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付属資料 10  MM 記載の”Environmental Effect Study Report” 

この付属資料は、2010 年 12 月 1 日に「イ」国政府と JICA の間で交わされた Minutes of 
Meeting(MM)において要求された Environmental Effect Study Report として作成されている。この

Environmental Effect Study Report には、本準備調査において実施した Initial Environmental 
Examination (IEE)の以下の内容がまとめられている。 
 

 環境スクリーニング  (10.a 節を参照) 
 環境社会配慮に関する 5 種類の代替案比較分析  (10.b 節を参照) 
 包括的な環境スコーピング (10.c 節を参照) 
 影響評価と緩和策の検討 (10.d 節を参照) 
 必要となる環境モニタリングについての検討 (10.e 節を参照) 
 パブリック・コンサルテーション及び関係機関との協議の結果 (10.f 節を参照) 

 
これらの IEE の結果は、提案した再生水供給プロジェクトの環境及び社会面の実現可能性の評価に

用いただけでなく、付属資料 11 に示す EIA のための TOR の草案の作成にも用いた。また、付属資

料 10 の内容を十分に理解するため、14 章及び付属資料 9 を参照することをお薦めする。 
 
10.a   Environmental Screening 
 
Prior to the implementation of this survey, this reclaimed water supply project was categorized as 
Category B in JICA’s project categorization for deciding the level of required environmental and social 
considerations.  Category B projects have potential adverse impacts on the environment and society which are 
less adverse than those of Category A projects. Generally, they are site-specific; few if any are irreversible; 
and in most cases, normal mitigation measures can be designed more readily.  This category has not been 
changed because no major irreversible negative impacts such as large scale involuntary settlement and loss of 
endangered species will be caused by the project. However, the project has several potential negative impacts 
of medium significance, mainly on social environments, such as degradation of traffic flow due to the 
installation of transmission and distribution pipes. The results of environmental screening with a modified 
JICA’s screening form are shown in the following. 
 
< Results of Environmental Screening > 
 
Name of Proposed Project: Reclaimed Water Supply Project in Southern Bali (Tentative Name) 
Investment Company:  Toyota Tsusho Corporation and Metawater Co., Ltd. 
 
Check Items 
 
Question 1: Address of project site : Suwung WWTP, Ngurh Rai By-pass Road, Nusa Dua, Sawangan 

and Benoa (see Appendix 9 for details) 
 
Question 2: Scale and contents of the project  

2-1. Project profile: The planned capacity of the wastewater reclamation plant is 9,000m3/day.  See 
Section 7.1 of the main report and Appendix 9 for details. 

2-2. How was the necessity of the project confirmed? : The demand of the reclaimed water at the 
targeted hotels will be confirmed before the signing of the PPP contract.  

2-3. Did the proponent consider alternatives before this request? : Alternative analyses were 
conducted in this preparatory study.  

2-4. Did the proponent implement meetings with the related stakeholders before this request? : A 
stakeholder meeting was conducted in this preparatory study.  

 
Question 3: Is the project a new one or an ongoing one? : New 
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Question 4: Is an Environmental Impact Assessment (EIA) is required for the project according to a law 

or guidelines of a host country? : EIA is necessary because the new transmission pipeline to 
be constructed is more than 10km and this project is a PPP project) 

 
Question 5: If the project requires a certificate regarding the environment and society other than an EIA, 

please indicate the title of said certificate. Was it approved? : Land use permission from the 
Ministry of Forestry for the proposed wastewater reclamation plant site. Not yet applied (the 
previous land use permission for the construction of Suwung WWTP which covered the 
proposed plant site has been expired).  

 
Question 6: Are any of the following areas present either inside or surrounding the project site? : Yes as 

marked with ✓. 
 National parks, protection areas designated by the government (coastline, wetlands, reserved 

area for ethnic or indigenous people, cultural heritage)  
 Primeval forests, tropical natural forests 
 Ecologically important habitats (coral reefs, mangrove wetlands, tidal flats, etc.)  
 Habitats of endangered species for which protection is required under local laws and/or 

international treaties  
 Areas that run the risk of a large scale increase in soil salinity or soil erosion  
 Remarkable desertification areas  
 Areas with special values from an archaeological, historical, and/or cultural points of view  
 Habitats of minorities, indigenous people, or nomadic people with a traditional lifestyle, or 

areas with special social value  
 Involuntary resettlement (scale: 0 person) 
 Groundwater pumping (scale: 0 m3/year)  
 Land reclamation, land development, and/or land-clearing (scale: 1 hector)  
 Logging (scale: 1 hector)  

 
Question 8: Please mark related environmental and social impacts, and describe their outlines.  

☐ Air pollution  
☐ Water pollution  
☐ Soil pollution  
☐ Waste 
☑ Noise and vibrations  
☐ Ground subsidence  
☐ Offensive odors  
☐ Geographical features  
☐ Bottom sediment  
☑ Biota and ecosystems  
☑ Water usage 
☑ Accidents  
☐ Global warming  
☐ Involuntary resettlement  
☑ Local economies, such as employment, livelihood, etc.  
☑ Land use and utilization of local resources  
☐ Social institutions such as social infrastructure and local decision-making institutions  
☑ Existing social infrastructures and services  
☐ Poor, indigenous, or ethnic people  
☐ Misdistribution of benefits and damages  
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☑ Local conflicts of interest 
☐ Limitation of accessibility to information, meetings, etc. on a specific person or group  
☐ Gender  
☐ Children’s rights  
☐ Cultural heritage  
☐ Infectious diseases such as HIV/AIDS  
☑ Other (Traffic Congestion)  
Outline of related impact: Please refer to 10.b of this appendix. 

