-pressure tunnel type. The size of the headrace tunnel 
will be designed so that the maximum design discharge of 168m3/sec can 
flow steadily in non-pressure condition. And tunnel support works will be 
done by such as shotcrete, rock bolts and H-section steel supportings. 

Description of headrace can be seen in Table 2.4. 

Table 2.4. Description of headrace 

 No headrace Size 

Tunnel 

1 Type Non pressure 
2 Length 1,076 m 
3 Internal height 8.5 m 
4 Internal width 8.6 m 

Open channel 
5 Length 94.4 m 
6 Internal height 8.8 - 8.9 m 
7 Internal width 8.6 m 

Source : PT. Indonesia Power, 2011. 

 Headtank 

The head tank will be constructed between the headrace and the penstock. 
The head tank will have the function to regulate the difference of water 
volume between the amount of inflow into the head tank through the 
headrace and the amount of outflow from the head tank to the penstock in 
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response to the load fluctuation. The head tank will also have enough water 
surface area to maintain stable water level for the automatic water level 
regulation system using the water level detector at the head tank. The 
entrance of the penstock will be designed so as to maintain smooth inflow 
into the penstock and to prevent adverse influence to the penstock and 
water turbine due to air entraining. The head tank will have a sand drain 
valve to drain the soil and sand deposited on the bottom of the head tank. 
At the entrance of the penstock, a trashrack(s) will be installed. Description 
of head tank can be seen in Table 2.5.  

Table 2.5. Description of head tank 

No Head tank Dimensi 
1 Type Side channel spillway 
2 Width 11.1 - 29.5 m 
3 Height 10.4 - 21.8 m  
4 Length 106.5 m 

Source : PT. Indonesia Power, 2011. 

 Penstock  

The penstock will be constructed between the head tank and the 
powerhouse. The penstock will have appropriate watertightness. The 
penstock will be designed to resist against internal pressure produced by 
hydrostatic water head, up-surging plus pressure rise due to water 
hammer. Description of headrace can be seen in Table 2.6. 

Table 2.6. Description of penstock 

No Penstock Size 
1 Internal diameter 15.0 m 
 2 Length 41.2 m 

Source : PT. Indonesia Power, 2011. 

 

 Powerhouse  

The powerhouse will be constructed on the left bank of the Citarum river at 
the upstream of the Cirata reservoir. The powerhouse will be designed to 
accommodate one (1) turbine and generator unit. The powerhouse will be 
built on sound rock foundation with sufficient bearing strength. The ground 
floor level of the powerhouse will be determined in order to avoid 
inundation. Excavated slopes around the powerhouse will be protected to 
maintain slope stability as a permanent structure. The substructure of the 
powerhouse will not allow serious water leakage which causes problems in 
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operation and maintenance of the powerhouse. Enough space for 
operation and maintenance will be allocated around the powerhouse. 
Description of powerhouse can be seen in Table 2.7.  

Table 2.7. Description of powerhouse
No Powerhouse Size 
1 Type Semi Underground 
2 Width 28.0 m 
3 Height 19.0 m 
4 Length 35.3 m 

Source : PT. Indonesia Power, 2011. 

 Tailrace 

The tailrace will be a part of the waterway necessary to discharge the water 
from the draft tube to the Citarum river. After power generation, the water is 
released to the Citarum river through tailrace. The tailrace will have the 
stop-logs for maintenance work. Description of tailrace can be seen in 
Table 2.8.  

Table 2.8. Description of tailrace
No Tailrace Size 
1 Type Tunnel 
2 Internal width 7.5 - 11.9 m 
3 Internal height 5.6 � 7.5 m 
4 Length 22.0 m 

Source : PT. Indonesia Power, 2011. 

 

 Electrical Equipment 

A Turbine used to Rajamandala 47 MW HEPP is vertical shaft Kaplan type. 
A Generator is a vertical shaft type Generator 3 phase AC Synchronous 
generator. Description of a turbine and a generator can be seen in Table 
2.9.  

Table 2.9. Description of a turbine and a generator 

1 Turbine 
Type Vertical shaft Kaplan 

Number 1 

2 Generator 
Type  Vertical shaft 3 fase AC 

Synchronous generator 
Number 1 

Source : PT. Indonesia Power, 2011. 
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b. Supporting components of Rajamandala HEPP 

 Acces road 

There will be following two (2) routes for the access roads:  

- Existing road � Saguling power station � Intake; 

The route will be selected so as to minimize adverse impacts to the 
existing facilities, farmland and daily life of the surrounding local people 
due to widening and/or construction of new roads. 

- Existing road � Powerhouse, Tailrace outlet,  Switchyard, etc. 

The route up to each permanent structure to be required for operation 
and maintenance after Commercial Operation Date will be constructed. 
The route will be planned so as to minimize adverse impacts to the 
existing facilities, farmland and daily life of surrounding local people due 
to widening and/or construction new roads. 

The access road will be safe for the transportation for construction, 
operation and maintenance of the power station. Plan access road can be 
seen in Figure 2.3. 

 Project Office/Base camp 

Project office / Base camp for Consortium PT. Indonesian Power � Kansai 
Electric Power Co. and contractors staff during construction activities will 
be located near location of activities. Figure general plan Rajamandala 47 
MW HEPP development can be seen in Figure 2.2, while the elongated 
pieces can be seen in Figure 2.3. 
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2.4. Components Outline of Business Plan and/or Activities 

An outline of activity plan phases for Rajamandala 47 MW HEPP is divided into 
three phases activities, namely of pre-construction phase, construction phase and 
operational phase. 

a. Pre-construction Stage 

At this phase activities carried out in general non-physical activities such as field 
surveys, to study architecture, engineering feasibility, environmental feasibility 
studies and land acquisition. Some of above activities will involve relevant 
agencies such as Government of West Bandung Regency and Cianjur Regency, 
National Land Agency, Corps of Forestly and, Corps Resources and Water. 

Communities affected arable land release will be resolved by compensation for 
land, buildings and plant on it through consultation between the proponent, owner 
/ tenant of land as well as government officials. The number of people affected 
landowners owned the land acquisition by about 42 head of the Family. The plan 
area of land required for Rajamandala HEPP can be seen in Table 2.10. 

Table 2.10. Plan of Land Used For Rajamandala HEPP 

No Name Plan of Use Administrative 
Area 

Land Area 
(Ha) 

Name of  Land 
Owner Land Use 

1 Temporary 
Facilities 

Concrete Plant 
Accomodation 
Stock Area 

Cipatat Sub 
District, West 
Bandung  
Regency 

5,3 

PT.  PLN 
 Moor Field 

2 Intake Area River Excavation 
Cutting and Slop 
Protect 
Weir 
Intake Stucture 

Cipatat and 
Haurwangi Sub 
District,  West 
Bandung  and 
Cianjur Regency 

0,8 

PERUM PERHUTANI  Mixed garden 

3 Headrache Cutting and Slope 
Protect 
Open Channel 
Tunnel  

Haurwangi Sub 
District  Cianjur 
Regency 

1,9 
PERUM PERHUTANI 
PERUM PERHUTANI 
Village Land 

Mixed garden 

4 Powerhouse 
Area 

Cutting and Slope 
Protect 
Spillway 
Headtank 
Penstock 
Powerhouse 

Haurwangi Sub 
District  Cianjur 
Regency 6,0 

Village Land 
PERUM PERHUTANI 
PERUM PERHUTANI 
Village Land 
Village Land 

Mixed 
gardens and 
Rice fields 

5 Disposal Area Filling Haurwangi Sub 
District,  Cianjur 
Regency 

5.9 
Land  owned by 
citizens 

Mixed Garden 
and Rice 
Field 

6 Access Road Access Road Cipatat and 
Haurwangi Sub 
District,  West 
Bandung  and 
Cianjur Regency 

6.8 

Land  owned by 
citizens Mixed 

Garden, Yard  
and RiceField 

Source : Kansai Electric Power Co.,Inc, 2011 
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b. Construction Stage 

In construction Stage, activities undertaken are: 

 Labor Mobilization  

Labor Mobilization will be recruited before execution of construction activities. 
Temporary housing  for arrivals workers will built a basecamp around project site. 
Recruitment of labor needed during construction activities, especially for workers 
who meet criteria required and needed to be optimized from locals people . 

Amount of labor mobilized is around 250 person, mostly using local people as 
follows: 

i. Mobilization of equipment and construction materials as many as 21 person 
with details : 

- Coordinator  : 2 person 
- Civil Supervisor  : 1 person 
- Supervisors elmek : 2 person 
- Driver   : 2 person 
- Security   : 4 person 

ii. Base camp construction and road carrying as many as 31 person with 
details : 

- Supervisors  : 1 person 
- Vulcan   : 4 person 
- Tailor Dig  : 8 person 
- Carpenter  : 8 person 
- Tailor of conveyance : 10 person 

iii. Construction of weir and intake as many as 75 person, comprising : 

- Technical Power : 4 person 
- Supervisors  : 2 person 
- Tailor Dig  : 12 person 
- Carpenter  : 6 person 
- Vulcan   : 4 person 
- Tailor the wall   : 8 person 
- Power begisting  : 4 person 
- Power foundry  : 27 person 
- Operator vibrator : 8 person 

iv. Construction of Powerhouse and Tailrace as many as 95 person, 
comprising: 

- Technical Power : 4 person 
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- Supervisor  : 3 person 
- Power begesting : 8 person 
- Power foundry  : 30 person 
- Operator vibrator : 10 Person 
- Tailor the wall  : 12 person 
- Tailor Dig  : 20 person 
- Carpenter  : 8 person 

v. Transportation and Stockpiling Soil Former mining as many as 28 person, 
comprising : 

- Supervisors  : 2 person 
- Driver   : 4 person 
- Operator tools  : 2 person 
- Tailor dig  : 12 person 
- Tailor of conveyance : 8 person 

 

 Mobilization of Equipment and Construction Materials 

Most of major equipment for construction of Rajamandala HEPP be imported 
from outside project site. Equipment will be transported to project site by truck or 
trailer through main streets of Rajamandala and UBP Saguling HEPP. 

Type of equipment used, are  Excavator (back hoe), Wheel loaders, dum truck 
transporters, etc. Equipment is imported only once to the project site. Meanwhile, 
construction material composed of electrical components and buildings, among 
others turbine, sand, stone, cement, iron concrete, steel plate. 

Mobilization of heavy equipment will be implemented in accordance with 
procedures and construction schedules and work plans from contractor. The 
work will take place at all times of a construction work. Heavy equipment is 
expected to be used and capacity of each tool to be used in project construction 
activities are as listed in Table 2.11. 

Tabel 2.11  Capacity Used Equipment 
No. Types of Tools Capacity 

1 Back Hoe 1.50 m³ 

2 Bulldozer 1.25 m³ 

3 Road Roller 8-10 Ton 

4 Vibro Roller 6-8 Ton 

5 Grader 2.00 m³ 

6 Crane 10 Ton 

7 Drill -  

8 Mollen 5.00 m³ 
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No. Types of Tools Capacity 

9 Vibrator -  

10 Dump Truck 10 m³ 

11 Pneumatic Tyre Roller 8-10 Ton 

12 Tandem Roller 8-10 Ton 

13 Asphalt Mixing Plant 50 Ton/jam 
Source : PT. Indonesia Power, 2011. 

 Development of basecamp and Access Road 

Access Road construction will begin with maturation of land vegetation clearing, 
stripping land and soil grating. This activity will include clearing vegetation, 
cutting trees and shrubs located on land that will be Access road. Next job is a 
series of maturation of land that is peeled hardening using a grinding machine 
which is then followed by road construction and paving road.  

The length of road conductivity (access road) which is planned for 1.3 km, with a 
pavement width for an access road planned for 4.00 meters and has a wide 
shoulder that planned the left side and right side of 1.00 meters. In the 
administration plans to build access roads into two Regencies namely West 
Bandung Regency and Cianjur regency, where along ± 100 meters there are in 
West Bandung Regency. 

As a means of Employment accommodation during construction activities will be 
erected a temporary building. Temporary building which includes office and 
basecamp will be erected on land that is located around site project. 

 Civil Construction 

Construction of Weir and Intake

The function of intake is to capture water from river which has been elevated 
by weir. Weir to be constructed using a floating type with the width of 55.9 
meters x the height of 4.7 meters x the length of 15.5 meters. As for intake is 
a horizontal type with the width of 11.1 - 32.2 meters x the height of 8.4 - 11.3 
meters x the length of 32.6 meters and located on the left bank of Citarum 
River.  

Construction of Headrace Tunnel and Penstock 

Waterways (headrace tunnel) will be built at below ground. Thus headrace 
tunnel is an underground tunnel lined horseshoe-shaped reinforced concrete.  

In the implementation of construction of water channels (headrace tunnel) will 
use Drailling Blashting Methods in which impact of noise, vibration and fly rock 
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can be suppressed as well as referring to ISO 03-6460.3-2000 about Tunnel. 
Things that must be considered in Tunnel among others: 

 Communication equipment 

Communications equipment should be available to workers who work at 
working can communicate about materials and equipment needed and 
provide a warning against dangers that are not expected as well as 
receive important instructions. System is taken depends on size and 
length of tunnel, number of workers in tunnel and tunnel system, potential 
risk and speed implementation. Inside tunnel larger and longer faster 
communication is indispensable. Signaling system with a bell or light 
colored adequate for routine communications, such as demand segment 
lining or other material that should be immediately sent to advance work. 

 Noise level 

Very high-intensity sound can deafen and cause direct damage to the ear. 
At lower intensities, voice that rang continuously can cause deafness, 
although its intensity can still be tolerated. Figures maximum equivalent 
continuous sound level (LEQ) is based on 8 hours/day, set at 90 dB(A) for 
unprotected ears, in certain circumstances amounting to 135 dB and for 
an irregular sound of 150 dB. Above these limits ear protectors should be 
used. 

Noise can be reduced by installing sound dampening equipment that is 
relatively distant from workers by using a silencer cover. All aspects must 
be carefully considered before equipment is installed. If screening or 
acoustic absorbers are used, then risk of fire and ventilation requirements 
must be carefully calculated. Periodic maintenance of equipment by 
replacing or repairing damaged parts can contribute in reducing handling 
noise. If sound can not be reduced to safe levels, ears should be protected 
with the use of adequate protective. The best type of hearing protectors 
depends on conditions, whether use of certain workers on shift work or to 
work a short while. Equipment including temporary earplugs, earplugs 
permanent, headband with a layer of rubber, gloves and ear protectors are 
specially sensitive to amplitudes. Ear protectors must be worn and fitted 
individually trained persons. Hygiene in its use is an important factor. 

 Entrance to tunnel 

If used a permanent tunnel, lining design should be considered as a 
permanent job. If tunnels are built using structural support while 
temporary, then the building must be treated as a temporary job. Size of 
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tunnel should be sufficient to cope with emergency situations that may 
occur. 

On a larger tunnel, diesel truck can be used to transport material 
ingredients. Greater distance required between a truck with people, 
equipment and walls of the tunnel compared to rail vehicles. Roads should 
be clearly defined with signs line. As in diesel locomotive, special attention 
should be given to the reduction of exhaust gases and ventilation systems. 
Trucks should not be used on slopes steeper than 1:10, except on special 
conditions. At the time the charge was poured out, the truck should be in a 
flat position and the driver out of the cabin. 

Each truck shall be equipped with the equipment, as follows: 
(a) Gawar tool that can be sounded; 
(b) Two white headlights that have a visibility of 60 m; 
(c) Two red taillights can be seen at a distance of 60 m; 
(d) The braking system is fairly reliable, especially on a hill that can be 

easily operated by the driver; 
(e) The hand brake capable of holding a fully loaded vehicle on a hill; 
(f) Windbreaks should be equipped with cleaning tools; 

Each truck is the responsibility of a competent driver, someone who has a 
relevant heavy vehicle driver's license. Motorists should check the charge 
and if necessary, flattening it before leaving the place of loading. 

Vehicles used in the tunnel must be parked in a state of the engine is 
turned off in low gear position or reverse gear. When used more than one 
truck in lane one-way street must be equipped with signs to arrange it so 
efficient. This may be done by using a telephone or radio, depending on 
the complexity of the road network system. 