 
Question 9: Regarding information disclosure and meetings with stakeholders, if JICA’s environmental 
and social considerations are required, does the proponent agree to information disclosure and meetings 
with stakeholders through these guidelines? : Yes 
 
10.b   Alternative Analysis for Environmental and Social Considerations 
 
Five alternative analyses were conducted for environmental and social considerations in this preparatory 
survey, which are about (1) Type of Reclaimed Water Use (only for toilet flashing (Case 1) or including 
bath, shower and pool (Case 2)), (2) Type of Reclaimed Water Delivery System (through pipes or by 
water tank trucks), (3) Route of the Transmission Pipes to Nusa Dua (along the existing main road, along 
new bridge roads to be constructed or through mangrove forest), (4) Route of the Construction Access 
Road around Suwung WWTP (four different routes), and (5) Comparison with Zero Alternative. As the 
results of alternative analysis, it was proposed to supply the reclaimed water from Suwung WWTP to the 
targeted hotels in Nusa Dua, Sawangan and Benoa through the transmission pipes installed along the 
existing main road for their water uses including bath, shower and pool.  Each of these alternative 
analyses is explained in the following. 
 
(1) Types of Reclaimed Water Use in this Project 
 
In the alternative analysis on the types of reclaimed water use, two alternative combinations of reclaimed 
water uses were defined first as follows. 
 
1) Conventional reclaimed water uses: only for toilet flushing, cleaning of cars, cooling, landscaping and 

gardening (but not for drinking, cooking, dish washing, clothe washing, bathing, shower or pool) 
2)   Advanced reclaimed water uses:  conventional reclaimed water uses + cloth washing, bathing, shower 

and pool (but not for drinking, cooking and dish washing) 
 
The reclaimed water for the advanced reclaimed water uses should not be used for drinking and cooking 
even after boiling unlike Indonesian “Clean Water” which can be used for drinking and cooking in its 
definition in the Regulation of the Ministry of Health No.416/1990 on Standards and Supervision of 
Water Quality.  The survey team tentatively named the reclaimed water for the advanced reclaimed water 
uses as “New Clean Water“.   
 
Then, two service pipe systems (for supplying the two types of reclaimed water to hotels) were named as 
“Case 1: Conventional Reclaimed Water Supply System” and “Case 2: New Clean Water Supply System” 
and designed as shown in Figures 10.b.1 and 10.b.2, respectively.  These two alternatives were compared 
from technical, financial, environmental and social points of view as already explained in Section 6.4 of 
the main report.  Table 10.b.1 shows the part of the comparison regarding environmental and social 
differences between Case 1 and Case 2.  As seen in this table, Case 1 is preferable in terms of 
environmental and social considerations. However, it was found at the early stage of the planning that 
Case 1 is not financially feasible.  Case 1 requires the expensive installation of new service pipes for 
flushing toilets in hotel rooms although the reclaimed water demand in Case 1 is more limited than that in 
Case 2.  As result, Case 2 was selected in this alternative analysis.  The IEE conducted in this preparatory 
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survey includes the preliminary evaluation of these adverse aspects of Case 2 and the proposal of their 
mitigation measures.   
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10.b.1  Case 1: Conventional Reclaimed     Figure 10.b.2  Case 2: New Clean Water 

Water Supply System                                              Supply System 
 
 
Table 10.b.1  Comparison of the Two Cases from Environmental and Social Points of View 

Aspect Case 1: Conventional Reclaimed 
Water Supply System 

Case 2: New Clean Water Supply System 

Health Risk 
related to 
Accidental 
Ingestion 

Risks related to accidental 
ingestion of reclaimed water are 
avoidable as long as service pipes 
are not cross-connected with the 
existing pipes for drinking/clean 
water. 

Accidental ingestion of New Clean Water could not be 
avoided perfectly in hotel rooms.  Enough notification 
measures should be taken to minimize the accidental 
ingestion. An effective water quality monitoring system 
should be established for water quality control. 
The possibility of adverse impacts such as the infusion of 
heavy metals and persistent organic pollutants cannot be 
denied, but the raw wastewater flowing into the Suwung 
WWTP does not include much industrial wastewater. The 
risks of persistent organic pollutants would be limited 
because the main users of the reclaimed water are tourists 
who usually stay in the hotels for short periods. 

Users’ Cultural 
Acceptance 

Because the users have no chance 
to touch the reclaimed water, 
tourists and hotel staff can accept 
the use of reclaimed water easily. 

Because the users use the mixed water of PDAM water 
and New Clean Water and touch the water directly when 
they use it for bath, shower, and swimming pool, it would 
be not easy to obtain their understandings. 

 
 
(2) Types of Reclaimed Water Delivery System 
 
Two alternatives of reclaimed water delivery system, which use pipes or water tank trucks to supply the 
reclaimed water to the target hotels in Nusa Dua, Benoa and Swangan, were compared from 
environmental and social points of view.  Both alternatives need to use public roads.  In the case of using 
pipes, negative impacts of the installation of transmission and distribution pipes on traffic conditions can 
be mitigated by installing the pipes during nights or using a jacking method.  The maintenance of the 
installed pipes may cause minor disturbance to the traffic during the operation of reclaimed water supply. 
  
On the other hand, the other alternative, which delivers the reclaimed water by water tank trucks, requires 
a large number of long-distance round-trips every day during the operation of reclaimed water supply.  In 
order to supply 7,400 m3/day (9,000 m3/day minus water losses) of the reclaimed water using water tank 
trucks having a capacity of 6m3, 1,234 round trips is required.  Water tank trucks usually use diesel and 
cause air pollution.  The large number of round-trips will cause not only serious air pollution, but also 
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serious noise problems and traffic jams throughout the operation period of the reclaimed water supply. 
Moreover, the water delivery using water tank trucks is inconvenient for the hotels because staff of the 
hotels have to confirm every day whether the water tank trucks have delivered enough water. 
 
As the result of this alternative analysis, the alternative using pipes for the delivery is selected for the 
project. 
 
(3) Route of the Transmission Pipeline to the Distribution Reservoir in Nusa Dua 
 
Three alternatives were set for deciding the optimum route for the transmission pipeline from the 
wastewater reclamation plant to the existing distribution reservoir in Nusa Dua.  Alternative 1 is along the 
existing main road, Ngurh Rai By-pass Road, as seen in Figure 10.b.3 (Red Line).  Alternative 2 is along 
the planned road bridge from Benoa Harbor to Nusa Dua as seen in Figure 10.b.4 (Blue Line).  
Alternative 3 is through part of Ngurh Rai Mangrove Forest Area (along the eastern coast line like the 
example shown in Figure 10.b.5 (White Line).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10.b.3  Alternative 1: Route along Ngurh      Figure 10.b.4  Alternative 2: Route along the 

Rai By-pass Road                                     Planned Bridge Roads over the Bay 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 10.b.5  Alternative 3: Example Route through the Mangrove Forest 
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As for Alternative 1, although this alternative may cause major negative impacts on the traffic, it will not 
go through the Ngurh Rai Mangrove Forest Area.  
 
As for Alternative 2, currently the project for the construction of new bridge roads linking Benoa Habor 
and Airport to Nusa Dua is planned to start its operation in 2013.  The local environmental expert of the 
survey team suggested that the space for the installation of the reclaimed water transmission pipe should 
be considered in the design of the bridge roads during the discussion about the EIA documents on the 
project held on September 23, 2011. Although Alternative 2 is preferable from the aspects of 
environmental and social considerations, further discussion and cooperation between the proponent of this 
road project and the proponent of this reclaimed water project (Bali Provincial Government and SPC) are 
required to study this alternative further. 
 
As for Alternative 3, the installation of transmission pipes through the mangrove forest may be possible 
since PDAM’s existing transmission pipeline from Estuary Water Purification Plant is installed through 
the mangrove forest.  Figure 10.b.6 shows the existing transmission pipeline going through the mangrove 
forest at the route of Alternative 3 and available space for the installation of another pipeline.  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10.b.6  View of the Existing Transmission Pipeline from Estuary Water Purification Plant 

and the Space for the Installation of Another Pipe on the Bridge Support Structure  
 
In this alternative analysis, the possibility to use the space shown in the above figure was checked for the 
installation of the reclaimed water transmission pipeline through the mangrove forest.  It was found in a 
hearing to the technical director in PDAM Badung that the space will be used for installing another 
transmission pipeline to transmit the water production increased by the capacity expansion of Estuary 
Water Purification Plant (300 to 500 L/sec). The capacity expansion is planned to complete at the 
beginning of 2012.  Therefore, the existing space for another pipeline along with the existing transmission 
pipeline is not available for the reclaimed water project.  
 
In this survey, Alternative 1 is selected for the basic facility design.  However, further analysis is required 
to compare the three alternatives in the EIA and the detailed design.  In the EIA, the construction of small 
bridge structures, onto which a new transmission pipeline for the reclaimed water can be installed, along 
with the PDAM’s existing transmission pipeline can be another example of Alternative 3.  In that case, 
the alternative route should avoid the informal settlement found at the end of the existing transmission 
pipeline near the reservoir at Tanjung Benoa as illustrated in Figure 10.b.5 in order to minimize its social 
impacts. According to the Forestry Agency of Bali Provincial Government, the permission of installing a 
pipeline through the mangrove forest can be provided by the Forestry Agency but an embanked foot path 
cannot be constructed in the mangrove forest for the maintenance of the transmission pipes. 
 
(4) Route of the Construction Access Road around Suwung WWTP 
 
The proposed wastewater reclamation plant site (1 hector) is within the mangrove forest.  The 
construction of the wastewater reclamation plant needs to cut down mangrove trees, excavate muddy soil 

Space for one 
more pipe 

Space for one 
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at the bottom and level the land up to the ground level of the existing WWTP by filling soil as already 
explained in Section 8.3 of the main report.  The total amount of the muddy soil to be excavated and the 
soil required for filling is around 31,000m3.  Around 4,000 round trips of 10t trucks (8m3 of soil on 
average) are required to transport this amount of soil. Therefore, the construction requires a construction 
access road having at least 5m in width for at least 5 months between Ngurah Rai By-pass Road and the 
proposed wastewater reclamation plant site (around Suwung WWTP).  
 
As already explained in (1) of 8.3.2, four alternative routes of the construction access road were set as 
seen in Figure 10.b.7 and compared from various standpoints including environmental and social 
standpoints. 
 

 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 10.b.7  Alternative Route of the Construction Access Road across Suwung WWTP 
 
As the result of the comparison, Alternative 3 was selected. Alternative 2 and Alternative 4 were not 
selected because of their impacts on the small community temple having a holy spring and the operation 
of Suwung WWTP. 
 
(5)  Comparison with Zero Alternative 
 
Zero Alternative, in which no reclaimed water project will be implemented, will cause no negative 
environmental and social impacts but there will be no benefits neither.  The benefits of implementing the 
reclaimed water supply project include:  
  

 mitigation of the water shortage 
 reduction of the salinity intrusion caused by the extraction of groundwater (this needs a 

coordinated approach with the regulation of groundwater use and tax on groundwater usage), 
and 

 recycle of treated wastewater  
 
The results of economic analysis shown in Chapter 13 confirmed that the total benefit of this project is 
higher than the total cost of this project. Moreover, this project unlikely causes any major irreversible 
negative impacts (such as the loss of endangered spices and large-scale involuntary settlement) although 
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it may cause medium scale negative impacts (such as traffic jams due to pipe installation and discomfort 
to tourist due to their cultural perceptions on reclaimed water). Regarding the traffic jam, pipe installation 
during nights and the use of a jacking method can mitigate the impact. Regarding the discomfort to 
tourists, it is planned to confirm the raised acceptance of the reclaimed water by the target hotels and their 
guests after conducting promotion activities as a precondition of the signing of PPP contract.  
 
As the result of these environmental and social considerations, Zero Alternative was not selected.  
 
10.c   Environmental Scoping 
 
In this preparatory survey, the possibility of formulating a wastewater reclamation project for the 
provision of holy water, drinking water and cooking water was strategically excluded from the beginning.  
Domestic water users were also excluded from the target customers of the reclaimed water project in 
order to avoid their misuses of the reclaimed water for drinking and cooking.  Moreover, in order to 
reduce the negative impacts on traffic during the installation of transmission and distribution pipes, the 
proposed reclamation project primarily targets Nusa Dua having an existing distribution network 
available for the delivery of the reclaimed water.  The project also targets Benoa and Sawangan where 
groundwater salination and/or depletion are happing in order to maximize the positive impact of the 
project on the necessary reduction of groundwater extraction in these areas.  
 