 Installation of electricity 

In tunnel work, additional protection against  risk of electric shock, fire and 
explosion, security people and workers become very important, depending 
on continuity of electricity supply, especially those related to lighting, 
pumping, ventilation and air-pressure 

The importance of each job and time to decide the supply depends on the 
condition of the tunnel as well as methods of implementation. Backup 
power generators need to be prepared which is connected to the main 
connective. Key mover and the electrical circuit must be designed in such 
a way that the circuit is important is not broke, when another series of 
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broken or damaged. All electrical circuits must be isolated, resulting in the 
installation, maintenance and repairs can be done safely. 

In tunnel that has been or is being done through soil that contains lots of 
methane or other flammable gases, all electrical equipment used in the 
tunnel should be created, installed and protected against danger of 
explosion. Electrical equipment should be insulated to protect against 
flammable gases. 

On use of explosives, hazards that may occur is when initial ignition of 
electric detonators during charging and penyambungannya. Before 
detonators and explosives placed on face of work, all the lighting and the 
circuit should be withdrawn at a safe distance from working face and must 
be switched off or isolated. Safe distance depends on surrounding 
environment, including drilling equipment and other equipment as well as 
other barriers upfront work. 

 

Headrace tunnel to be built using non-pressure type with a size of 1075.96 
meters closed channel (tunnel) and 94.356 meters of open channel (open 
channel). As for headtank using side channel spillway type with width ~ 10.7 
meters 30.8 meters x 11.0 meters height ~ 22.7 meters x 94.1 meters long. 

Penstock pipeline to be built is located in basement with plated steel 
construction. Type to be used is the size of the underground type  = 9 
meters long 48.4 meters in thickness = 17 mm. 

Construction of Powerhouse and Tailrace

Construction of powerhouse equipped with supporting facilities, such as break 
rooms, service room, bathroom, control room and kitchen. Type of house 
plant that is used is semi-underground building with a length of                   
35.3 meters x 27.0 meters wide and 19.0 meters high. 

Tailrace will be designed to drain water with a small angle to existing river 
flow, so as to avoid crushing opposite side of river. This type of channel used 
is an open channel and  planned length of 48.0 meters by 10.3 meters  44.3  
width and 10.3 meters high. 

The upper limit cultivated until tailwater elevation 219.500 meters so as to 
achieve these conditions will be dredging river along  1km from  tailrace to 
downstream. Depth of dredging river bed is estimated up to   2 meters from 
existing riverbed, with an average width of 100 meters. Volume of material  
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forecasted to reach dig is 200,000 m3. Materials used will dumped in disposal 
areas.  

 Transportation and Former Landfill Excavation 

Materials resulting from construction activities, such as land clearing, maturation 
of  land, making foundation, making waterways and other activities, will be used 
as backfilling and rest will be dumped near location of head tank, with an area of 
about 50,000 m2. Transporting using dum truck and not crossing the residential 
areas. Plan for landfill can be reached by Access Road. After landfill will soon be 
given top soil and green land area with perennials. 

 Release of Employment 

Most employment recruited at beginning of construction activities, will be 
dismissed at construction phase. Termination of employment is different from 
termination of employment elsewhere (e.g. factories). People who work on 
projects already know that work they are doing is temporary and takes place in 
schedule so that they have prepared beforehand. Nevertheless release of 
employment will affect residents because it will lower income level of residents 
around project site. During construction phase they used to obtain additional 
income from their jobs as project workers and traders. 

Schedule (tentative) plan to build Rajamandala 47 MW HEPP can be seen in       
Table 2.12. 
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c. Operational Stage 

At this phase of Rajamandala HEPP will start producing electricity with a capacity 
of 47 MW. The activities undertaken are : 

 Operation Of Plant 

Operation of Rajamandala 47 MW HEPP will require water from Saguling 
reservoir through discharge tailrace Saguling HEPP with maximum discharge 
168 m3/second, with the energy that would be generated by 47 MW. 
Rajamandala Hydroelectric operating system using system peakload which can 
operate at above 60 m3/det discharge. 

 After turning turbine at powerhouse water will be returned to Citarum River. 
Energy of 47 MW will be used to supply electricity demand in West Java will 
support interconnection of system in addition to Java - Bali. 

 Maintenance of facilities and infrastructure  

These maintenance activities include maintenance of Hydro Electric Power Plant. 
The activities undertaken are:  

 Maintenance of installation. This activity is an activity regularly to ensure 
the performance of turbines, generators, control devices and others.  

 Activities overhaul to turbine, generator and other electrical components 
on a regular basis.  

 Removal of sand from head tank regularly, and receiving it into the  
locations where water is not allowed carrying over into Citarum River. 
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2.5. Environmental Baseline       

a. Chemistry – Physical Components 

 Climate  

- Rainfall 

Rainfall average monthly during years 2005 - 2010 at study area, ranges 
between 101.4 mm  in 2005 and the highest was 281.5 mm  which occurred in 
2010. Rainfall Data can be seen in Table 2.13. 

Table 2.13. Rainfall at study area and surrounding areas during 2005 - 2010. 

No Month 
Rainfall (mm)

Years
2005 2006 2007 2008 2009 2010

1 January 150.4 78.0 177.2 191.1 220.5 349.8 
2 February 268.3 96.9 391.6 155.9 284.0 397.5 
3 March 185.9 91.5 206.4 333.8 319.6 506.2 
4 April 119.3 231.3 388.7 264.0 214.2 188.5 
5 May 21.1 131.3 106.8 65.6 188.8 315.7 
6 June 81.3 34.1 113.4 25.8 113.6 136.2 
7 July 46.0 20.4 23.7 4.0 16.9 127.7 
8 August 19.7 14.6 18.4 37.9 15.9 175.2 
9 September 40.0 15.0 52.5 58.7 55.2 318.8 
10 October 80.3 44.3 181.7 216.5 166.9 232.6 
11 November 96.0 78.1 309.0 431.2 284.8 319.6 
12 December 108.2 459.7 362.6 338.5 238.4 310.5 

Maximum 268.3 459.7 391.6 431.2 319.6 506.2 
Minimum 19.7 14.6 18.4 4 15.9 127.7 
Average 101.4 107.9 194.3 176.9 176.6 281.5 

Source : UBP Saguling, 2011 

- Humidity 

Humidity is monthly average in period years 1994 - 2003 ranged between 
81.8% which occurred in January to 85.0% in October. (Table 2.13.) 

Table 2.14. Monthly Average Air Humidity in the Region  
Month Air Humadity (%)

Maximum Minimum Average 
January 89 71 81.8 
February 90 71 83.0 
March 89 74 83.1 
April 89 74 83.3 
May 89 74 83.0 
June 89 74 83.2 
July 89 69 82.9 
August 88 70 82.6 
September 89 72 84.2 
October 89 77 85.0 
November 90 74 84.9 
December 89 74 84.0 
Yearly Average 83.4 

Source: Dam Control Center (DCC) Statiun of UBP Saguling 
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 Air Quality and Noise 

To know description of ambient air quality and noise location plan for 
Rajamandala 47 MW HEPP and its surroundings, air sampling performed directly 
on third measurement point is at powerhouse site plan, location plan in 
Bantarcaringin Village and weir/intake Rajamandala 47 MW HEPP. 
Measurement of contaminants (pollutants) in air made to the gas sulfur dioxide 
(SO2), nitrogen dioxide (NO2), carbon monoxide (CO), hydrogen sulfide gas 
(H2S), lead and dust content. At time of measurement of wind speeds ranged 
from 0.2 to 3.1 m/sec. The results of air quality and noise analysis are presented 
in Table 2.15. 

Table 2.15. Measurement Results of Air Quality and Noise 

No Parameter Unit 
Analytical Results Quality 

Standard U-1 U-2 U-3 

1. NO2 (Nitrogen Dioksida) µg/Nm3 29.7 30.92 37.56 150 
2. SO2 (Sulfur Dioksida) µg/Nm3 28.92 25.41 27.08 365 
3. CO (Karbon Monoksida) µg/Nm3 541.92 541.06 629.48 10,000 

4. H2S (Hidrogen Sulfida) µg/Nm3 2.86 2.59 4.31 24 
5. TSP (Dust) µg/Nm3 113.98 115.92 113.39 230 
6. Pb (Timah Hitam) µg/Nm3 0.58 0.78 - 50 

7. Noise dBA 51.4 43.9 53.5 55 
8. Weather conditions:      
 a. Temperature C 29.4 32.6-32.8 34.4 - 
 b. Humidity % 48 41-50 41 - 

 c. Wind speed m/sec 0.4-1.2 0.3-1.3 0.2-3.1 - 
 d. Wind direction - West West West - 
 e. Weather - Fine Fine Fine - 

Source : Measurement Results, 2011. 
Description : 
Ambient air quality standards based on Government Regulation No.41 of 1999. 
U-1 : Bantarcaringin Village 
U-2 : Powerhouse Plan 
U-3 : Weir/intake Plan 
 

Results of measurements made at three locations, actual parameters measured 
NO2 ranged from 29.7 g/Nm3 up to 37.56 g/Nm3. Parameters measured SO2 
ranged from 25.41 g/Nm3 up to 28.92 g/Nm3. From results of measurement of 
H2S parameters measured at site plan weir / intake of 4.31 g/Nm3 and on-site 
powerhouse plan for 2.59 g/Nm3. Content of H2S was decreased by 66.41%, a 
decrease of H2S in powerhouse site plan due to turbulence of water flow, so that 
it comes in contact with air.  

Noise measurements level in three locations ranged from 43.9 dBA to              
53.5 dBA. The highest noise contained in location of U-3 is a plan location of 
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weir/intake of 53.5 dBA and the lowest noise contained in powerhouse plan of 
43.9 dBA. When compared with the standard noise level based on Decree of 
Environment Minister No. Kep 48/MENLH/11/1996, said that for maximum 
settlement is 55 dBA. Results of measurements at three locations indicate noise 
does not exceed noise level standard. 

From measurements results, all parameters are still below to allowable quality 
standards. Air quality measurements and noise due to location of an activity plan 
area is overgrown with trees & plants cultivation and distance to industrial areas 
and highways far enough, so that Source of potential air pollution at project site 
is relatively absent. Likewise, there is no noise other than roar of water, in 
Saguling HEPP powerhouse. 

 Hydrology 

Based on data obtained from UBP Saguling year 2011, towards realization of 
Citarum River water discharge from Nanjung River, has an average discharge 
between 48.92 m3/sec to 139.40 m3/sec. 

From data obtained during period of 5 years (2005-2010), amounting to         
261.87 m3/sec maximum discharge occurring during period of 2010.                 
Minimum water flow into Nanjung River at this period occurred in 2006 of        
3.67 m3/sec. Realization data of discharge water entering Nanjung River to 
Saguling HEPP can be seen in Table 2.15. 

Table 2.16. Debit Relization Of Nanjung, Saguling HEPP 

No Month 
Water Debit (m3/sec) 

Year 
2005 2006 2007 2008 2009 2010 

1 January 94.75 96.54 46.24 70.49 66.03 130.30 
2 February 176.14 132.34 134.23 55.70 119.06 252.62 
3 March 154.05 49.61 85.32 59.86 145.52 261.87 
4 April 140.39 94.50 174.28 121.12 122.59 124.73 
5 May 54.50 58.97 81.28 48.20 96.42 143.81 
6 June 54.20 21.47 50.14 20.16 78.40 77.98 
7 July 32.21 8.70 19.23 10.50 21.28 57.20 
8 August 15.86 4.61 7.81 12.91 10.64 58.35 
9 September 22.55 3.67 7.97 9.59 12.36 140.09 
10 October 33.25 6.05 146.40 21.73 36.55 103.21 
11 November 42.86 10.44 96.41 143.17 81.78 149.45 
12 December 84.73 100.15 126.37 141.89 77.02 173.23 

Maximum 176.14 132.34 174.28 143.17 145.52 261.87
Minimum 15.86 3.67 7.81 9.59 10.64 57.2
Average 75.46 48.92 81.31 59.61 72.30 139.40

Source : UBP Saguling, 2011 
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 River Water Quality  

Sampling of river water quality measurements carried out at 4 locations namely at 
Powerhouse Plan of Rajamandala HEPP. Cileat River, Cisameng River and 
Weir/intakes Plan of Rajamandala HEPP. Results of examination of river water 
quality can be seen in Table 2.17. 

Table 2.17. Results Measurement of River Water Quality in Study Areas 
No Parameter Unit Quality 

Standard 
Locations 

S-1 S-2 S-3 S-4
I. Physical  

1. Temperature °C - 27.5 31.5 29.4 27.5 
2. TDS mg/L 1000 274 239 357 269 
3. Electrical 

Conductivity µs/cm 2250 391 342 510 384 

II. Chemistry  
1. pH - 6.5-9.0 7.57 7.97 7.66 7.02 
2. BOD mg/L 6 13 11 10 7.8 
3. COD mg/L 10 20 16 16 12 
4. Oksigen terlarut (DO) mg/L >3 5.8 6.5 5.4 2.0 
5. Nitrat mg/L NO3 10 1.873 0.602 0.602 1.444 
6. Nitrit mg/L NO2 0.06 0.253 0.009 0.009 0.013 
7. Ammonia mg/L NH3 0.02 2.285 0.655 0.655 2.610 
8. Air Raksa (Hg) mg/L 0.001 0.06 0.06 <0.06 0.06 
9. Arsen (As) mg/L 0.05 0.0002 0.0002 <0.0001 0.0002 

10. Kobalt (Co) mg/L 0.2 <0.001 0.017 <0.001 <0.001 
11. Selenium (Se) mg/L 0.01 <0.001 <0.001 <0.001 <0.001 
12. Kadmium (Cd) mg/L 0.01 <0.0001 <0.0001 <0.0001 <0.0001 
13. Kromium total (Cr) mg/L 0.05 <0.001 <0.001 <0.001 <0.001 
14. Nickel mg/L 0.5 <0.001 <0.001 <0.001 <0.001 
15. Copper (Cu) mg/L 0.02 0.069 0.072 0.053 0.093 
16. Zinc (Zn) mg/L 0.02 0.046 0.032 0.017 0.009 
17. Iron(Fe) mg/L 5 0.097 0.155 <0.005 0.41 
18. Reciprocal (Pb) mg/L 0.03 <0.01 <0.01 <0.01 <0.01 
19. Clorida (Cl-) mg/L 600 13.38 2.57 9.27 13.89 
20. Fluorida (F) mg/L 1.5 0.36 0.39 0.29 0.36 
21. Sulfat (SO4) mg/L 400 39.95 33.3 38.33 46.39 
22. Klorin bebas (Cl2-) mg/L 0.003 - - - - 
23. Sianida mg/L 0.02 0.001 0.01 <0.001 <0.001 
24. Sulfida (H2S) mg/L 0.002 <0.02 <0.02 <0.02 <0.02 
Source  : Primary Data, 2011 
Remarks: 
Quality standard by West Java Governor Decree No. 39 Year 2000 Appropriation Water Group B, C, D 
S-1  : Location Powerhouse, Citarum River Water (06º51�44,4� S dan 107º20�31,1� E) 
S-2 : Cileat River Estuary (06º50�987� S dan 107º20�771� E) 
S-3 : Cisameng River Estuary (06º51�404� S dan 107º21�094� E) 
S-4 : Location Plan Weir / Intake, Water Citarum River  (06º51�845� S dan 107º20�949� E) 
 

From results of Laboratory analysis found a levels of physical parameters, the 
substance dissolved solids in all locations still meet quality standard based on 
Decree Governor of West Java Province No. 39 Year 2000 Appropriation Water 
Group B, C, D. 

Results measurements of chemical parameters, levels of BOD, COD, ammonia, 
mercury (Hg), Sulfide (H2S) and cadmium (Cd) in all measurement locations has 
exceeded  standard value that is determined based on Decree Governor of West 
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Java Province No. 39 Year 2000 Appropriation Water Group B, C, D. Height 
measurements of these parameters probably derived from Community activities 
who use river as a waste disposal site. 

 Well Water Quality 

To determine  quality of wells water around Cisameng and Bantarcaringin Village, 
well water quality measurements were taken at 5 locations. Well water quality 
parameters measured consisted of physical parameters, chemical parameters 
and microbiological parameters. Measurement data results of well water quality 
can be seen in Table 2.18. 