In addition, the five alternative analyses were conducted as explained in 10.b to minimize the adverse 
impacts of the reclaimed water supply project.  For these reasons, potentially significant negative impacts 
of the project are rather limited.  Table 10.c.1 shows the grouping of the potential major, medium scale 
and minor negative impacts and positive impacts (during pre-construction, construction, operation and 
post-operation stages) identified by using a comprehensive environmental scoping matrix. Each group of 
the identified impacts is separately explained in the following. 
 
(1) Pre-Construction Stage 
 
As illustrated in Table 10.c.1, during the pre-construction stage, the project may face with some 
substantial difficulties regarding land use permit and cultural perceptions on the reclaimed water.  On the 
other hand, the project has positive impacts on local job opportunities, growth of eco-mind and search of 
alternative water sources in Southern Bali.  Each of the identified positive and negative impacts is 
described briefly in the following.  The identified medium scale potential negative impacts are further 
explained in Section 10.d (Evaluation of Potential Negative Impacts and Mitigation Measures). 
 
1) Land Use (Minor Impacts and a Medium Negative Impact→ 【1】) 
 
During the permission process of land use for the proposed wastewater reclamation plant site and the 
socialization process of EIA, the project probably causes minor impacts on existing land uses, area 
development plan and future land uses as illustrated in Table 10.c.1.  The proposed site for the wastewater 
reclamation plant is in the segmented mangrove forest in the northern part of Ngurah Rai Mangrove 
Forest Area (a protected area of the Ministry of Forestry).  Since the previous land use permit of 17.5 ha 
in Ngurah Rai Mangrove Forest Area for Suwung WWTP (including the proposed wastewater 
reclamation plant site) from the Ministry of Forestry has already been expired, the reclaimed water supply 
project needs a new land use permit from the ministry.  Moreover, although the proposed route for the 
water transmission pipe is along the main road (Ngurah Rai By-pass Road) going by the airport to Nusa 
Dua, the installation of transmission pipeline through the mangrove forest needs to be further examined in 
the coming EIA and detailed design study as explained in 10.c (3).  The potential impacts regarding the 
land uses for the construction of these facilities are further evaluated in 【1】of Section 10.d in this 
appendix.  Required mitigation measures for the potential negative impacts are also explained in 【1】. 
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 Table 10.c.1   Results of the Environmental Scoping using a Comprehensive Scoping Matrix 
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2) Income & Job Opportunity (Positive Impacts and an Unclassified Impact) 
 
This preparatory survey and its sub-contracted surveys have provided job opportunities to local people.  
In addition, the required EIA process and detailed facility design will provide further job opportunities to 
local EIA specialists and engineers.  However, some activities such as SPC’s recruitment of operational 
staff from existing organizations such as BLUPAL may have not only positive impacts on local job 
opportunities but also negative impacts on the operation of existing organizations if the recruitment 
process and salary system are not transparent.  It is important to make sure that the recruitment from the 
existing organization will not cause any significant impacts on the operation of these organizations. 
 
3) Growth of Tourism (A Positive Impact and a Minor Negative Impact) 
 
In the preparatory survey, treated wastewater was considered as an alternative water source.  Since the 
truism in Southern Bali is facing with water shortage, this preparatory survey can be beneficial for the 
truism.  However, if any permit or transaction procedure for the project such as the PPP construct poses 
any restrictions to the targeted hotels such as further restriction on groundwater extraction, restriction on 
the use of PDAM’s drinking water, etc., the project may cause a negative economic impact on the hotels. 
 
4) Cultural Perception, Eco Mind and Community Conflict (Positive, Minor and Medium Negative 
Impacts → 【3】) 
 
During the preparatory survey, cultural perceptions of local people and tourists on conventional reclaimed 
water and the proposed reclaimed water were considered. Major conflicts with/among related 
stakeholders including the targeted hotels may occur (due to their cultural perceptions and sense of 
mistrust towards the related local authorities and SPC, etc.) during the promotion activates to be 
conducted before the signing of PPP contract and the socialization after the signing.  This conflict may 
continue throughout the process of EIA and the establishment of a new tariff for the reclaimed water 
supply. On the other hand, this preparatory survey, coming promotion activities, and the EIA have 
positive impacts on the improvement of Eco mind among the stakeholders.  These important aspects are 
further evaluated in【3】of Section 10.d in this appendix.  Required mitigation measures for these 
potential negative impacts are also explained in【3】. 
 
5) Drinking Water Supply (A Positive Impact) 
 
Since this preparatory survey considers the wastewater reclamation as an alternative water source, it may 
be beneficial for the sustainable development of water resources in Bali.  An intention of this preparatory 
survey is to find a way, through wastewater reclamation, to reduce the extraction of groundwater and to 
avoid unsustainable intake of excessive amount of surface water in the future. 
 
(2) Construction Stage 
 
Although the project may cause a number of potential negative impacts during the construction stage as 
shown in Table 10.c.1, only the impacts on traffic flow are considered as potential medium scale negative 
impacts.  The minor potential negative impacts include air pollution, noise and vibration from 
construction machines and trucks, physiographical, hydrological, biological and social (land use) impacts 
of land clearing and embankment at the wastewater reclamation plant site, and negative impacts related to 
the inflow of construction workers to Bali.  The project also has positive impacts on the income and job 
opportunities of local people.  Each of the identified positive and negative impacts is described briefly in 
the following.  The identified potential medium scale negative impacts are further evaluated and their 
mitigation measures are proposed in Section 10.d.  
 
1] Air Quality, Noise & Vibration (Minor Negative Impacts) 
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During the construction of the wastewater reclamation plant and installation of pipes, the construction 
machines and trucks cause some degree of air pollution, noise and vibration.  The mitigation measures of 
these minor impacts should also be considered in the EIA process for this project.  
 
2] Influences of the Earthwork on the Physiography and Hydrology (Minor Negative Impacts)  
 
The land clearing and the embankment (required to raise the ground level up to the ground level of the 
existing WWTP) at the wastewater reclamation plant site may degrade the soil stability and the 
uniqueness of land form.  These construction works may change the flow and quality of tidal flow in the 
streams going through the mangrove forest around the construction site. Construction methods should be 
carefully selected especially for the rainy season when the soil for the embankment may run off into the 
streams. 
 
3] Land Use and Nature Aesthetics (Minor Negative Impacts) 
 
Although any potential conflicts regarding land use should be solved in the preconstruction stage 
(including the permission process of land use and the socialization in the EIA), minor conflicts with 
existing land users at the project sites may occur when starting the construction of the wastewater 
reclamation plant and the installation of the transmission and distribution pipes.  The construction works 
may also have negative impacts on the nature aesthetics of the green belts along roads, parks and gardens 
around these project sites.  The required changes of service pipes and other water supply related facilities 
within the targeted hotels may also cause negative impacts on the nature aesthetics of the parks and 
gardens around and/or within the hotels.  The degradation of nature aesthetics should be mitigated 
especially when installing distribution pipes around the targeted hotels.  In comparison, the nature 
aesthetics at the wastewater reclamation plant site during the construction is less important because the 
wastewater reclamation plant site is located in the mangrove forest next to the existing WWTP where the 
access of residents and tourists is restricted. 
 
4] Flora and Fauna (Minor Negative Impacts) 
 
As seen Figure 10.c.1, the mangrove forest at the proposed site is segmented. These segmented lands had 
been used as fish ponds until a JICA project for mangrove conservation started in Bali in 1993.  After the 
demolishment of the fish ponds, the Forest Agency of Bali Provincial Government and JICA planted 
mangrove trees in the segmented lands.  
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

Figure 10.a.1  Location of the Proposed Wastewater Reclamation Plant Site 
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The segmented mangrove forest at the proposed site is located in the northern part of Ngurah Rai 
Mangrove Forest Area. The land uses in Nagurah Rai Mangrove Forest Area are controlled by the 
Ministry of Forestry and managed by the Forestry Agency.  Although the land uses within Ngurah Rai 
Mangrove Forest Area are controlled by the Ministry of Forestry, the area is neither registered as a 
protected area in the world database on protected areas nor a Ramsar site in the Ramsar sites information 
service as seen in Figures 10.c.2 and 10.c.3. 
 

 
 

Figure 10.c.2  Protected Areas in Bali 
(Source: the world database on protected areas < http://protectedplanet.net/ >) 

 

 
 

Figure 10.c.3  Ramsar Sites around Bali Island 
(Source: Remsar Sites Information Service < http://ramsar.wetlands.org/ >) 

 
There are many mangrove spices, birds and marine creatures including colorful fiddler crabs, mudskipper, 
mud lobster, archer fish, water snake and monitor lizard in Ngurah Rai Mangrove Forest Area.  However, 
according to Mangrove Information Center in Denpasar and the Forest Agency, there are neither 
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endangered spices, rare spices nor spices having high economic values in the mangrove forest.  The 
impacts of the land clearing at the wastewater reclamation plant site should be further studied in the EIA. 
The route of the transmission pipeline might be changed to a route going through the mangrove forest 
during the EIA and/or the detailed design study of facilities.  In this case, the impacts of installing the 
transmission pipeline on the mangrove forest should also be evaluated in the EIA.  
 
5] Demography (Minor Negative Impacts) 
 
The project may cause small scale inflow of construction workers from the outside of Bali Island.  This 
may cause minor impact on the population structure and demographical mobility of Bali Island.  The 
inflow may also compromise the security in Bali especially when the construction workers from the 
outside of Bali stay without jobs in Bali after the end of construction works of the wastewater reclamation 
project. 
 
6] Income and Job Opportunity (Positive Impacts and Minor Negative Impacts) 
 
The construction works of the project will create many job opportunities for Indonesian people especially 
for Balinese.  However, at the end of the construction stage, the construction workers may lose their job 
and income.  
 
7] Disturbance and Extra Costs to Tourism (Minor Negative Impact) 
 
The installation of distribution and service pipes and the plumbing inside the targeted 
hotels may disturb their attraction in appearance and services to their guests.  Moreover, 
each hotel needs to install new pipes to the kitchen and restaurants, a water tank for 
receiving the reclaimed water and water dispensers in each guest room (if necessary) at 
their own expense. 
 
8] Traditional Practice and Cultural Asset (Minor Negative Impacts) 
 
Many households in Bali have their house temples on the road sides within their land. Community 
temples may also be located along the roads which will be used for the transportation of construction 
machines, materials and excavated soil and the installation of transmission and distribution pipes. 
Therefore, annoyance (noise, vibration, air pollution, etc.) from the transportation and the pipe installation 
may damage and/or disturb cultural assets and traditional practices along the roads.  
 
9] Social Class (A Minor Negative Impact) 
 
During the preparatory survey, no informal settlement has been identified along the proposed routes of 
transmission pipes and distribution pipes.  However, one informal settlement is identified along the 
existing route of the transmission pipeline going through the mangrove from Estuary Water Purification 
Plant near the distribution reservoir.  When reviewing the alternative analysis of transmission pipeline 
route (see 10.b (3)) during the EIA and/or the detailed design study, the impacts on the informal 
settlement need to be analyzed if the same route  going through the mangrove (Alternative 3) is 
considered for the transmission of the reclaimed water. 
 
10] Community Conflict (Minor Negative Impacts) 
 
Community conflicts may occur at the beginning of the construction stage due to the possible 
disturbances on traffic and traditional practices along the roads.  In Denpasar Sewerage Development 
Project, the local community in Kuta opposed the installation of sewer pipes in Kuta after the construction 
started due to the contractor’s improper management of the construction.  Community conflicts may also 



付属資料 10 - 14 

occur due to the lack of notification on the construction schedule, methods, etc. to the residents who will 
be affected. 
 