Tabel 2.18. Measurement results of Well Water Quality in                              
Bantarcaringin and Cisameng Villages 

No Parameter Unit Quality 
Standard 

Location 
AS-1 AS-2 AS-3 AS-4 AS-5 

I. PHYSICAL    
1 Odor - - No Smell No Smell No Smell No Smell No Smell 
2 Temperature °C ±      
3 TDS mg/L 1500 337 314 490 366 385 
4 turbidity NTU 25 0.03 0.03 0.45 0.98 14.2 
5 Electrical 

Conductivity µs/cm - 481 448 700 523 550 

II. CHEMISTRY    
1 pH - 6.5-9.0 6.51 6.65 6.9 7.17 6.84 
2 Iron (Fe) mg/L 1.0 <0.005 0.060 0.408 0.524 0.946 
3 Fluorida (F) mg/L 1.5 0.192 0.099 0.279 0.296 0.262 
4 Hardness mg/L 

CaCO3 
500 189.2 206.9 285.7 211.8 208.8 

5 Klorida (Cl) mg/L  600 9.27 7.21 5.15 7.21 9.78 
6 Mangan (Mn) mg/L  0.5 <0.05 0.05 0.094 0.428 0.094 
7 Nitrat mg/L NO3 10 1.98 2.65 0.074 1.26 0.589 
8 Nitrit mg/L NO2 1.0 0.002 0.002 <0.0005 1.20 0.002 
9 Sulfat (SO4) mg/L 400 34.27 34.27 58.43 26.20 50.99 

10 MBAS mg/L 0.5 <0.05 <0.05 <0.05 0.170 0.097 
11 Zat Organik 

(KMnO4) 
mg/L 10 1.17 1.46 5.85 11.12 4.97 

III. MIKROBIOLOGI        
1 Coliform jml/100 ml 50 240 11000 2400 2400 11000 
2 E. Coli jml/100 ml 0 93 4600 460 1100 930 

Source : Measurement Result. 2011 
Remarks : 
No quality standards based Permenkes. 416/MenKes/PER/IX/1990. regarding Water Quality 
AS-1: Water Wells residents in Bantarcaringin Village 
AS-2: Water Wells residents in Bantarcaringin Village 
AS-3: Water Wells residents in Cisameng Village 
AS-4: Water Wells residents in Cisameng Village 
AS-4: Water Wells in Breeding Population UBP Saguling 
 

Analysis of well water quality of population in 5 locations, shows that in general 
physical and chemical parameters measured meet quality standard based on 
Healthy Minister Regulation No 416/MENKES/Per/IX/1990, regarding Water 
Quality, except nitrite and organic substance in  Cisameng well village residents 
with content of each is 1.20 mg/L and 11.12 mg/L. 
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The number of Coliform from five measurement locations ranged from              
240 jml/100 ml to 11,000 jml/ 100ml. Number of highest coliform found in 
Bantarcaringin Kampong and wells nursery UBP Saguling population amounting 
to 11,000 Jml/ 100ml. Parameters of E. coli at five locations between                   
93 Jml/ 100ml measurements showed values up to 4,600 Jml/ 100ml. When 
viewed Coliform and E.coli under Permenkes No. 416/MENKES/Per/IX/1990 
parameters of five measurement locations has exceeded allowable quality 
standards. The highest content of coliform and E. coli is possible because 
population is not done well against well wall hardening (waterproof), so as 
contamination of well water with domestic wastewater mainly from MCK (Bath, 
Toilet, Wash) activity. 

 Regional Geology 

In accordance with Final Report for Stage II of Citarum Hydro Electric Feasibility 
Study prepared by NEWJEC, 1978, and surrounding geology Rajamandala area 
are as follows: 

In physiographic location TNA Rajamandala HEPP located in western hills 
Rajamandala row. Geological formations of this area is composed by the 
Paleogene and Tertiary Formations Neogen. Both are facies sedimentary and 
volcanic facies. Tertiary Formansi is further divided into five formations, namely: 

1. Formation Rajamandala 

2. Formation Lower Citarum 

3. Formation Upper Citarum A 

4. Formation Upper Citarum B 

5. Formation Upper Citarum C 

Formation name and Citarum Rajamandala taken from Geological Map published 
by the Geological Survey of Indonesia (GSI, 1972) and named A, B and C are 
added, to further facilitate understanding of geological conditions of this area. 

These formations, have a relationship with one another in harmony, but are not in 
tune covered by a thick sediment of lake in Southeast/S-E project area. 
Geological characteristics of this area is the presence of limestone formations that 
form a row of hills Rajamandala and andesite intrusion that breaks through the 
Tertiary formations in SouthWest/S-W region. Sequence stratigraphy of this area 
as shown in Table 2.19. 
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Table 2.19. Regional Stratigraphy Saguling HEPP  Dams Area and Surrounding  
Geology Age Formation Facies Information

C
ra

te
r 

Pleistocene 
Lake sediment 

Somewhat cement, gray or 
smoke-colored sandstone-tuff 
and tuff breccia, tuff, tuff 
mudstone, conglomerate and 
black clay 

Inundation areas, location 
of dams upstream and 
downstream. 
 

Andesite Andesite and andesite 
agglomerate 

Rock quarry site (coral G 
and G Masigit) 

Te
rti

ar
y 

Pliocene 

Formation C Mudstone with thin layers of 
sandstone and silt tufaan 

Dam site 
 

Formation B 

Andesite, agglomerate, 
conglomerate, mudstone and 
limestone with pebble 
conglomerate  

Damsite, Waterway, the 
borrow pit and pool area 

Miocene 

Formation A 

Napalan Mudstone, 
sandstone and mudstone 
interlude, conglomerate, 
sandstone and silt stone 

Waterway 

Formation Cilanang interlude between sandstone 
and mudstone, conglomerate 

inundation areas 

Formatio
n 
Citarum 

Upper  
Agglomerates, interlude 
between sandstone and 
mudstone 

Waterway 

Bottom 

Conglomerate, sandstone 
breksian, compact sandstone, 
shale, siltstone, and 
sandstone napalan. 

Surgetank, penstock, 
upstream powerhouse, 
underground  powerhouse 
site, tailrace 

Oligocene Formation 
Rajamandala 

Limestone, mudstone, 
siltstone, and sandstone 

Powerhouse downstream, 
middle, quarry site (G. 
Guha) and tailrace 

 

General conditions of Tertiary formations is ENE with a slope of 100 ~ 500 toward  
SE. So along the river Citarum, top formations are found in upper and lower 
formations are in lower reaches of river. 

Trend minor scale folds with NE direction in Tertiary formations occur due to 
movement of the earth's crust / crustal movements that occurred in the Late 
Moisen. These folds small effect on the existing geological structures in this area. 
Folds this locally produced monoclinic structure with a slope of ramps to the 
south. 

Two major scale thrust faults observed in the contact area between formations 
Rajamandala and formation Citarum, in addition to some fault in same direction 
found, both in formation Rajamandala and formation Citarum. 

Normal Faulting other major scale with NS and NE encountered cut formation 
Rajamandala and formations Citarum. 

Fault with ENE direction and minor scale folds cut by a fault with a NNE direction. 
This means that the NNE fault was younger. As a result of NNE and ENE fault, 
area around Cipanas village divided into several blocks. The movement of block 
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occurred before Pliocene and not again until crater, this is evidenced by absence 
of fault is found in old crater lake sediments. 

 Local Geology 

Constituent rocks encountered in area of Rajamandala HEPP plan consists of 
limestone and clay are both included Stone formations Rajamandala and 
alternation of sandstone and shale formations Citarum. Rock formations are 
covered by talus deposits or terrace. At the bottom of both rocks are encountered 
sandstone and shale from formation breksian Citarum. 

In some places rocks are so weathered and sheared / shattered, hence can not 
be distinguished with soil surface and limestones that are hard, but were 
encountered due to dissolution cavities in layers. One of the cavity in rock is 
growing as river below surface, known as Sanghiang Tikoro.   

Sanghiang Tikoro is located on downstream side weir plan Rajamandala HEPP. 
From previous studies, it is unknown / found a place where river beneath surface 
of this surface. As shown in the picture below: 

 

 

 

 

 

 

 

Stratigraphic location of project as well as geological conditions for location of main 
building structure Rajamandala 47 MW HEPP can be seen in Table 2.20. 
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Table 2.20. Stratigraphy Project Location and Structure of Main Building HEPP

Time Formation Symbol Lithology Main Structure 
HEPP

Quaternary 

River sediment Al Gravel, sand, silt Weir, tailrace 
Talus sediment dt Gravel, sand, silt Intake 
Terrace deposit-2 Te2 Gravel, sand, silt Open channel 
Terrace deposit-1 Te1 Gravel, sand, silt 20-

45 m from bottom of 
river 

Weir, intake, 
powerhouse 

N
eo

ge
ne

 

Miocene Citarum 

Mtb Tb tuff breccia Downstream end 
of headrace 
tunnel 

Mts  

Cl Stone, clay Open channel, 
penstock, 
powerhouse 

Si Stone-silt 
Bs Sandstone breccia 
  
Ss sandstone 

 Cg conglomerate  
Paleogene Oligocen

e 
Rajamandala Oml Ls Limestone  Weir, intake, 

headrace tunnel 
Source: River Cross Sectional Survey and Geological Survey For Feasibility Study Regarding The Rajamandala HEPP 

- Geology Structure 

Regionally, local geological structure project and surrounding consists of:  
 Structure folds (sincline & anticline), extending from northeast to 

southwest.  
 Faulting up, extending from northeast to southwest. 
 Faulting up, extending from north-south and northwest-southeast. 
 Normal Faulting, with a varied landscape. 
 Faulting and fault ride normally found at project site.  

- Seismicity  

Based on seismic map of area for building construction according to western 
part of Indonesia area Beca Carter Hollings and Farmer Ltd. (1918), study 
area is located in Seismic Zone 4 or included into region with risk of 
superficial/moderate. In its major constituent rock mud silt and clay 
susceptible to changes in water content. Lithology period inflates dab behave 
as if mass of liquid water content increases and shrink when moisture content 
is reduced. 
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- Tunnel Excavation 

Tunnel excavation for the construction of Rajamandala HEPP, plans to use 
DWM (Drailling Blashting Methods). With this method used dynamite as tunnel 
excavation material. 

Use of dynamite explosive adapted to pre-planned pattern to achieve 
expected Blashting Ratio.  

Impacts resulting from this explosion is Vibration, Flyrock and noise. 

Direction that is transverse tunnels from east to west, while residential areas 
located on the north tunnel. 

Impact vibration will be felt small-scale in settlement, and impact of Flyrock will 
have no effect on residential population, because all blasting activities, are in 
tunnel excavation and material produced is not more than progress of 1 (One) 
meter excavation and will be collected in advance (Blashting face). On other, 
impact of Noise will spread towards tunnel mouth facing towards east and west, 
not towards settlements. 
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 Space, Land and Soil 

- Spatial And Regional Planning (RTRW) of  West Bandung Regency 

Based on Spatial and Regional Planning (RTRW) Cianjur Year 2013 to 2031, 
Development plans Rajamandala 47 MW HEPP in Haurwangi Sub District 
included into plan of the Network Systems Energy / Electricity. 

Energy network system plan in Cianjur consists of a network plan of electric 
power, electric power transmission network plans and plans for alternative 
energy. Haurwangi Sub District has development of alternative energy plans, 
name are Hydro Electric Power Plan development. 

- Spatial Planning And Regional Plan (RTRW) of  Cianjur Regency  

Based on Spatial and Regional Planning (RTRW) year 2009-2029 West 
Bandung regency, service center system plan consists of PKN, PKW  and 
PKL that are stay on Regency as well as other centers within Regency which 
consists of PPK (Area Service Center) whose function is to serve Sub District-
scale activities or several villages as well as PPL (Center for Environmental 
Services) that function to serve scale of inter-village activities. In addition Area 
Service Center (PPK) is center of activity that can later be promoted as PKL 
(with the notation PKLp). 

Based on this, Cipatat Sub-District entered into Area Service Center (PPK) 
whose function is to serve Sub District-scale activities or several villages. 

Spatial structure plan map West Bandung Regency Year 2009-2029 can be 
seen in Figure 2.6 
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- Land Use

Site plans of Rajamandala 47 MW HEPP located in Cihea Village, Haurwangi 
Sub District, Cianjur Regency and Rajamandala Kulon Village, Cipatat Sub 
District, West Bandung Regency. Use of land in Cihea village and 
Rajamandala Kulon Village, consisting of wetland, terrestrial land (Plantation, 
yards, offices, cemeteries, residential) with a total area of 2.667,14 ha. With a 
total land area of 1,499,69 ha and 1.167,45 ha of rice field land. As shown in 
Table 2.21. 

Table 2.21.  Land Use in the Village Cihea and Rajamandala Kulon 

No TYPE OF USE CIHEA VILLAGE RAJAMANDALA KULON 
VILLAGE TOTAL 

Area (ha) % Area (ha) % Area (ha) %
1. Rice Land 954,448 86,68 213,00 13,6 1.167,45 43,77 
2. Main Land 146,692 13,32 1.353,00 86,4 1.499,69 56,23 

Total I + II 1,101,140 100 1.566,00 100 2.667,14 100 
Source : Monograph of the Cihea Village and Rajamandala Kulon Village, 2010

Main land use in Cihea Village is 1,074.328 ha and 1,353.000 ha of 
Rajamandala Kulon village. Most dominant land use in Cihea Village 
dominated by settlement of 46.1% than plantation of 42.3%. Use of land in 
village is dominated by plantation in Rajamandala Kulon for 38.7% of total 
land use. Use of land for settlement of 21.00 hectares or 1.6%, while other 
uses of 716.00 ha (52.9%). Land use land in two villages in study area detail 
are presented in Table 2.22.   

Table 2.22. Main Land Use In Every Village at Study Areas 

No Land use Unit 
Village

Cihea % Rajamandala
Kulon %

1. Settlement Ha 494.769 46.1 21.00 1.6 
2. Plantation Ha 454.759 42.3 523.00 38.7 
3. Cemeteries Ha 4.800 0.4 2.00 0.1 
4. Yard Ha 60.00 5.6 90.00 6.7 
5. Offices Ha 60.00 5.6 1.00 0.1 
6. Other Ha - 0.0 716.00 52.9 
 Total  1,074.328 100 1,353.000 100

         Source : Monograph of the Cihea Village and Rajamandala Kulon Village. 2010
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Land area by type of irrigation for rice consists of irrigation technical, semi 
technical irrigation and rainfed. Haurwangi Subdistrict an irrigation district that 
has most extensive technical, amounting to 1,153.00 while the broad Ha 
irrigated rice fields that use technical ½ of 143.29 Ha. Vast rice fields using 
rain-fed systems in Haurwangi Sub District of 153.00 ha and in Cipatat Sub 
District of 213.905 Ha. Area of agricultural land by type of irrigation can be 
seen in Table 2.23. 

Table 2.23. Agricultural Land Area by Type of Irrigation in Study Areas 

No Type Unit 
Sub District 

Haurwangi Cipatat 
1. Technical Ha 1.153,00 850,862 
2. ½ Technical Ha 143,29 356,515 
3. Simple Ha - - 
4. Rain fed Ha 153,00 213,905 

Total 1.449,29 1.421,282 
Source :  - Monografi Haurwangi Subdistrict, 2010
    - Monografi Cipatat Subdistrict, 2010
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b. Biological components  

 Flora

Location 1 at Plan of Weir and Intake 

Vegetation around weir and intake location plan consists of riverside 
vegetation, with chocolate and banana gardens that are not maintained 
intensively. Vegetation growing on banks of river bottom consists of 
plants/shrubs and some woody plant species. Flora that grows around 
location of weir and intake can be seen in Table 2.24. 

Table 2.24. Vegetation Around Intake and Weir Location 

No Local Name Scientific Name FR
(%) 

KR
(%) 

SDR
(%) 

1 Banana Musa paradisiaca 9.3333 9.2784 9.30584

2 Teak Tectona grandis 6.6667 5.1546 5.91065

3 Caringin Ficus benjamina 8 4.1237 6.06186

4 Cherry Muntingia calabora 5.3333 7.2165 6.27491

5 Ketepeng Cina Cassia alata 5.3333 5.1546 5.24399

6 Cangkring Erithryna sp. 5.3333 6.1856 5.75945

7 Mango Mangifera indica 4 5.1546 4.57732

8 Mahogany Swietenia mahogoni 4 5.1546 4.57732

9 Cangkudu Morinda oleifera 4 3.0928 3.54639

10 Coconut Cocos nucifera 4 4.1237 4.06186

11 Jengjen Albizia falcata 4 5.1546 4.57732

12 Bamboo Bambusa sp. 5.3333 2.0619 3.69759

13 Duren Durio zibenthinus 5.3333 4.1237 4.72852

14 Reed Imperata cylindrica 2.6667 6.1856 4.42612

15 Rafters Saccharum sp 2.6667 4.1237 3.39519

16 Kirinyuh Chromolaena odorata 1.3333 5.1546 3.24399

17 Jarong Stachytarpeta jamaicensis 4 3.0928 3.54639

18 Kihurip Cosmos caudatus 5.3333 4.1237 4.72852

19 Harendong Melastoma sp 5.3333 7.2165 6.27491

20 Areuy Pucuk Poikilospermum suaveolens 4 2.0619 3.03093

21 Kihapit Pilea sp. 4 2.0619 3.03093

   Total 100 100 100
    Source : Pimary Data, 2011 

From the above data, the banana plant (Musa paradisiaca) is dominant 
compared to other plants, it can be seen from its SDR value that is equal to 
9.30%, cherry (Muntingia calabora), and Harendong (Melastoma sp.) 
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Location 2 at Cisameng River Estuary  

Cisameng River Estuary is an encounter between Cisameng River with 
Citarum River which is located after weir and intake location plan. Vegetation 
in surrounding area consists of rice paddies and riverside vegetation. In 
vicinity of this segment, there are some houses. The waters around the 
estuary is used by some residents to perform activities of daily living (MCK). 
Besides rice, plant species found around estuary are presented in           
Table 2.25. 

Table 2.25. Vegetation at Cisameng River Estuary 

No Local Name Scientific Name FR (%) KR (%) SDR (%) 

1 Banana Musa paradisaca 15.79 13.43 14.6112

2 Coconut Cocos nucifera 12.28 14.93 13.603

3 Duren Durio zibenthinus 5.263 5.97 5.61665

4 Cottonwoods Ceiba pentandra 3.509 5.97 4.73946

5 Jengjen Albizia falcata 7.018 10.45 8.73265

6 Toothless gum Arthocarpus communis 8.772 7.463 8.11731

7 Mango Magifera indica 10.53 8.955 9.74077

8 Bamboo Bambusa sp. 7.018 7.463 7.24012

9 Tithonia Tithonia diversifolia 5.263 5.97 5.61665

10 Babadotan Ageratum conyzoides 14.04 7.463 10.7489

11 Paddy Oryza satica 10.53 11.94 11.2333

      100 100 100
Source : Pimary Data , 2011 

From the table above shows that the Banana (Musa paradisiaca) has the 
highest SDR is equal to 14.61%, and Coconut (Cocos nucifera) at 13.6%, 
Rice (Oryza sativa) of 11.2%, and Babadotan (Ageratum conyzoides) 
amounting to 10.75 %. 

The existence of tree above proficiency level that is quite dominant is 
inseparable from economic value owned by tree, that is, as benefits of fruit, 
wood construction materials, and other benefits such as those owned by 
coconut palms (Cocos nucifera) as a multifunctional plant. 

 

Location 3 in Cisameng Village 

Most of houses in Cisameng Village have no yard. However, some houses 
have a lot of overgrown garden plants and perennials below. Some types of 
plants found in yard of population including acacia, banana, cherry, Angsana, 
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 Fauna

In vicinity of location plan of intake weir and found several species of animals, 
from birds and reptiles. Reptile species found in vicinity of plan include 
monitor lizard (Varanus salvator), snakes, lizards (Mabouia multifasciata), and 
hap-hap (Draco volans). In addition, be some kind of birds are commonly 
seen among finches (Lonchura leucogastroides) and swallow. 

Types of fauna found at Cisameng River consist of pets such as sheep and 
water buffalo (Bubalus bubalis). Bird species seen in this area namely 
turtledoves (Streptopelia chinensis), Toed, finches (Lonchura 
leucogastroides), Cucak Kutilang (Pycnonotus aurigaster), and Kapinis 
(Collocalia sp). 

Residents who live in Cisameng Kampong keeping livestock such as sheep 
and water buffalo (Bubalus bubalis). In addition, bird species population is 
maintained finches (Pycnonotus aurigaster) and Toed. Wild birds found in this 
area of finches (Lonchura leucogastroides), swallow, Toed, and turtledoves 
(Streptopelia chinensis). 

Types of animals found in Bantarcaringin Kampong in general do not different 
with pets in Cisameng Kampong. While the wild animals found in this ward 
include wild boar (Sus scrova), otter (Aonyx cinerea), and Weasel 
(Paradoxurus sp). Wild bird species found in this area are finches (Lonchura 
leucogastroides), kites (Hirundo tahitica), Toed and turtledoves (Streptopelia 
chinensis). 

Types of fauna found in Power House site plan is wild boar (Sus scrova), 
ferrets (Paradoxurus sp), otters (Aonyx cinerea), black eagle (Ichtinaetus
malayensis), kites (Hirundo sp.), Turtledoves, Toed , sparrow, bird glasses, 
Cinenen, and Anis. Types of reptiles including snakes, geckos, lizards and 
hap-hap. 

While types of animals that exist between location of power house and weir 
plan is otters, raccoons, turtledoves, finches, and black eagle. Wild boar does 
not include wild animals are protected and endemic species, while black 
eagle, is including protected bird species.

 Aquatic Biota 

- Plankton

Plankton are drifting organisms that live in water with flow of water. Plankton 
can be divided into two groups, namely phytoplankton and zooplankton 
organisms including plants which are microscopic animals. In aquatic 
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ecosystems, phytoplankton is a plant that determines productivity of waters. In 
addition, phytoplankton can also be used as an indicator of aquatic 
environmental conditions change, for example, entry of pollutants into the 
waters of which can have an impact. Similarly, zooplankton. 

Plankton cell growth and division is highly dependent on nutrients, including 
nitrate, phosphate and silicate. In the waters most of the oxygen produced by 
phytoplankton, so presence of plankton plays an important role in aquatic 
ecosystems as well as food-producing biota, water and oxygen for other living 
organisms. 

Based on results of plankton enumeration, in study area, phytoplankton found 
as many as 21 species and 11 types of zooplankton (Table 2.30). According 
to Simpson's diversity index range between 0,709 to 0,843. This shows 
diversity of plankton in rivers in the study area are in good condition. 

Table 2.30. Phytoplankton types found in study area 

No Types of Plankton Number Of Individuals Per Liter
Location-1 Location -2 Location -3 Location -4

I. Phytoplankton   
1 Spirogyra sp. 594 231 1683 924 
2 Microcystis sp. 330 - - 33 
3 Navicula sp. 2145 132 66 33 
4 Oscillatoria sp. 165 165 99 66 
5 Chaetophora sp. 33 99 - - 
6 Draparnaldia sp. 99 - - - 
7 Closterium sp. 99 66 33 - 
8 Volvox sp. 33 - - - 
9 Schizomeris sp. 1683 165 330 - 

10 Chamaesiphon sp. - 99 - - 
11 Cymbella sp. - 66 - - 
12 Mougeotia sp. - 33 99 - 
13 Zygnemopsis sp. - 33 198 - 
14 Closteriopsis sp. - 33 - - 
15 Characiopsis sp. - - 33 - 
16 Tabellaria sp. - - 264 - 
17 Surirella sp. - - 132 - 
18 Fragilaria sp. - - 132 - 
19 Mougeotiopsis sp. - - 66 - 
20 Diatoma sp. - - 297 - 
21 Phormidium sp. - - - 660 

Total Phytoplankton 5214 1122 3432 1716
I.D. Simpson 0,707 0,875 0,727 0,486

II.  Zooplankton   
1 Cyclops sp. 3036 561 - 2640 
2 Brachionus sp. 231 66 - 165 
3 B. facaltis 264 297 66 264 
4 Arcella sp. 330 66 - - 
5 Moinodaphina sp. 231 33 - 363 
6 Phylodina sp. 165 - - 66 
7 Nauplii  33 - - 99 
8 Daphnia sp. 33 - - 33 
9 Chaos sp. - 33 66 - 

10 Centropyxis sp. - - 33 - 
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No Types of Plankton Number Of Individuals Per Liter
Location-1 Location -2 Location -3 Location -4

11 Bosmina - - 33 - 
Total Zooplankton 4323 1056 198 3696
I.D. Simpson 0,489 0,628 0,722 0,471
Total Plankton 9537 2178 3630 5412
I.D. Simpson 0,807 0,879 0,756 0,709

Source : Pimary Data, 2011 
Remarks : 
Location � 1  : Citarum River/ Powerhouse Location Plan on Rajamandala HEPP  
    (06º51�44,4� S dan 107º20�31,1� E) 
Location � 2  : Cileat Estuary River (06º50�987� S dan 107º20�771� E) 
Location � 3  : Cisameng Estuary River (06º51�404� S dan 107º21�094� E) 
Location � 4  : Citarum River/ Intake Location Plan on Rajamandala HEPP 
  (06º51�845� S dan 107º20�949� E). 
 

- Benthos

Makrofauna benthos is fauna that makes bottom waters as a habitat either 
sessile or free. Condition of waters river in study area which has a swift 
current, making habitat that is not so supportive of existence of benthos, so 
either type or population diversity is relatively low. 

More types of benthos were found and index diversity according to Shannon-
Wieners, presented in Table 2.31.  

Table 2.31. Benthos types found in Study Areas 

No Makrobenthos 
Types 

Number of Individual per m2

Location – 1 Location – 2 Location – 3 Location – 4 
1 Melanoides sp. 6 - - - 
2 Physa sp. 16 - - - 
3 Lymnaea sp. - 4 4 - 
4 Brotia sp. - 6 4 - 
5 Hydropsyche sp. - 10 8 - 
6 Paratelphusa sp. - 6 - - 
7 Macrobrachium sp. - 2 - - 
8 Climacia sp. - 10 4 - 
9 Acroneuria sp. - 2 - - 

10 Progomphus sp. - 2 12 - 
11 Anax sp. - 2 - - 
12 Callibaetis sp. - 6 6 - 
13 Enallagma sp. - - 8 - 
14 Chironomus sp. - - 8 - 

Total 22 50 54 0 
Shanon-Wiener Indexs  0,585 2,124 2,00 0 
Source : Pimary Data, 2011 
Remarks: 
Location � 1  : Citarum River/ Powerhouse Location Plan on Rajamandala HEPP  
    (06º51�44,4� S dan 107º20�31,1� E) 
Location � 2  : Cileat Estuary River (06º50�987� S dan 107º20�771� E) 
Location � 3  : Cisameng Estuary River (06º51�404� S dan 107º21�094� E) 
Location � 4  : Citarum River/ Intake Location Plan on Rajamandala HEPP 
  (06º51�845� S dan 107º20�949� E). 
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Based on calculation of index value of diversity according to Shannon & 
Wiener, of four sites ranged from 0 (Citarum/intake location plan) to 2,124 
(Cileat River Estuary). The highest diversity in Cileat River Estuary is possible 
because there are sufficient nutrients to support life benthos organisms, 
whereas low diversity index in Citarum River/intake location plan, shows that 
despite nutrient adequacy, but may also influence swift water currents. 

- Nekton

The diversity of fish species in study area is obtained through direct surveys, 
inventories, and interviews with residents around site plan for Rajamandala 47 
MW HEPP, where location which will be reduced water discharge.  

Species of fish contained in them is Citarum river, tilapia, kebo tooth 
blackener / catfish, betok, eels and fish broom. The number and presence of 
fish in Citarum River highly dependent on water supply Saguling Reservoir. 
Data on fish species in Citarum River weir Rajamandala HEPP from the plan 
until Powerhouse Rajamandala can be seen in Table 2.32. 

Table 2.32. Fish Type in Along Weir Rajamandala HEPP to Powerhouse 
Rajamandala Plan 

No Local Name Scientific Name 
1. Benteur Puntius binotatus 
2. Tagih Mystus nemurus 
3. Kebogerang Mystus negriceps 
4. Lais Lais hexanema 
5. Lele Clarias bratachus 
6. Lempuk Callichrous bimaculatus 
7. Gabus Channa striatus 
8. Mujair Oreochromis mosammbicus 
9. Belut Monopterus albus 

10. Betok Anabas testudineus 
Source : Primmary Data, 2011 

 

c. Social, Economic and Cultural Components 

 Population

- Population Density 

The largest population density in study area is Cipatat Sub-District, which is 
equal to 105 person/ha, while Sub-District of least population density 
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contained in Haurwangi Sub-District which amounted to 79 person/ha. As for 
Cihea Village with highest population density, which is equal to 14 person/ha 
and the least is Rajamandala Kulon village with the population density of 10 
person/ha. 

Detail the density population in the District and Village study area can be seen 
Table 2.33. 

Table 2.33. Population Densities in Study Areas 
No Sub District / 

Village
Regional 
Area (ha) 

Total 
Population 

Population 
Density per ha 

1 Haurwangi 43.358,89 54.560 79 

 - Cihea 1.102,22 8.011 14 
2 Cipatat 95.933,01 91.496 105 
 - Rajamandala Kulon 1.527,00 15.769 10 

Source : - Monograph of Haurwangi & Cipatat Sub District, 2010 
- Monograph of Cihea& Rajamandalakulon Village, 2010 

- Sex Ratio 

In general, total number of residents in Rajamandala Kulon village is 15,769 
persons, 4,048 men and 3,963 women, with a sex ratio of 94.92%. While 
population of Cihea Village is 8,011 persons, 4,048 men and 3,963 men, with 
a sex ratio of 97.90%. In detail, population figures by sex and sex ratio per 
village in the study area are shown in Table 2.34. 

Table 2.34. Total Population By Sex and Sex Ratio 

No Village 
Total Population Sex Ratio 

(%) Male Female Total 
1. Cihea 4,048 3,963 8,011 97.90
2. Rajamandala Kulon 8,053 7,644 15,769 94.08

   Source : Monograph of Cihea& Rajamandalakulon Village, 2010 

- Population Structure by Age 

Population group aged 60 years above is the largest number in study area 
that is equal to 3,114 persons or 13.10% and population group age 55 to age 
59 years is least age group in study area that is equal to 918 persons. Learn 
population by age group in study area can be seen in Table 2.35. 
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Table 2.35. Total Population By Age Group in Study Area  

No Age Group 
Village

Total % 
Cihea Rajamandala

Kulon
1 0 - 4 Year 630 1.166 1.796 7,55 

2 5 - 9 Year 580 1.496 2.076 8,73 

3 10 - 14 Year 691 1.804 2.495 10,49 
4 15 - 19 Year 603 1.479 2.082 8,76 
5 20 - 24 Year 487 1.318 1.805 7,59 

6 25 - 29 Year 538 1.497 2.035 8,56 

7 30 - 34 Year  542 1.260 1.802 7,58 
8 35 - 39 Year 533 1.173 1.706 7,17 
9 40 - 44 Year  484 833 1.317 5,54 

10 45 - 49 Year 486 910 1.396 5,87 

11 50 - 54 Year 446 792 1.238 5,21 

12 55 - 59 Year 404 514 918 3,86 
13 60 Year and Above 1.587 1.527 3.114 13,10 

  Total 23780 100 
    Source :  Monograph of Cihea& Rajamandala kulon Village, 2010 

- Population Structure by Education 

In Cihea village, can be obtained information that number of buildings. In 
Elementary School Level there are 3 school buildings, 801 students and 31 
teachers. And 2 boarding school buildings with 280 students and 13 teachers. 

Likewise with Rajamandala Kulon Village which has 4 kindergarten buildings 
with 201 students and 10 teachers. At elementary school level there are 11 
buildings with 2,986 students and 125 teachers. While at Senior Secondary 
School (SLTA) there are 2 buildings with 269 students and 23 teachers. In 
addition there are 4 Boarding schools with 232 students and 8 teachings. 

More Data on Number of Buildings, Students, Teachers in study area 
presented in Table 2.36. 