11] Health (Minor Negative Impacts) 
 
Improper operation of the base camp during the construction stage may deteriorate the mental and 
physical health of construction workers due to bad sanitary conditions, spread of disease and bad 
nutritional support.  During the land clearing in the mangrove forest, the sanitary conditions of 
construction workers may became especially deteriorated.  When constructing the intake facilities of the 
wastewater reclamation plant, the construction workers may touch the treated wastewater of the WWTP.  
When constructing the building structures and installing the transmission and distribution pipes, 
accidental falling of workers and traffic accidents may occur, respectively. 
 
12] Transportation (Minor Negative Impacts and Medium Negative Impacts→ 【2】) 
 
The transportation of construction machines, materials and excavated soil and the installation of 
transmission and distribution pipes may cause serious disturbance of traffic, increase the number of traffic 
accidents and damage the pavement quality of existing roads. Since the amount of soil required for the 
embankment of the reclamation plant site is large, the increase in traffic between the main road (Ngurah 
Rai By-pass Road) passing near the WWTP and the proposed wastewater reclamation plant site may 
cause traffic congestion and traffic accidents.  The installation of transmission pipes may also cause 
serious traffic congestion since there are several points where traffic is already congested during 
commuting hours.  These potential impacts on traffic are further evaluated in 【2】of  Section 10.d in 
this appendix. Required mitigation measures for these potential negative impacts are also explained in
【2】. 
 
13] Disturbance of Other Utilities (Minor Negative Impacts) 
 
The construction of the building structures (including the wastewater reclamation plant and water tanks at 
the targeted hotels) may disturb the existing operation of water supply, sewerage and electricity facilities. 
As for water supply facilities, the rehabilitation of the existing reservoir at Nusa Dua and construction of 
new water tanks at the hotels should be carefully implemented not to disturb or damage the current water 
supply services and facilities.  As for sewerage, the construction of the intake and backwash water 
returning facility and the transportation of construction machines, materials and excavated soil across the 
WWTP should be carefully planned and implemented not to disturb the operation of WWTP. As for 
electric facility, the location of the raw water pumping station of the wastewater reclamation plant within 
the WWTP should be planned to avoid the underneath space of the high voltage transmission lines which 
go over the WWTP.  This is important for both the wastewater reclamation facilities and the electricity 
facilities. 
 
The installation of transmission, distribution and service pipes including the new pipe arrangement inside 
the hotels may also cause disturbance to other utilities including water supply, sewerage, electricity and 
telecommunication facilities.  Therefore, the coordination with the other utilities (installed along the roads 
under which the pipes for the reclaimed water will be installed) is quite important.  The rearrangement of 
the water pipes inside the hotels is considered in the alternative analysis on the types of reclaimed water 
uses as explained in Case 2 of (1), 10.b.  
 
(3) Operation Stage 
 
As illustrated in Table 10.c.1, the potential minor negative impacts during the operation stage include air 
pollution, noise and vibration from the installed equipment, impact of the backwash water from the 
wastewater reclamation plant on the treatment process of the WWTP and the increase of burden to the 
target hotels in terms of facility maintenance cost and water charge.  The potential medium scale negative 
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impacts during the operation stage include potential complaints from the tourists staying in the hotels due 
to their negative perceptions on reclaimed water and their health-related and cosmetic concerns.  On the 
other hand, the project also has positive impacts on the quantity and quality of the effluent from the 
WWTP, local job opportunities, growth of eco-mind, and the reduction of ground water and river water 
extraction.  Each of the identified positive and negative impacts is described briefly in the following.  The 
identified potential medium scale negative impacts are also further explained in Section 10.d. 
 
1} Air Quality, Noise & Vibration (Minor Negative Impact) 
 
During the operation of the reclaimed water supply, the ozone used for the wastewater reclamation may 
leak into the atmosphere.  This aspect is later explained in 8} Health Risk.  The emergency power 
generator at the wastewater reclamation plant may cause minor air pollution (due to its exhaust gas), 
vibration and noise only for limited times of power failures.  The blowers, raw water intake pumps, 
transmission pumps and distribution pumps may also cause minor noise and vibration problems during 
the operation stage.  These problems won’t be serious because the proposed wastewater reclamation plant 
site and the pumping station near the existing distribution reservoir in Nusa Dua are away from residential 
buildings. 
 
2} Influences of the Wastewater Reclamation Treatment on the Water Environment (Positive Impact) 
 
The operation of the wastewater reclamation plant has positive impacts on the surrounding water 
environmental (a stream within the mangrove forest) into which the treated wastewater form Suwung 
WWTP is currently discharged. Since the wastewater reclamation project uses part of the treated 
wastewater, the amount of effluent from the WWTP decreases once the operation starts. Moreover, water 
quality control required for the wastewater reclamation project includes operational improvements of the 
WWTP for the stabilization of its effluent quality. This means that the quality of the effluent to be 
discharged into the stream in mangroves will be also improved.  
 
3} Influences of the Wastewater/Sludge Disposal on the Water Environment (Minor Negative Impact) 
 
It is planned to send the backwash water from the wastewater reclamation plant (from its bio-filter and 
ceramic filter) back to the inlet of the WWTP for its treatment.  Therefore, neither wastewater nor sludge 
will be disposed into the surrounding water environment from the wastewater reclamation plant. 
 
4} Influences of the Reclaimed Water Supply on the Groundwater in the Targeted Areas and Influences 

of the Pipe Maintenance on the Utilization of the Treated Wastewater (Positive Impact) 
 
The use of the reclaimed water in the target areas (Nusa Dua, Benoa and Sawanagan) can reduce the 
amount of groundwater intake and mitigate the salination and depletion of the groundwater.  Moreover, 
by maintaining the pipes for the reclaimed water and keeping the leakage from the pipes low, the treated 
wastewater from the WWTP can be utilized efficiently. 
 
5} Income and Job Opportunity (Positive Impacts and Unclassified Impacts) 
 
During the operation stage, local people will be continuously employed as operators, administrators 
and/or managers. Since wastewater reclamation is a new subject in Indonesia, the capacity development 
of the local employees through the operation can be quite beneficial for the future development of more 
wastewater reclamation projects in Indonesia.  However, SPC’s recruitment of local people for the 
operation should be carefully conducted in a transparent manner to avoid conflicts among related 
government agencies such as DIANS PU and BLUPAL. 
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6} Tourism (An Unclassified Impact and Minor Negative Impacts) 
 
The supply of the reclaimed water has not only positive impacts but also some negative impacts on the 
tourism. The potential negative impacts on the tourism include the increase of maintenance costs due to 
the additional pipes, water tank and water dispensers in each guest room.  Although the tariff of the 
reclaimed water charge will be set lower than that of PDAM water, the tariff of the reclaimed water 
charge will probably be set higher than the tax on ground water use.  Therefore, the hotels, which will 
partially or totally switch their secondary source of water from their own groundwater to the reclaimed 
water, will need to pay more money to secure enough water for their activities. 
 
7} Cultural Perception and Eco-mind (A Positive Impact, Minor Impacts and a Medium Impact → 【3】) 
 
The guests staying in the target hotels may complain about the uses of reclaimed water for showing, 
bathing, washing hands, etc. at each guest room.  Since the guests vary in nationality, cultural background 
and language, wining the understanding and support of all the guests can be very difficult. 
 
The guests need to use the drinking water from water dispensers and/or water bottles in their guest rooms 
for drinking, cooking, boiling water for coffee or tea and brushing of teeth.  Each of the targeted hotels 
would be responsible for deciding if they install a water dispenser in each guest room. It can be 
convenient for the guest to drink water from the water dispensers because they don’t have to be worried 
about the number of remaining complementally water bottles provided by the hotel each day.  They can 
also stop going out only to buy water bottles at a nearby shop.  If the installed water dispensers can serve 
both cold and hot water, the guests can drink cold and hot safe drinking water any time as much as they 
want without paying extra money or waiting for water being boiled in an electric kettle.  These aspects 
can be quite appealing to the guests.  On the other hand, the hotels have to maintain the water dispensers 
including the purchase of special large water bottles for the dispensers instead of buying many small 
water bottles for their guests.   
 
The hotels may advertise their use of the reclaimed water as their significant eco activity.  The reclaimed 
water may help the hotels attract more guest having eco-oriented minds and inspire the movement 
towards “Clean and Green Bali”. 
 
These important aspects on cultural perception and eco mind are further evaluated in 【3】of  Section 
10.d  in this appendix.  Required mitigation measures for these potential negative impacts are also 
explained in 【3】. 
 
8} Health Risk (Minor Negative Impacts and a Medium Negative Impact→ 【4】) 
 
During the operation of the reclaimed water supply, the ozone used for the wastewater reclamation may 
leak into the atmosphere or stay in the reclaimed water. Of course, it is planned to install a device to 
remove the remaining ozone from the water after the ozonization.  Ozone gas can be harmful especially 
for the operators in the wastewater reclamation plant if it leaks into the air.  However, the risk of inhaling 
ozone is low as long as proper devices and safety control measures for the operators are in place.  
 
Since it is planned to use sodium hypochlorite or calcium hypochlorite (instead of chlorine gas) for the 
colorization in this project, its health risk is low.  However, if the concentration of residual chlorine in the 
reclaimed water at the hotels is high, the guests may complain the smell of chlorine and its breaching 
effects on their colored hair. 
 
It is planned to send the used backwash water from the wastewater reclamation plant back to the inlet of the 
WWTP for its treatment without any sludge treatment.  Therefore, the operators of the wastewater reclamation 
plant don’t have to handle with sludge or effluent from the wastewater reclamation plant. However, the 
operators should be trained to minimize their direct contact with the treated wastewater from the WWTP and 
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the backwash water in order to minimize their health risks. 
 
If the alternative of installing the transmission pipeline through the mangrove forest is selected in the review 
during the EIA and the detailed design study, the safety of the operational staff in charge of maintaining the 
water transmission pipeline should be well considered especially when a footway is not constructed along with 
the transmission pipeline. 
 
There is a risk of cross-connections between the pipes for PDAM’s drinking water and the pipes for the 
reclaimed water within the hotels.  This risk should be avoided by conducting proper construction supervision 
and periodical water quality monitoring at each hotel.  
 
The health risk of the reclaimed water to the employees working at the hotels may be more significant in 
comparison to the risk to the guests because the employees use the reclaimed water for a long time. 
However, the notification and awareness training for the employees (who usually have a common 
language) to avoid missuses of the reclaimed water for drinking and cooking can be easier than the 
required measures for the guests (including children) who vary in language and  manners of water use.  
 
These important aspects on the health risk of the reclaimed water are further evaluated in 【4】of  
Section 10.d.  Required mitigation measures for these potential negative impacts are also explained in 
【4】. 
 
9} Positive Impacts on Conventional Water Supply and Sewerage (Positive Impacts) 
 
The use of the reclaimed water in the target areas increase the amount of available water for the other 
users (mainly domestic users) in the areas where clean water is currently supplied from Estuary Water 
Purification Plant.  It may also reduce the cost of developing water sources and constructing new water 
supply facilities for Southern Bali in the future.  The wastewater-reclamation-related technologies and 
skills transferred during the project can be also beneficial for the planning and implementation of more 
wastewater reclamation projects in the future.  
 
As already explained in 2}, this wastewater reclamation project would also improve the quality of the 
effluent from Suwung WWTP indirectly.  
 
10} Negative Impacts on Other Utilities (Minor Negative Impacts) 
 
This wastewater reclamation plant also has minor negative impacts on other utilities including PDAM’s 
existing water supply, sewerage, electricity and telecommunication.  The backwash water from the 
wastewater reclamation plant may negatively affect the wastewater treatment process of Suwung WWTP. 
The construction of the raw water intake facility within the WWTP for the wastewater reclamation may 
affect the high voltage power transmission lines going above the WWTP if the location of the raw water 
intake facility is not appropriate (In the basic design of the wastewater reclamation plant, the raw water 
intake facility was located away from the power lines).  
 