Table 2.36. Number of Schools, Students and Teachers in Study Area 

No Occupation 
Village

Cihea Rajamandala
Kulon

I. Schools   
 Kindergarten - 4 
 Elementary School 3 11 
 Junior High School - - 
 Senior High School - 2 
 College (D3) - - 
 Boarding School 2 4 
 Total 5 21 
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No Occupation 
Village

Cihea Rajamandala
Kulon

II. Students   
 Kindergarten - 201 
 Elementary School 801 2,986 
 Junior High School - - 
 Senior High School - 269 
 College (D3) - - 
 Boarding School 280 232 
 Total 1,350 3,688 

III. Teachers   
 Kindergarten - 10 
 Elementary School 31 125 
 Junior High School - - 
 Senior High School - 23 
 College (D3) - - 
 Boarding School 13 8 
 Total 31 166 

            Source :  Monograph of Cihea& Rajamandalakulon Village, 2010 

 

Data in Table 2.37 shows population by level of education. At level of 
Elementary School numbered 3,859 persons, while Junior High School 
amounted to 2,093 persons and  level of Senior High School amounted to 
2290 persons. At college level, Diploma graduates (D1 to D3) as much as 163 
persons. And 164 persons who have passed Bachelor Degree (S1) to Doctor 
(S3) equal. 

Table 2.37. Number of Population by Educational Level in Two Villages 

No Graduate 
Cihea Village Rajamandalakulon Village 

Total 
Male Female Male  Female 

1 Kindergarten - - - - - 
2 Elementary School 81 69 1,666 2,043 3,859 
3 Junior High School 89 61 975 968 2,093 
4 Senior High School 11 8 1,371 900 2,290 
5 College    (D1 - D3) - - 89 74 163 
6 College      (S1-S2) 2 1 92 69 164 

Total  183 139 4,193 4,054 8,569
   Source :  Monograph of Cihea& Rajamandalakulon Village, 2010 

 Social Economy 

- Occupation

Occupations of local people in Cihea Village, and Rajamandala Kulon Village 
generally in field are agriculture, agricultural employmenters, traders and 
private sector employments. Total population by type of occupation in study 
area is dominated by agricultural sector that support employment for about 
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3,492 inhabitants. The composition of population in study area based 
occupations can be seen in Table 2.38.  

Table 2.38. Total population by Type of Occupation 

No Occupation 
Village

Total % 
Cihea Rajamandala

Kulon
1 Farmer 914 448 1,362 26.7 
2 Hodge 1,226 904 2,130 41.90 
3 Civil Server 12 144 156 0.30 
4 Craftsmen 8 17 25 0.04 
5 Merchant 15 207 222 4.36 
6 Breeder - 6 6 0.01 
7 Military Staff 1 38 39 0.07 
8 Private Sector Emp 23 83 105 2.06 
9 Enterpreneur 27 787 814 16.01 

10 Mechanic - 25 25 0.04 
11 Retired 86 113 199 3.91 
 Total 5,083 100 

Source :  Monograph of Cihea& Rajamandala kulon Village, 2010 

- Employment Force 

Population based Employment Force already employed in study area for 
3,799 persons, with highest number is in Cipatat Village of 2,953 inhabitants. 
Largest number of Employment Force who have not worked there in Cipatat 
Village of 3,455 persons. Total Employment force is 7,775 persons in region 
study, where Cihea village is lowest Employment Force at least 1,367 
inhabitants. Employment Force in region more studies are shown in         
Table 2.39. 

Table 2.39. Total Population by Employment Force 

No Village 
Employment Force Total 

Employment 
Force Has Working Not Working 

1. Cihea 846 521 1,367 
2. Cipatat 2,953 3,455 6,408 

Total 3,799 3,976 7,775 
Source :  Monograph of Cihea& Rajamandalakulon Village, 2010 

 Socio - Cultural 

- Religion

Inter-religious harmony and religious communities in Haurwangi Sub District 
and Cipatat Sub District has been going pretty well, this condition is created 
from government actors, religious leaders and religious institutions in 
supporting creation of harmony and harmony of life based on mutual respect 
among peers and among fellow believers. Number places worship scattered 
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in Haurwangi Sub District are 95 building of Mosques, Violated/Langgar/Little 
Mosque is 263 buildings, 38 buildings of Muslim Boarding Schools and 111 
buildings of Muslim Souncil. On the other hand, in Cipatat Sub-District there 
are 185 Mosque buildings and 397 Violated/Langgar/Little Mosque buildings. 
More data about places facilities of worship in Cipatat Sub-District and 
Haurwangi Sub-District can be seen in Table 2.40. 

Table 2.40. Place of Worship in Haurwangi and Cipatat Sub-District  
No. Places of Worship Haurwangi 

Sub-district 
Cipatat

Sub-district 
1 Mosque 95 185 
2 Violated/Langgar/Little Mosque 263 397 
3 Muslim Boarding school 38 - 
4 Muslim Souncil 111 - 

Total 507 582 
Source : Monograph of  Haurwangi&Cipatat, Sub - Distric, 2010  

 

While the number of places worship in Cihea village, there are 18 place of 
mosque and 88 place of Violated/Langgar/Little Mosque, as well as in 
Rajamandala Kulon Village that has 21 mosques and 41 places of 
Violated/Langgar/Little Mosque. 

More data about places of worship facilities around study area can be seen in 
Table 2.41. 

Table 2.41. Place of Worship Around Study Area 
No. Place of Worship Rajamandala Kulon 

Village
Cihea 
Village

1 Mosque 21 18 
2 Violated/Langgar/Little 

Mosque 
41 88 

3 Muslim Boarding school - - 
4 Muslim Souncil - - 

Total 62 106 
Source : Monograph of  Haurwangi & Cipatat, Sub - Distric, 2010 
 

- Facilities and infrastructures 

Facilities and infrastructures that exists around study area, in addition to 
health and education facilities have also been found in form of water facilities 
Dug wells/pumps & other supporting facilities and infrastructure. Description of 
facilities and infrastructures can be seen in Table 2.42.  

Table 2.42.  Environmental Facilities and Infrastructure in Study Areas  

No Opinion / Response Total (%) 

1 The type of house occupied now? 
a. House on stilts 34 35 
b. Semi Permanent 14 15 
c. Permanent 48 50 

Total 96 100
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No Opinion / Response Total (%) 
2 Source Water Used Net Daily? 
a. PDAM (Water Management by Government) 0 0 
b. River 4 4.17 
c. Dug wells / pumps 92 95.83 

Total 96 100
3 Where is sewage disposal end of the channel? 
a. Banished to ditch Straight to the river 0 0 
b. Septic tank 96 100 
c. Other 0 0 

Total 96 100
4 How to Waste Disposal Rubbish Existing Now? 
a. Disposed By Neighbor Head 0 0 
b. Banished to the river 0 0 
c. Burn 96 100 
d. Disposed relocation 0 0 

Total 96 100
Source: Pimary Data, 2011 

From Table 2.42 above can be explained that 50% of respondents had a 
permanent house made of raw materials in form of bricks, sand and cement 
as its walls, and floor tiles as a base. 15% of respondents had a semi-
permanent homes in some parts are not fully using raw material in form of 
bricks, sand and cement, nor is it entirely using wood as raw material. 35% of 
respondents had a house on stilts that almost most/all building materials 
made of wood. On other hand, all respondents (100%) acknowledge that 
Source of clean water used for drinking, cooking, washing and so forth comes 
from Dug wells/pumps, and they already have a septic tank for sewage 
disposal end of channel, as well as waste management systems carried out 
by burning. 

- Community Perceptions of Activity Plan 

Public perception and attitude towards plan of activities can be described, that 
78% of respondents had been aware of this development plan Rajamandala 
47 MW HEPP and 22% were found out at time of interview process is 
ongoing. 90% were aware by Surveyor who conduct survey, 10% are aware 
of rumors that grow in community (neighbors). Furthermore, 100% of 
respondents answered that greatest benefit from construction of Rajamandala  
HEPP projects is existence for employment and business opportunities are 
assessed will increase. On other hand, public views negative effects of 
Rajamandala HEPP development plan is use of Productive Land owned by 
residents (56%), environmental damage (23%), and rising crime (18%). Yet 
100% of people agreed about Rajamandala 47 MW HEPP Project. They 
hopely about : 

1. A sustainable social concern to community,  
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2. Land acquisition to be done by way of consultation between landlord 
directly by the proponent. 

3. Can get involved in project (Employment from Local People) 
4. Wherever possible, these action plans do not interfere with activity of 

agricultural population 
5. In practice, please note condition and sustainability of environment 

surrounding project site  
6. To be continue effort of water for public population 

Table 2.43. Attitudes and Perceptions of Community Development Action Plan
Rajamandala HEPP.

No Opinion by Respondents Total (%)

1 Are you Knowing the plans of Rajamandala HEPP development activities in surrounding
your live environment?

a. Yes 74 78 
b. No 22 22 

Total 96 100
2 If you know, from whom you heard of plan such activities?
a. neighbor 10 10 
b. Government officials - - 
c Officer or Employment Survey of Mining 86 90 
d Other, please specify ... ... ... ... ... - - 

Total 96 100
3 According to your Comment, is a benefit citizens can grow because of this development?
a. Employment and Business Opportunities 96 100 
b. Helps Ease Business - - 
c. Assist Development - - 
d. Other Name ... - - 

Total 96 100
6 In addition Advantages, Which Are Obtained Disadvantages from activity of local people?
a. Environmental Degradation 22 23 
b. Productive Use of Land Owned Population 55 56 
c. Increased Crime 17 18 
d. Others .... 2 3 

Total 96 100
7 If So, Do You Agree With Activities Such?
a. Agree 96 100 
b. Disagree - - 
c. Not Answering - - 

Total 96 100
Source: Pimary Data 2011 

d. Public Health Components

The main health problems in Haurwangi Sub-district and Cipatat Sub-district is 
limited health infrastructure and limited total medical workers and leading 
medical health services provided to people deemed not maximized. Many 
people who experience pain, and often they are treated with traditional 
medicines. However if disease is felt not improved, residents who experienced 
pain will soon be treated to nearest health care institution with locations where 
his home is located. Disease that often affects population in Haurwangi Sub-
District is a Tubercolosis  disease,  Mad/Stress, Asthma, Stroke, Lung. Further 
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tables on the types of illnesses suffered by communities around study area 
can be seen in Table 2.44. until Table 2.46.

Table 2.44. Types of Diseases Often in Areas Community Study
No. Name Of Diseases Total %
1 Heart 9 7.4 
2 Lever 3 2.4 
3 Lungs 14 11.5 
4 Cancer 2 1.6 
5 Stroke 16 13.2 
6 Diabetes Mellitus 3 2.4 
7 Kidney 7 5.7 
8 Crazy / strees 24 19.8 
9 Tubercolosis  24 19.8 
10 Asthma 17 14.0 
11 Bile 2 1.6 

TOTAL 121 100
Source : Monograph of Cipatat Sub-District, 2010

Table 2.45 and Table 2.46 illustrates Total Facilities and Infrastructure health 
in study area. Where Cihea village there is 1 place health center and 10 
places of Children Treatment, which consists of 8 people Shaman Maternity 
Trained, 1 midwife, 1 nurse, 2 Shaman Alternative Medicine, and Physicians 
Practice 10 people. While Rajamandala Kulon village there are 1 place Public 
Health Assistant, 1 place Polyclinic / Medical Clinic, 25 places of Children 
Treatment and 2 places of Physician Practice Office, with a total of 13 medical 
personnel there are 2 people General Practitioners, 7 people Shaman 
Maternity Trained, 3 people midwife and one healer of Alternative Medicine. 

Table 2.45. Total of Health Facilities in Study Areas
No. Health Infrastructure Rajamandala

Kulon Village
Cihea
Village

1 General Hospital - - 
2 Health Centres - - 
3 Public Health Assistant 1 1 
4 Polyclinic / Medical Clinic 1 - 
5 Children Treatment 25 10 
6 Physician Practice Office 2 - 

TOTAL 29 11
Source : Monograph of Haurwangi & Cipatat, Sub - Distric, 2010
 

Table 2.46. Total Health Facility Study Areas
No. Health Facility Rajamandala

Kulon Village
Cihea
Village

1 General Practitioners 2 - 
2 Shaman Maternity Trained 7 8 
3 Midwife 3 1 
4 Nurse - 1 
5 Shaman Alternative Medicine 1 2 
6 Physicians Practice - 10 

TOTAL 13 22
Source : Monograph of Haurwangi & Cipatat, Sub - Distric, 2010





Rajamandala 47 MW HEPP UKL-UPL Study
West Bandung and Cianjur Regency – West Java Province

 
 
 
 
 
 
CHAPTER 3 
ENVIRONMENTAL IMPACT WILL 
HAPPEN 



Rajamandala 47 MW HEPP UKL-UPL Study  
 West Bandung  and Cianjur Regency  West Java Province

| III - 1 

 

 

3.1. Pre Construction Stage

a. Field Survey

 Perception of community 

Existence of Rajamandala 47 MW HEPP development activities will cause 
positive and negative impact on public perception. Positive impacts arise 
because of involvement of some local people in field survey, while 
community concern and anxiety appears as a negative impact. 

Based on interview results with community around project of all respondents 
agreed with various expectations. Community expectations, among others 
regarding land acquisition in order to be discussions between land owner 
and project initiator without a lot of intermediaries, other than that in actual 
best to not interfere with agricultural activities and water endeavored to 
remain there for surrounding community. Expectations of society is not yet 
listed in plan of activities, so impact should be managed. 

b. Procurement of land

 Population Income  

Land acquisition is predicted impacts of changes income levels. Land used 
for HEPP is a land of UBP Saguling, Perhutani, village and community 
lands. 

Existence of community-owned land acquisition for Rajamandala HEPP can 
trigger changes in livelihoods of majority community, so that people who 
previously livelihood as farmers' livelihoods will turn into traders, 
construction workers and so forth, without any educational background or 
skills are sufficient. So impact on revenue decline needs to be managed. 

 

ENVIRONMENTAL IMPACT WILL HAPPEN

Chapter
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 Public unrest 

Land acquisition activities significantly affect social unrest in around 
projects, particularly community-owned land affected by release. The 
potential emergence of public unrest among a discrepancy value of land 
compensation and lack of public understanding for mechanisms of land 
acquisition policies. 

Process of compensation and determining value compensation done by 
following applicable procedures of land acquisition in accordance with 
mechanisms and regulations as well as on basis of an agreement between 
both parties which is between land owner and project proponent. Impact of 
land acquisition to community unrest needs to be managed. 

 

3.2. Construction Stage

a. Procurement and mobilization of labor

 Employment opportunities and try 

Rajamandala HEPP development activities requires no small amount of 
labor, especially unskilled workers. Potential for unskilled workers are not 
directly available in considerable amounts in study area. 

Recruitment of manpower in construction phase may cause a positive 
impact, with participation of local residents who worked on this activity. For 
purposes of rough labor, residents in nearby villages potentially enough to 
participate worked. Duration of work is relatively long, it will also cause a 
positive impact, of received wages by local residents. 

Residents who did not work projected to open up business opportunities 
such as: provision of basecamp for workers project, stalls selling 
snacks/weight, tire business, which will directly support needs of project 
workers. From interviews with locals as much as 100% of respondents wish 
to go to work, so impact should be managed. 

 Public unrest 

Community unrest around project site arising from habit of labor involved in 
construction activities is a group of labor brought about by project contractor 
and not from local area. If this issue is not addressed by implementing 
activities, then over time will lead to social unrest. 
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However, most of labor question remains will be brought from outside to 
remember not all jobs can be handled by local workforce. 

The labor force that has not worked in Cihea Village and Cipatat Village of 
3,976 person, in presence of construction activity is expected to absorb 
labor by 6.29%. From interviews to community around project site as much 
as 100% of respondents are generally willing to work on project. 

 Morbidity 

Procurement activities and mobilization of labor will absorb workforce 
entrants up to 250 people with assumption that skilled workers are not being 
met from local people. With presence of migrant workers is estimated 
negative impact on e morbidity due to possibility of outbreaks of infectious 
diseases, so impact should be managed. 

 Environmental sanitation 

Project site conditions will undergone much change. Especially in terms of 
environmental sanitation. One important factor in changing environmental 
sanitation is difference between habits of local workers and migrant workers. 
This will impact on public health around project site. 

Amount of labor for construction of 250 people, amount of waste generation 
per person is estimated to 2.5 l/people/day, so that presence of workers is 
estimated waste generation of 0.6 m3/day. Impact of procurement workforce 
on waste to be managed. 

 

b. Mobilization of equipment and construction materials

 Decrease in air quality 

Mobilization activities equipment and construction materials is predicted to 
cause changes in air quality. This is due to mobility of construction materials 
transporter. Type of vehicle used in mobilization of equipment is moderate to 
heavy weight trucks. Increased intensity of vehicles through haul road would 
result in increased concentrations of dust, gas, CO, NO2, and SO2 in 
ambient air along road vehicles. To estimate increase magnitude of 
contaminants in ambient air as a result of increased number of motor 
vehicles, used Gauss equation for a line source. 
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Table 3.1. Predicted increase in ambient air pollutants

Parameter Standard*)
Rona Awal Improved prediction

current activities
U-1 U-2 U-3 U-1 U-2 U-3

NO2 (Nitrogen Dioxide) 400 29.7 30.92 37.56 52.93 54.15 60.79 

SO2 (Sulfur Dioxide) 900 28.92 25.41 27.08 33.15 29.64 31.31 

CO (Karbon Monoxide) 30.000 541.92 541.06 629.48 554.41 553.55 641.97 

TSP (Dust) 230 113.98 115.92 113.39 115.77 117.71 115.18 
*) Based on PP RI No. 41 of 1999, concerning Air Pollution Control. 
Remarks :  
U-1 : Bantar Caringin Kampong, U-2 : Rajamandala Powerhouse plan,  U-3 : Rajamandala weir/intake plan 

 

Prediction of ambient air pollutants increase from three locations showed 
levels that still meet quality standards required by Government Regulation 
no. 41 of 1999, but construction activity is expected to last more than 2 
years so that impact needs to be managed. 

 Increased noise 

Impact on noise, caused by mobilization of equipment and material activities 
of vehicles used. Sources of noise generated by use of such vehicles 
including intermittent type. Approach taken is sound emitted drawn vehicles 
average of 85 dBA at source, average vehicle speed is 40 km/hour, then 
noise distribution forecasts at time of mobilization activities equipment and 
materials at a distance of 20 m from source of 72.7 dBA and at a distance of 
50 m from source of 68.3 dBA. Based on measurement results at three 
locations of measurement, noise level ranged between 43.9 dBA - 53.5 dBA, 
but construction activity is expected to last more than 2 years so it is 
predicted to increase intensity of noise, impact needs to be managed. 

 Damage to roads and bridges 

Activity mobilization of heavy equipment and construction materials is 
expected to cause negative impact to destruction of road infrastructure 
around project site. From observation of volume traffic around study area, 
namely UBP Saguling access road generally rare vehicles passing by, so a 
increase in traffic volume small expected. However, construction activity is 
expected to last long and the weight of vehicle is predicted to have an 
impact large enough to damage road, so the impact should be managed. 

 Public unrest 

Basically, equipment and material mobilization activities will have an impact 
on environment. The impact of social unrest emerged primarily as a result 
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impacts reduced of environmental quality (increased dust) as well as 
facilities and infrastructure in vicinity. 

From measurement results in Bantarcaringin Kampong, dust content 
measured at 113.98 g/Nm3, content will increase with number of vehicles 
and duration of construction in progress. Impact of public unrest against 
mobilization of equipment and construction materials need to be managed. 

 

c. Access road construction

 Decrease in air quality 

Access road construction activities which include land clearing, construction 
of road, and street pavement will cause air pollution, especially particulates. 
Land requirements for access roads is predicted of 6.8 ha, which is a 
mixture of gardens, fields and yards. Prior to paving, land clearing will be 
conducted from vegetation cover of land and buildings include process of 
digging Hide (cut and fill) to get desired elevation. 

To estimate contribution of many contaminants from land clearing activities 
used box models with wind speeds of 1.08 m/sec, high atmospheric mixture 
of 1000 m. Emission factors used are for heavy vehicles is 3 units of 
bulldozer, 3 units of excavator, and 2 crawler units that operated 12 hours 
per day. Especially for particulate matter, apart from emissions of heavy 
equipment as well as from dust recirculation factor of open ground. 
Increasing concentration of dust in ambient air cut and fill activities in is 
forecasted 1,268 ug/m3, while activity of bulldozers, backhoes and crawler 
forecasted exhaust emissions contribute at 1.88 ug/m3 for dust, 3.21 ug/m3 
for SO2, 9.96 ug/m3 for NOx and 8.85 ug/m3 for CO. Such improvements if 
cumulative with average ambient concentrations remained below threshold 
required except for dust, so impact should be managed. 

 Noise 

Construction of access roads will be preceded with maturation land consists 
of excavation and embankment activities will be used where heavy 
equipment can be a source of noise. Heavy equipment used consists of 
dump trucks and backhoes. Average noise arising from heavy equipment at 
a distance of 15 meters from source ranged from 72-85 dBA (Canter, 1996), 
so noise level at access road construction activities at a distance of 25 m 
from source of 73.08 dBA and distance of 100 m from source of 54.90 dBA. 



Rajamandala 47 MW HEPP UKL-UPL Study  
 West Bandung  and Cianjur Regency  West Java Province

| III - 6 

Based on measurement results of noise level in powerhouse plan 43.9 dBA 
and planned weir / intake 53.5 dBA, when viewed from standard of noise 
level standard for settlement does not exceed noise level (55 dBA). Distance 
of settlement from location activity ± 500 m, but activity lasts about 6 months 
so that noise impacts should be managed. 

 Stability of slopes 

Clearing activities and  maturation of land for access roads is expected to 
potentially impact  occurrence of ground motion (avalanches). Symptoms of 
a landslide will occur mainly on steep slopes (> 600) due to activities of 
stripping, cutting or digging soil around it. With maturation of land in form of 
cut and fill ripening effect of land for roads carrying on slope stability 
necessary for management. 

 

d. Civil Construction

 Increased noise 

Existence of equipment activities cause an increase in noise at  executed 
civil construction. Based on measurement results of noise levels at project 
site location in powerhouse plan of 43.9 dBA and weir/intake plan of 53.5 
dBA. When compared with noise level standard based on Kep. MENLH. No. 
Kep 48/MENLH/11/1996, on Noise Level Standard, noise at project site 
does not exceed standard specified of noise level (55 dBA). 

Smooth-blasting noise caused an estimated maximum of 84 dB (A) at a 
distance of 50 meters, with fly-rock speed a maximum of 2 Kine and arise 
mainly at beginning of tunnel manufacture. Noise level due to blasting at a 
radius of 500 meters from source of 64.05 dBA, so impact should be 
managed. 

 Erosion and sedimentation 

Civil construction activities consist of construction of weir and intake, 
headrace tunnel and penstock, and powerhouse and tailrace. Need of land 
for construction is estimated at 8.7 ha forecasted impact on increasing rate 
of erosion and sedimentation on water bodies in downstream location 
activity. 
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By using USLE formula approach, resulting erosion rate on existing 
conditions was 7.31 tons/year whereas during development of civil 
construction to be 29.26 tons/year. 

 Decrease in water quality 

Civil construction is predicted negatively impact to water quality, mainly river 
dredging activities. With soil excavation activities from river bottom, 
impacting on increased sedimentation and increased turbidity of river water. 

Based on measurement results of water quality Citarum River in 
Rajamandala HEPP powerhouse plan of dissolved solids, obtained by 
concentration of 274 mg/L. When compared with quality standard based on 
West Java Governor Decree No. 39 of 2000, content of TDS measured still 
meets quality standard are permitted. However, activity lasted for 18 
months, so  impact should be managed. 

 Stability of slopes 

Blasting activities for construction of headrace tunnel and penstock will 
cause vibration and onset of bursts particles blasting (fly-rock). Blasting with 
a peak-particle velocity at 2 Kine will cause internal stress on existing 
structure approximately 1.96 kgf/cm2, lower than internal strength stress 
structure itself which is about 2.4 kgf/cm2. Thus resulting vibration on  
structure of surrounding buildings have a low impact intensity, however, 
impact needs to be managed as an anticipation. 

 Flora  

Civil construction activity is predicted to have an impact on flora, especially 
powerhouse location will be preceded by clearing of vegetation in gardens. 
Impact of these activities can reduce number of populations and species of 
plants around site. Land to be used for powerhouse is estimated at  6.0 ha, 
so impact of land clearing for powerhouse needs to be managed. 

 Fauna  

Civil construction activity is expected to have an impact on fauna. Impact 
that would occur from these activities is depressed types of animals that are 
sensitive to disturbance as a result of increased incidence of noise and dust 
levels. Magnitude of impacts that occur from civil construction to fauna of 
need for management. 
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 Aquatic Biota 

Predicted impact on aquatic biota arising from civil construction activity that 
is river dredging leading to an enhancement of olids substances in Citarum 
River water that can inhibit light penetration needed for photosynthesis 
process and benthos habitat disturbance due to bottom water a closed 
sediment and mechanical disruption to gills of fish by solid substances in 
water. Impact of civil construction on aquatic biota need to be managed. 

 Public unrest 

Community unrest arise as a result of river water turbidity, especially 
residents who use Citarum River water for bathing and washing needs. 
From interviews with residents in study area, as much as 95.83% of 
respondents use water wells dug as a source of clean water everyday wear, 
yet most people use Citarum River water to irrigate their fields so that impact 
on construction civil on unrest community needs to be managed . 

 

e. Landfill former quarry land

 Planning, land and soil 

Impact of former landfill excavation activity is expected to cause a negative 
impact on space, land and soil. Former soil excavation volume estimated at 
500,000 m3, area of land required for disposal area is 5.9 ha. 

 Flora  

Impact of excavation on former landfill is predicted negative on flora. This 
will cause a reduction in some types of flora, soil fertility and loss of habitat 
due to land for disposal area  of 5.9 ha. From observation on flora in study 
area there are not that rare and protected flora, but to maintain habitat 
around site is necessary for management activities. 

 

f. Release of labor

 Decrease in income 

Impact from release of labor negatively assessed against income residents. 
This is due to reduced workforce will lead to reduced income residents who 
had been supplying daily needs of workers such as suppliers of food and 
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rent out basecamp for workforce. Impact from release of labor to decrease 
of income need to be managed. 

 

3.3. Operational Stage

a. Operation Plant

 Decrease in water discharge 

Predicted impacts arising from operation plant will be judged negatively due 
to reduced flow of water downstream of Citarum river after Rajamandala 
HEPP weir until Rajamandala HEPP powerhouse location plan. Discharge 
water from Saguling reservoir to operate the power plant of  224 m3/second 
while being used to operate Rajamandala power plant is 168 m3/second. 
Thus flow of water downstream  Saguling HEPP will be reduced by 75% 
(224 m3/second - 168 m3/second). Weight impact of this operation is 
classified high or significant, however, the number of respondents based on 
interviews that use river water as a source of water is only 4.17% 
respondents and the majority use wells dug as water main is 95.83% of 
respondents. 

 Decrease water quality 

The impact of plant operation on water quality judged negatively due to a 
decrease in water quality downstream of Citarum River in Rajamandala weir 
HEPP to Rajamandala HEPP powerhouse primarily due to decreased water 
flow, so that the increase in BOD in domestic waste water from settlements -
Bantarcaringin and Cisameng villages. Impact plant operation on water 
quality need to be managed. 

 Facilities and infrastructure 

Impact on operation of public facilities and infrastructure valued positively 
because it can use the access road Rajamandala HEPP by surrounding 
community, especially residents of Bantarcaringin Village who had only two 
wheels drive for accommodation facilities, so the impact should be 
managed. 

 Employment opportunities and try 

Impact of plant operation is expected to positively impact public perception. 
Besides going to increase revenue, opportunity to work and strive for the 
local population, will also improve the operation of other facilities such as 
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availability of facilities which will facilitate access roads they relate to other 
areas, in order to market their agricultural products or household industries 
which they open. 

 Community Perseption  

Operation of Rajamandala HEPP harness flow of water coming out of 
tailrace Saguling HEPP  way to move through the tunnel to be able rotate 
turbine. By operation of Rajamandala HEPP then discharge the water in the 
downstream Saguling HEPP Powerhouse up with Rajamandala HEPP 
powerhouse will decline. Reduced flow of water has created a negative 
public perception that ordinary people, especially utilizing the flow of water 
from Saguling HEPP for water sports (Rafting), so the impact should be 
managed.  

b. Maintance Facilities and Infrastructure

 Employment opportunities 

Facilities and Infrastructure activities require maintenance some labor for 
cleaning dams and intake, carrier channel, penstock and powerhouse, over-
haul overhaul activities for turbines, generators and other electrical 
components on a regular basis. Some parts, especially for non-electrical 
done by local labor. As for the maintenance of water resources, PLN will 
work with communities through community development. Operational 
maintenance of facilities and infrastucture will impact on employment 
opportunities. 

 Community Perseption 

Maintenance of power generating HEPP facilities and infrastructure will lead 
to positive perceptions of the local population. This is due to be opening up 
the opportunity to work and strive for locals and the surrounding. 
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Figure 3.1. Flow chart of impact of development activities Rajamandala 47 MW 
HEPP at pre construction stage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2. Flow chart of impact of development activities Rajamandala 47 MW 
HEPP at construction stage 
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Figure 3.3. Flow chart of impact of development activities Rajamandala 47 
MW HEPP at Operational stage 
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4.1. Environmental Management Program

Description of environmental management programs include source of impact,
type of impact, Benchmark of Impact, environmental management efforts,
implementation time management, location management, management
institutions and environment supervisor. Summary of environmental management
program can be seen in Table 4.1, while the map location of environmental
management can be seen in Figure 4.1. and Figure 4.2.

4.1.1. Pre Construction Stage

1) Field Survey

a. Source of Impact

Source impacts from field surveys.

b. Type of impact

Existence public concern towards land compensation and reduced supply of
water for rice fields.

c. Benchmark of Impact

Public unrest: number and frequency of public complaints on activity plan.

d. Environmental Management Efforts

Social Approach

Conduct socialization on procedures and rules that apply regarding land
acquisition for development implementation to public interest.

Deliberation and approaches regarding compensation involving all
parties concerned.

Institutional Approach

Establish a public complaints place minimum level of Sub Districts to
accommodate complaints from affected communities.

ENVIRONMENTAL MANAGEMENT AND MONITORING
PROGRAM

Chapter
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To coordinate with Sub District apparatus and local villagers.

e. Locations of Environmental Management

Location management conducted in:

Cisameng Kampong, Rajamandala Kulon Village, Cipatat Sub District,
West Bandung Regency.

Bantarcaringin Kampong, Cihea Village, Haurwangi Sub District,
Cianjur Regency.

f. Time of Management Implementation

Impact management is done once during field survey carried out.

g. Implementing Institutions of Environmental Management

Institution which carry out management activities is a consortium of PT.
Indonesia Power and Kansai. Co., Ltd as project initiator.

h. Supervisory Institutions Implementation of Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.

i. Reporting Institutions for Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.

2) Land Acquisition

a. Source of Impact

Source impacts from land acquisition in compensation values disagreements
between proponent with public.

b. Type of impact

Field survey activities is predicted to have an impact on income levels and
social unrest.

c. Benchmark of Impact

Level of income: income levels prior to activities carried out.

Public unrest: number and frequency of public complaints against activity
plan.
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d. Environmental Management Efforts

Social Approach

Conduct socialization on procedures and rules that apply regarding land
acquisition for implementation of development for public interest.

Deliberation and approaches regarding compensation involving all
parties concerned.

Institutional Approach

Establish a public complaints place minimum level of Sub Districts to
accommodate complaints from affected communities.

To pay compensation according to agreement and regulations whose
implementation in cooperation with local government.

To coordinate with Sub District apparatus and local villagers.

e. Locations of Environmental Management

Location management conducted in:

Rajamandala Kulon Village, Cipatat Sub District, West Bandung
Regency.

Cihea Village,  Haurwangi Sub District, Cianjur Regency.

f. Time of Management Implementation

Impact management is done onces during procurement of land held.

g. Implementing Institutions of Environmental Management

Institution which carry out management activities is a consortium of PT.
Indonesia Power and Kansai. Co., Ltd as project initiator.

h. Supervisory Institutions Implementation of Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.

i. Reporting Institutions for Environmental Management
Regional Environment Management Agency of West Java Province.

Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
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4.1.2. Construction Stage

1) Procurement and mobilization of labor

a. Source of Impact

Source impacts from procurement activities and mobilization of labors.

b. Type of impact

Employment opportunities and try to opening of job opportunities and
business opportunity for people around.

Public unrest on concerns of labor used is brought labor by contractors.

Morbidity of migrant workers who carry infectious diseases.

Environmental sanitation number of waste generation from project workers.

c. Benchmark of Impact

Employment opportunities and try: number of local labor absorbed and
variety of business types that appear.

Public unrest: number of complaints from public before activity takes place.

Morbidity: number of patients with infectious diseases before activity takes
place.

Environment sanitation: amount of waste before activity takes place.

d. Environmental Management Efforts

Technology Approach

To prioritize workforce needs derived from local people.

Provide a waste facilities (trash cans, TPS, wheelie bin) and perform
routines transporting waste from every corner location to be collected in
polling.

Requires candidate to look clean bill of health workers from health care
establishments are referenced.

Closes well of TPS/Polling to avoid overflow and swarms of flies.

Social Approach

Appeal for migrant workers to understand and respect customs of local
communities.

Pursue procurement needs of daily living migrant workers from local
community.



Rajamandala 47 MW HEPP UKL-UPL Study  
 West Bandung  and Cianjur Regency  West Java Province

| IV - 5 

Conducting socialization to workers in order to dispose of waste done at
a place that has been provided.

Institutional Approach

Cooperating with local offices and local authorities in terms of
manpower recruitment.

To coordinate with Department of Hygiene in handling of waste on-site
activities

Cooperating with local Department of Health.

e. Locations of Environmental Management

Location management conducted in:

Cisameng Kampong, Rajamandala Kulon Village, Cipatat Sub District,
West Bandung Regency.

Bantarcaringin Kampong, Cihea Village, Haurwangi Sub District,
Cianjur Regency.

f. Time of Management Implementation

Managing impact of procurement and mobilization of labor performed during
the construction period lasts.

g. Implementing Institutions of Environmental Management

Institution which carry out management activities is a consortium of PT.
Indonesia Power and Kansai. Co., Ltd as project initiator.

h. Supervisory Institutions Implementation of Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Sub District and village apparatus in study area.

i. Reporting Institutions for Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
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2) Mobilization of equipment and construction materials

a. Source of Impact

Source impacts from equipment and mobilization construction materials of
activities.

b. Type of impact

Decrease in air quality, increased concentrations of dust in air, especially in
access mobilization of construction materials.

Increased noise, increased noise in mobilization path of construction
materials.

Damage to roads, road damage caused by mobilization of equipment and
construction materials.

Public unrest arises due to fears of increasing concentrations of dust and
road damage.

c. Benchmark of Impact

Decrease in air quality, Government Regulation of the Republic Indonesia
Number 41 Year 1999 on Control of Air Pollution.

 Increased noise, Environment Minister Decree No. KEP-48/MENLH/
XII/1996, on Noise Level Standard.

Damage to roads, amount of damage to road before mobilization activities
take place.

Public unrest, frequency of complaints before activity takes place.

d. Environmental Management Efforts

Technology Approach

Set type of heavy equipment and vehicles so as not to be forced to e
location of activities, but material transported by small vehicles.

Using tub cover when transporting construction materials.

Conduct watering dusty road and through material transport vehicles,
especially during dry season.

Projects vehicle speed restrictions, especially on driveway/street village
that is a maximum of 40 km/hour or according to condition of village
roads.

Improve road as soon as possible if there are damaged/collapsed.
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Social Approach

To coordinate with Department of Transportation and Police to
implement traffic management on roads to be traversed mobilization of
heavy equipment such as transformers imported from Jakarta.

Institutional Approach

Cooperating with Sub District apparatus and local village in terms of
pathway mobilization of equipment and materials construction.

To coordinate with Department of Transportation and Police in handling
of pathway mobilization of equipment and materials construction.

e. Locations of Environmental Management

Location management conducted in:

Rajamandala Kulon Village, Cipatat Sub District, West Bandung Regency.

Cihea Village,  Haurwangi Sub District, Cianjur Regency.

f. Time of Management Implementation

Impact management of mobilization of equipment and construction materials
carried out during construction period lasts.

g. Implementing Institutions of Environmental Management

Institution which carry out management activities is a consortium of PT.
Indonesia Power and Kansai. Co., Ltd as project initiator.

h. Supervisory Institutions Implementation of Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Department of Transportation of West Bandung and Cianjur Regencies
Police
Sub District and village apparatus in study area.

i. Reporting Institutions for Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
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3) Access Road Construction

a. Source of Impact

Existence of land maturation for access roads carrying excavation and
stockpiling of appropriate elevation planned.

b. Type of impact

Air quality: reduction in air quality and increased dust due to land
maturation for access roads carrying.

Noise: an increase in noise from equipment used for road conductivity.

Stability of slopes: occurrence of ground motion due to access road work
plan cut and fill.

c. Benchmark of Impact

Air Quality, Government Regulation of Republic Indonesia Number 41 Year
1999 on Air Pollution Control.

Noise, Environment Minister Decree No. KEP-48/MENLH / XII/1996, on
Noise Level Standard.

Stability of slopes, slope stability level prior to land maturation for roads
carrying implemented.

d. Environmental Management Efforts

Technology Approach

Using heavy equipment that emit exhaust emissions that meet
requirements.

Conduct watering on road that has been done land maturation
especially in dry season.

Set up a schedule for work including work that lead to high noise made
at 08:00 to 17:00.

To maintain stability of slopes in cleanup of land in an effort not perform
particularly clearcut stands that have a strong rooting.

Disclosure must be done systematically in areas that have a slope
<30%, with not much to do stripping.

Peeling sloping land in area carried out with due regard to slope safety
factor of not more than 60 ° or higher ratio of slopes of the terrace 5: 1.
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Crack the sloping ground on area to be filled by an impermeable soil
(clay) to prevent entry of rain water going into the ground which can
trigger avalanches.

Stabilization physically done by manufacture of terrace or steps. Angle
is used as a natural avalanche angle scale on manufacture of terra-
serring. Natural avalanche angle can be determined from laboratory
testing in Soil Mechanics.

Institutional Approach

Coordination with Forest Service, local apparatus, community leaders,
and communities in study area.

e. Locations of Environmental Management

Location management conducted in:

Rajamandala Kulon Village, Cipatat Sub District, West Bandung Regency.

Cihea Village,  Haurwangi Sub District, Cianjur Regency.

f. Time of Management Implementation

Management of impacts performed during access road construction activities
undertaken.

g. Implementing Institutions of Environmental Management

Institution which carry out management activities is a consortium of PT.
Indonesia Power and Kansai. Co., Ltd as project initiator.

h. Supervisory Institutions Implementation of Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Forest Service of West Bandung and Cianjur Regencies
Sub District and village apparatus in study area.

i. Reporting Institutions for Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
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4) Civil Construction

a. Source of Impact

Source impacts from construction activities including civil construction weir,
intake, headrace tunnel, penstock, powerhouse and tailrace.

b. Type of impact

Increased noise, the explosions (blasting) for tunnel

Increasing rate of erosion and sedimentation in downstream location
activities

Decrease in water quality, especially for turbidity at downstream location
activities

Flora, vegetation clearance for powerhouse and switchyard

Fauna, loss of fauna habitat

Aquatic Biota, aquatic biota diversity index decreased

Public unrest, increased turbidity at downstream location activities

c. Benchmark of Impact

Increased noise, Environment Minister Decree No. KEP-48/MENLH /
XII/1996, on Noise Level Standard.

Erosion and sedimentation, erosion and sedimentation prior to construction
activities undertaken

Decrease in water quality, West Java Governor Decree No. 39 of 2000.

Stability of slopes, slope stability prior to construction activities undertaken.

Flora, vegetation composition and type and number of individuals before
activities.

Fauna, habitat conditions and type and number of individuals before
activities.

Aquatic Biota, plankton and benthos diversity index before planning
construction activities takes place.

Public unrest, number and frequency of local public complaints against
activities in progress.

d. Environmental Management Efforts

Technology Approach

Blasting with smooth-blasting method, and use of cover-screen to
reduce noise and bursts of particles of soil/rock blasting results.
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Setting up a temporary pond from run-off before it flows into Citarum
River to avoid sedimentation of river.

To maintain stability of slopes in cleanup of land in an effort not perform
particularly clearcut stands that have a strong rooting.

Disclosure must be done systematically in areas that have a slope
<30%, with not much to do stripping.

Peeling sloping land in area carried out with due regard to slope safety
factor of not more than 60 ° or higher ratio of slopes of the terrace 5: 1.

Biological slope stabilization uses plants for retrofitting a cliff, so
biological stabilization is often referred to as bio-engineering. Plants are
often used for slope stabilization is a type of bamboo. Planting is done
after taking/mining on hillside cut/peeled finish. Along with that, do also
planting seeds of green plants such as albisia or other local plants
which have same function as shade trees.

Social Approach

Perform approach and inform public about management activities
undertaken.

Institutional Approach

Coordination with local officials, community leaders, and communities in
study area.

e. Locations of Environmental Management

Location management conducted in:

Rajamandala Kulon Village, Cipatat Sub District, West Bandung Regency.

Cihea Village,  Haurwangi Sub District, Cianjur Regency.

f. Time of Management Implementation

Management of impacts performed during construction activities take place.

g. Implementing Institutions of Environmental Management

Institution which carry out management activities is a consortium of PT.
Indonesia Power and Kansai. Co., Ltd as project initiator.

h. Supervisory Institutions Implementation of Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
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Sub District and village apparatus in study area.

i. Reporting Institutions for Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.

Environment Office of Cianjur Regency.

5) Landfill former quarry land

a. Source of Impact

Source impacts from landfill activities of former quarry.

b. Type of impact

Planning, land and soil, changes in land use for disposal area.

Flora, reduced some types of flora

c. Benchmark of Impact

Planning, land and soil, utilization of space in accordance with Spatial
Planning West Bandung and Cianjur regencies.

Flora, vegetation composition and number and types of individuals prior to
activity.

d. Environmental Management Efforts

Technology Approach

Perform compaction at landfill (disposal area) and gradually planted
with vegetation.

Use of disposal areas with minimal area.

Perform reforestation around disposal area that is still open, by planting
crops that can dampen noise, absorb dust and other pollutants.

Any change in land use in vicinity of Rajamandala HEPP should refer to
applicable regulations.

Social Approach

Perform approach and inform public about management activities
undertaken.
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Institutional Approach

Coordination with local officials, community leaders, and communities in
study area.

e. Locations of Environmental Management

Rajamandala Kulon Village, Cipatat Sub District, West Bandung Regency.

Cihea Village,  Haurwangi Sub District, Cianjur Regency.

f. Time of Management Implementation

Impact management activities conducted during former landfill excavation
carried out.

g. Implementing Institutions of Environmental Management

Institution which carry out management activities is a consortium of PT.
Indonesia Power and Kansai. Co., Ltd as project initiator.

h. Supervisory Institutions Implementation of Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Sub District and village apparatus in study area.

i. Reporting Institutions for Environmental Management
Regional Environment Management Agency of West Java Province.

Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.

6) Release of Labor

a. Source of Impact

Source impacts from release of labor activity.

b. Type of impact

Completion of construction activities are characterized by release of
employment is forecasted to have an impact on declining revenue during this
part of community who were involved in project.

c. Benchmark of Impact

Decrease in income: average income of population, especially during activities
directly involved in construction activities.
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d. Environmental Management Efforts

Technology Approach

Channelling some of local workforce in operations of HEPP.

Social Approach

Perform approach and inform public about completion of construction
activities.

Institutional Approach

Coordination with local officials, community leaders, and communities in
study area.

e. Locations of Environmental Management

Cisameng Kampong, Rajamandala Kulon Village, Cipatat Sub District,
West Bandung Regency.

Bantarcaringin Kampong, Cihea Village, Haurwangi Sub District,
Cianjur Regency.

f. Time of Management Implementation

Impact management activities carried out during release of labor performed.

g. Implementing Institutions of Environmental Management

Institution which carry out management activities is a consortium of PT.
Indonesia Power and Kansai. Co., Ltd as project initiator.

h. Supervisory Institutions Implementation of Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Sub District and village apparatus in study area.

 i. Reporting Institutions for Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
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4.1.3. Operational Stage

1) Operation of Plant

a. Source of Impact

Source impacts from operating activities Rajamandala HEPP.

b. Type of impact

Decrease in water discharge, decrease in water discharge at downstream
weir of Rajamandala HEPP until Powerhouse Rajamandala.

Decrease in water quality, high content of BOD due to domestic waste

Facilities and public infrastructure, increasing roads that can be used by
people around.

Employment opportunities and trying, lack of job opportunities and strive
towards a population of approximately.

Perception of society, emergence of a negative public perception.

c. Benchmark of Impact

Decrease in water discharge: maximum water discharge Citarum River to
downstream power house Saguling HEPP until Rajamandala HEPP.

Decrease in water quality: West Java Governor Decree No. 39 of 2000.

Employment opportunities and try: number of residents who have not
worked on study area.

Public facilities and infrastructure: number of public facilities and
infrastructure prior to operational Rajamandala HEPP.

Public perception: level of public complaints before Rajamandala HEPP
operation took place.

d. Environmental Management Efforts

Technology Approach

Promote the compensation discharge to water Citarum River
downstream Saguling HEPP power house until Rajamandala HEPP
power house, which will be based on Government Regulation No. 38
Year 2011 on the River.

Supporting activities of community-managed small businesses.

Prioritise recruitment of local residents for Rajamandala HEPP
operations as needed, by way of selection against job applicants with
requirements of compulsory identity cards fitted with locals as well as
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attach biodata and experience appropriate to the expertise of skilled
labor.

Make public facilities ie toilets (shower, sink and toilet).

Social Approach

Perform approach and inform public about management activities
undertaken

Institutional Approach

Working closely with government agencies (local Labor Agency), Sub
District and village on procurement activities (recruitment) labor in order
to obtain required manpower in accordance.

e. Locations of Environmental Management

Cisameng Kampong, Rajamandala Kulon Village, Cipatat Sub District,
West Bandung Regency.

Bantarcaringin Kampong, Cihea Village, Haurwangi Sub District,
Cianjur Regency.

f. Time of Management Implementation

Time for environmental management held two time a year during ongoing of
HEPP operational service.

g. Implementing Institutions of Environmental Management

Institution which carry out management activities is a consortium of PT.
Indonesia Power and Kansai. Co., Ltd as project initiator.

h. Supervisory Institutions Implementation of Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Sub District and village apparatus in study area.

i. Reporting Institutions for Environmental Management
Regional Environment Management Agency of West Java Province.

Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
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2) Maintenance of Plant Facilities and infrastructures

a. Source of Impact

Source impacts from maintenance activities generating facilities and
infrastructure.

b. Type of impact

Maintenance activities of facilities and infrastructure forecasted impact on
employment creation.

c. Benchmark of Impact

Number of people who have not worked in the study area.

Average income of population before event.

d. Environmental Management Efforts

Technology Approach

Prioritise recruitment of local residents for Rajamandala HEPP
operations as needed, by way of selection against job applicants with
requirements of compulsory identity cards fitted with locals as well as
attach biodata and experience appropriate to the expertise of skilled
labor.

Employ local workforce with standard wage/salary is adjusted to level of
expertise and education that are owned and adapted to local minimum
wage (UMR).

Develop and can establish a mutually beneficial relationship, so that
presence of Rajamandala HEPP provide benefits to local residents.

Social Approach

Perform approach and inform public about management activities
undertaken.

Institutional Approach

Coordination with local officials, community leaders, and communities in
study area.

e. Locations of Environmental Management

Cisameng Kampong, Rajamandala Kulon Village, Cipatat Sub District,
West Bandung Regency.

Bantarcaringin Kampong, Cihea Village, Haurwangi Sub District,
Cianjur Regency.
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f. Time of Management Implementation

Time for environmental management held two time a year during ongoing of
HEPP operational service.

g. Implementing Institutions of Environmental Management

Institution which carry out management activities is a consortium of PT.
Indonesia Power and Kansai. Co., Ltd as project initiator.

h. Supervisory Institutions Implementation of Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Sub District and village apparatus in study area.

i. Reporting Institutions for Environmental Management
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
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4.2. Environmental Monitoring Program

4.2.1. Pre Construction Stage

1) Field Survey

a. Source of Impact

Source impacts from field survey activities.

b. Type of impact

Type of impact is monitored to public unrest redress land and decreased water
supplies.

c. Monitoring Method

Methods of monitoring carried out by means of collecting primary data and
secondary data. Primary data were collected by interview respondents. Whereas
secondary data collected from relevant agencies such as Village and Subdistrict
Government, Regency Government and others.

d. Time of Monitoring

Period of onces environmental monitoring performed before field survey activities
carried out.

e. Location of Monitoring

Cisameng Kampong, Rajamandala Kulon Village, Cipatat Sub District, West
Bandung Regency.

Bantarcaringin Kampong, Cihea Village, Haurwangi Sub District, Cianjur
Regency.

f. Implementing Institutions of Environmental Monitoring

Institution which carry out monitoring activities is a consortium of PT. Indonesia
Power and Kansai. Co., Ltd as project initiator.

g. Supervisory Institutions Implementation of Environmental Monitoring
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Sub District and village apparatus in study area.

h. Reporting Institutions for Environmental Monitoring
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.

Environment Office of Cianjur Regency.
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2) Land Aquisition

a. Source of Impact

Source impacts from land acquisition activities.

b. Type of impact

Types of impacts to be monitored are public unrest against amount of
indemnification/compensation received.

c. Monitoring Method

Methods of monitoring carried out by means of collecting primary data and
secondary data. Primary data were collected by interview respondents. Whereas
secondary data collected from relevant agencies such as Village and Sub District
Government, Regency Government and others.

d. Time of Monitoring

Period environmental monitoring performed once prior to land acquisition activities
undertaken.

e. Location of Monitoring

Rajamandala Kulon Village, Cipatat Sub District, West Bandung Regency.

Cihea Village,  Haurwangi Sub District, Cianjur Regency.

f. Implementing Institutions of Environmental Monitoring

Institution which carry out monitoring activities is a consortium of PT. Indonesia
Power and Kansai. Co., Ltd as project initiator.

g. Supervisory Institutions Implementation of Environmental Monitoring
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Sub District and village apparatus in study area.

h. Reporting Institutions for Environmental Monitoring
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
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4.2.2. Construction Stage

1) Procurement and mobilization of labor

a. Source of Impact

Source impacts from procurement activities and mobilization of labor.

b. Type of impact

Employment opportunities and try to opening of job opportunities and
business opportunity for people around.

Public unrest on concerns of labor used is brought labor by contractors.

Morbidity of migrant workers who carry infectious diseases.

Environmental sanitation number of waste generation from project workers.

c. Monitoring Method

Methods of monitoring carried out by means of collecting primary data and
secondary data. Primary data were collected by interview respondents. Whereas
secondary data collected from relevant agencies such as Village and Sub District
Government, Regency Government and others.

d. Time of Monitoring

Period of onces environmental monitoring performed during construction period.

e. Location of Monitoring

Cisameng Kampong, Rajamandala Kulon Village, Cipatat Sub District, West
Bandung Regency.

Bantarcaringin Kampong, Cihea Village, Haurwangi Sub District, Cianjur
Regency.

f. Implementing Institutions of Environmental Monitoring

Institution which carry out monitoring activities is a consortium of PT. Indonesia
Power and Kansai. Co., Ltd as project initiator.

g. Supervisory Institutions Implementation of Environmental Monitoring
Regional Environment Management Agency of West Java Province.

Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Sub District and village apparatus in study area.

h. Reporting Institutions for Environmental Monitoring
Regional Environment Management Agency of West Java Province.
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Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.

2) Mobilization of equipment and construction materials

a. Source of Impact

Source impacts from equipment and mobilization construction materials of activities.

b. Type of impact

Decrease in air quality, increased concentrations of dust in air, especially in
access mobilization of construction materials.

Increased noise, increased noise in mobilization path of construction
materials.

Damage to roads, road damage caused by mobilization of equipment and
construction materials.

Public unrest arises due to fears of increasing concentrations of dust and road
damage.

c. Monitoring Method

Decrease in air quality

Data was collected by way of direct air sampling in field using a chemical
reaction (absorbent) and dust by using a Hi-Vol sampler for laboratory tests, dust
was measured by gravimetric methods and test results compared with Quality
Standards Regulation PP RI No. 41, of 1999, concerning Control of Air Pollution.

Increased noise

Noise levels were measured field using a sound level meter which is expressed
in units of dBA and compare it with Noise Level Standard based KepMenLh No:
KEP-48/MENLH/11/1996, on Noise Level Standard.

Damage to roads

Methods of monitoring carried out by means of collecting primary data and
secondary data. Primary data were collected by interview respondents. Whereas
secondary data collected from relevant agencies such as Village and Sub District
Government, Regency Government and others.

Public Unrest

Methods of monitoring carried out by means of collecting primary data and
secondary data. Primary data were collected by interview respondents. Whereas
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secondary data collected from relevant agencies such as Village and Sub District
Government, Regency Government and others.

d. Time of Monitoring

Period of environmental monitoring carried out during construction phase with
frequency of 6 (six) months.

e. Location of Monitoring

Cisameng Kampong, Rajamandala Kulon Village, Cipatat Sub District, West
Bandung Regency.

Bantarcaringin Kampong, Cihea Village, Haurwangi Sub District, Cianjur
Regency.

f. Implementing Institutions of Environmental Monitoring

Institution which carry out monitoring activities is a consortium of PT. Indonesia
Power and Kansai. Co., Ltd as project initiator.

g. Supervisory Institutions Implementation of Environmental Monitoring
Regional Environment Management Agency of West Java Province.

Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Sub District and village apparatus in study area.

h. Reporting Institutions for Environmental Monitoring
Regional Environment Management Agency of West Java Province.

Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.

3) Access Road Construction

a. Source of Impact

Source impacts from road construction activities conductivity.

b. Type of impact

Air quality: reduction in air quality and increased dust due to land maturation
for access roads carrying.

Noise: an increase in noise from equipment used for road conductivity.

Stability of slopes: occurrence of ground motion due to access road work plan
cut and fill. 
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c. Monitoring Method

Decrease in air quality

Data was collected by way of direct air sampling in field using a chemical
reaction (absorbent) and dust by using a Hi-Vol sampler for laboratory tests, dust
was measured by gravimetric methods and test results compared with Quality
Standards Regulation PP RI No. 41, of 1999, concerning Control of Air Pollution.

Increased noise

Noise levels were measured field using a sound level meter which is expressed
in units of dBA and compare it with Noise Level Standard based KepMenLh No:
KEP-48/MENLH/11/1996, on Noise Level Standard.

Stability of slopes

Methods of monitoring is done by collecting secondary data obtained from
feasibility study report, Directorate of GTL, Bakosurtanal and field observations.

d. Time of Monitoring

Period of environmental monitoring carried out during construction phase with
frequency of 6 (six) months.

e. Location of Monitoring

Cisameng Kampong, Rajamandala Kulon Village, Cipatat Sub District, West
Bandung Regency.

Bantarcaringin Kampong, Cihea Village, Haurwangi Sub District, Cianjur
Regency.

f. Implementing Institutions of Environmental Monitoring

Institution which carry out monitoring activities is a consortium of PT. Indonesia
Power and Kansai. Co., Ltd as project initiator.

g. Supervisory Institutions Implementation of Environmental Monitoring
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Sub District and village apparatus in study area.

h. Reporting Institutions for Environmental Monitoring
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
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4) Civil Construction

a. Source of Impact

Source impacts from civil construction activities.

b. Type of impact

Noise, an increase in noise due to blasting.

Erosion and sedimentation, disruption of water flow downstream of
Rajamandala HEPP.

Decrease in water quality, increase turbidity of river water due to entrainment
of material into the body of water erosion.

Stability of slopes, slope stability and disruption of presence or absence of
landslide events or at locations where soil movement.

Flora, reduced some types of flora and habitat loss due to wear of land for a
power house.

Fauna, habitat loss caused by reduced land will lead to loss of several types
of animal species.

Aquatic Biota, decrease aquatic biota species diversity in Citarum River
caused erosion and sedimentation.

Public unrest, because air pollution, water and social jealousy because it can
not be involved in project.

c. Monitoring Method

Increased noise

Noise levels were measured field using a sound level meter which is expressed
in units of dBA and compare it with Noise Level Standard based KepMenLh No:
KEP-48/MENLH/11/1996, on Noise Level Standard.

Erosion and sedimentation

Methods of monitoring carried out by means of collecting primary data and
secondary data. Primary data were collected by direct interview of respondent.
Whereas secondary data collected of water discharge from UBP Saguling.

Decrease in water quality

Monitoring method of water quality by water sampling conducted for each
location ± 2 liters, parameters pH, DHL and DO were measured directly on
ground, minerals, nutrients and organic matter in analysis at laboratory.
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Stability of slopes

Methods of monitoring is done by collecting secondary data obtained from
feasibility study report, Directorate of GTL, Bakosurtanal and field observations.

Flora

Monitoring methods carried out by means of collecting primary data and
secondary data. Primary data collected by vegetation inventories, while
secondary data collected from relevant agencies.

Fauna

Monitoring methods carried out by means of collecting primary data and
secondary data. Primary data collected by method of cruising (non of bird) and
IPA (for birds), while secondary data collected from relevant.

Aquatic Biota

Monitoring methods done by filtering water with a plankton net no.25 and
identification methods are microscopic and Sadgwic-Rafter, Sampling benthos
with Eckman Dregde and benthos samples were identified by means of a stereo
microscope, while to fish by means of interviews and direct observation.

Public Unrest

Methods of monitoring carried out by means of collecting primary data and
secondary data. Primary data were collected by interview respondents. Whereas
secondary data collected from relevant agencies such as Village and Sub District
Government, Regency Government and others.

d. Time of Monitoring

Period of environmental monitoring carried out during construction phase with
frequency of 6 (six) months.

e. Location of Monitoring

Cisameng Kampong, Rajamandala Kulon Village, Cipatat Sub District, West
Bandung Regency.

Bantarcaringin Kampong, Cihea Village, Haurwangi Sub District, Cianjur
Regency.

f. Implementing Institutions of Environmental Monitoring

Institution which carry out monitoring activities is a consortium of PT. Indonesia
Power and Kansai. Co., Ltd as project initiator.
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g. Supervisory Institutions Implementation of Environmental Monitoring
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Sub District and village apparatus in study area.

h. Reporting Institutions for Environmental Monitoring
Regional Environment Management Agency of West Java Province.

Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.

5) Landfill former quarry land

a. Source of Impact

Source impacts from landfill activities of former quarry.

b. Type of impact

Planning, land and soil, changes in land use for disposal area.

Flora, reduced some types of flora

c. Monitoring Method

Planning, land and soil

Environmental monitoring methods carried out by observation and direct
interviews with questionnaire guide and conduct study on spatial planning of
Cianjur and West Bandung regencies.

Flora

Monitoring methods carried out by means of collecting primary data and
secondary data. Primary data collected by vegetation inventories, while
secondary data collected from relevant agencies.

d. Time of Monitoring

Period of environmental monitoring carried out during construction phase with
frequency of 6 (six) months.

e. Location of Monitoring

Cisameng Kampong, Rajamandala Kulon Village, Cipatat Sub District, West
Bandung Regency.

Bantarcaringin Kampong, Cihea Village, Haurwangi Sub District, Cianjur
Regency.
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f. Implementing Institutions of Environmental Monitoring

Institution which carry out monitoring activities is a consortium of PT. Indonesia
Power and Kansai. Co., Ltd as project initiator.

g. Supervisory Institutions Implementation of Environmental Monitoring
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Sub District and village apparatus in study area.

h. Reporting Institutions for Environmental Monitoring
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.

6) Release of Labor

a. Source of Impact

Source impacts from the release of labor activity.

b. Type of impact

Completion of construction activities are characterized by release of labors is
forecasted to have an impact on declining revenue of community during this part
who got involved in project.

c. Monitoring Method

Methods of monitoring carried out by means of collecting primary data and
secondary data. Primary data were collected by interview respondents. Whereas
secondary data collected from relevant agencies such as Village and Sub District
Government, Regency Government and others.

d. Time of Monitoring

Period of environmental monitoring carried out during construction phase with
frequency of 6 (six) months.

e. Location of Monitoring

Cisameng Kampong, Rajamandala Kulon Village, Cipatat Sub District, West
Bandung Regency.

Bantarcaringin Kampong, Cihea Village, Haurwangi Sub District, Cianjur
Regency.
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f. Implementing Institutions of Environmental Monitoring

Institution which carry out monitoring activities is a consortium of PT. Indonesia
Power and Kansai. Co., Ltd as project initiator.

g. Supervisory Institutions Implementation of Environmental Monitoring
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Sub District and village apparatus in study area.

h. Reporting Institutions for Environmental Monitoring
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.

4.2.3. Operational Stage

1) Operation of Plant

a. Source of Impact

Source impacts from operating activities Rajamandala HEPP.

b. Type of impact

Decrease in water discharge, decrease in water discharge at downstream weir
of Rajamandala HEPP until Powerhouse Rajamandala.

Decrease in water quality, high content of BOD due to domestic waste

Facilities and public infrastructure, increasing roads that can be used by
people around.

Employment opportunities and trying, lack of job opportunities and strive
towards a population of approximately.

Perception of society, emergence of a negative public perception.

c. Monitoring Method

Decrease in discharge

Methods of monitoring carried out by means of collecting primary data and
secondary data. Primary data were collected by direct interview of respondent.
Whereas secondary data collected of water discharge from UBP Saguling.
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Decrease in water quality

Monitoring method of water quality by water sampling conducted for each
location ± 2 liters, parameters pH, DHL and DO were measured directly on
ground, minerals, nutrients and organic matter in analysis at laboratory.

Facilities and infrastructure

Methods of monitoring carried out by means of collecting primary data and
secondary data. Primary data were collected by interview respondents. Whereas
secondary data collected from relevant agencies such as Village and Sub District
Government, Regency Government and others.

Employment opportunities and try

Methods of monitoring carried out by means of collecting primary data and
secondary data. Primary data were collected by interview respondents. Whereas
secondary data collected from relevant agencies such as Village and Sub District
Government, Regency Government and others.

Perception of community

Monitoring methods carried out by direct interviews with local community using a
questionnaire.

d. Time of Monitoring

Environmental monitoring conducted during operational of plant by frequency period
with 6 (six) months.

e. Location of Monitoring

Cisameng Kampong, Rajamandala Kulon Village, Cipatat Sub District, West
Bandung Regency.

Bantarcaringin Kampong, Cihea Village, Haurwangi Sub District, Cianjur
Regency.

f. Implementing Institutions of Environmental Monitoring

Institution which carry out monitoring activities is a consortium of PT. Indonesia
Power and Kansai. Co., Ltd as project initiator.

g. Supervisory Institutions Implementation of Environmental Monitoring
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Sub District and village apparatus in study area.
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h. Reporting Institutions for Environmental Monitoring
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.

2) Maintenance of Facilities and infrastructures

a. Source of Impact

Source impacts from maintenance activities facilities and infrastructure.

b. Type of impact

Maintenance activities of facilities and infrastructure forecasted impact on
employment creation.

c. Monitoring Method

Methods of monitoring carried out by means of collecting primary data and
secondary data. Primary data were collected by interview respondents. Whereas
secondary data collected from relevant agencies such as Village and Sub District
Government, Regency Government and others.

d. Time of Monitoring

Environmental monitoring conducted during operational of plant by frequency period
with 6 (six) months.

e. Location of Monitoring

Cisameng Kampong, Rajamandala Kulon Village, Cipatat Sub District, West
Bandung Regency.

Bantarcaringin Kampong, Cihea Village, Haurwangi Sub District, Cianjur
Regency.

f. Implementing Institutions of Environmental Monitoring

Institution which carry out monitoring activities is a consortium of PT. Indonesia
Power and Kansai. Co., Ltd as project initiator.

g. Supervisory Institutions Implementation of Environmental Monitoring
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
Sub District and village apparatus in study area.
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h. Reporting Institutions for Environmental Monitoring
Regional Environment Management Agency of West Java Province.
Environment Agency of West Bandung Regency.
Environment Office of Cianjur Regency.
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