Since the bulk supply of the reclaimed water to PDAM Badung is planned, PDAM Badung’s planned 
retail supply of the reclaimed water (including related maintenance, billing and revenue collection 
activities) may disturb its existing operation of drinking/clean water supply.  Moreover, the supply of the 
reclaimed water to the hotels may increase the amount of the wastewater from the hotels.  This increase 
may affect on BTDC’s existing WWTP and/or existing wastewater treatment facilities in the hotels. 
  
The maintenance of the installed transmission, distribution and service pipes may disturb the operation of 
other utilities and/or damage these facilities especially when excavating the ground for pipe maintenance 
including leakage repairs.  Moreover, the cross connections between the pipes for the reclaimed water and 
the pipes for drinking/clean water should be avoided as already explained. 
 



付属資料 10 - 18 

(4) Post-Operation Stage 
 
As shown in Table 10.c.1, potential minor negative impacts during the post-operation stage include the 
increase of the effluent from the WWTP, loss of job opportunities, degradation of sanitary conditions due 
to abandoned facilities and materials.  
 
1〉 Quantity of the Effluent from the WWTP (A Minor Negative Impact) 
 
The cease of the reclaimed water supply will increase the amount of the effluent from Suwng WWTP 
because the treated wastewater won’t be reused any more for the wastewater reclamation. 
   
2〉 Income, Job Opportunity and Tourism (Minor Negative Impacts)  
 
The jobs and income of the operators, administrator and managers working for the project will be lost. 
The hotels will also loose the opportunities of receiving the reclaimed water and may have to extract more 
underground water from their wells after the end of the reclaimed water supply.  
 
3〉 Sanitation Conditions at the Wastewater Reclamation Plant Site (A Minor Negative Impacts) 
 
After the cease of the wastewater reclamation plant, the remaining of chemicals used for the operation 
should be disposed properly.  The remaining structures should not be neglected in order to prevent any 
accidents or illegal activities in the abundant buildings. 
 
10.d   Evaluation of Moderately Significant Negative Impacts and Mitigation Measures 
 
Since the preparatory survey was limited in time. The minor negative impacts identified and briefly 
explained in 10.c are not further evaluated in this IEE.  The IEE focused on the evaluation of the four 
identified medium scale impacts (no irreversible major impacts were identified) and the consideration of 
their mitigation measures as explained respectively in the following【1】to 【4】.  In the EIA, the 
identified minor negative impacts should be further evaluated and their mitigation measures should be 
proposed.  The EIA should also cover the review of the following evaluation of medium impacts and their 
mitigation measures.  
 
【1】Land Acquisition for the Wastewater Reclamation Plant 

 
The potential impacts of the land use for the proposed wastewater reclamation plant are briefly described 
in 1) of (1), 3] of (2) and 4] of (2) in 10.c.  Further points considered in the evaluating of the impacts and 
mitigation measures regarding the land use are explained in the following. 
 
1.  Identification of Current Land Uses and Users 
 
As seen in the following photographs, there are paths inside the mangrove forest at the proposed site. 
Some of the paths have deteriorated concrete base structures. 
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Polluted Stream behind the Site                  Storage of Crab Traps              Space for Keeping a Small Boat 
 
The streams around the site do not have much aesthetic value due to the color of water and scattered 
trashes.  However, the mangrove forest at the proposed site seems to be used for catching crabs and 
keeping a small boat as shown in the photographs above.  All the current land uses and users at the site 
should be identified and the current users should be consulted in the EIA.  
 
2. Management Plan of Ngurah Rai Mangrove Forest Area 
 
Nagurah Rai Mangrove Forest Area is a conservation area owned by the Ministry of Forestry.  Figure 
10.d.1 shows the land categorization within Nagurah Rai Mangrove Forest Area prepared by the Forestry 
Agency of Bali Provincial Government in 2007 and the proposed wastewater reclamation plant site.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10.d.1  Land Categorization of Nagurah Rai Mangrove Forest Area 

 (Source: Management Plan of Nagurah Rai Forest Area (2007), Forestry Agency of Bali Proviontial Government) 

Legend

Protection Block: Conserved natural forest areas which 
are closed to visitors, accessible only with special permit 
for scientific purposes and limited to the buildings for 
security and protection. 

Plant Collection Block: Forest areas for keeping 
biodiversity and habitats, cruising, natural harvesting, 
breeding of a variety of wildlife, nursing and preserving 
native species of Indonesia. 

Intensive Use Block: Forest areas which can be 
potentially used for the development of research, 
education and eco-tours.  
 
Proposed Wastewater Reclamation Plant Site 

Path inside the Mangrove Forest Front View of the Mangrove Forest  Path with a Deteriorated 
Concrete Base Structure 
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According to the land categorization shown in this figure, the proposed location of the wastewater 
reclamation plant site is in an Intensive Use Block where land can be used for research, education and 
eco-tourism.  The land use for the wastewater reclamation plant is not for research, education or eco-
tourism.  However, it seems to be possible to use the land for the wastewater reclamation plant because 
there have been examples of constructing public facilities in Intensive Use Blocks.  The examples include 
Suwung WWTP, Pesanggaran Solid Waste Dumping Site and Estuary Dam.  The project needs to acquire 
permission on the land use for the wastewater reclamation plant from the Ministry of Forestry as 
explained in the following. 

3. Permission of Land Use from the Ministry of Forestry 
 
In 1999, the Forestry Agency of Bali Provincial Government received the permission for using a land of 17.5 
ha in the mangrove forest for Denpasar Sewerage Development Project with several conditions from the 
Ministry of Forestry.  10 ha out of the 17.5 ha has been used by Bali Provincial Government for Suwung 
WWTP in exchange of providing a compensation land of 10 ha to the Ministry of Forestry.  However, the 
permission of using the remaining 7.5 ha was expired in 2004.   
 
Therefore, the reclaimed water supply project needs to acquire new land use permission for the one hector of 
land necessary for the wastewater reclamation plant.  The related regulations which should be followed to 
acquire the land use permission from the Ministry of Forestry includes the below regulations.  

① Regulation of the Minister of Forestry No. P.19/Menhut-II/2004 on Collaborative Management of 
Nature Reserves and Nature Conservation Area 

② Regulation of the Minister of Forestry No. P.43/Menhut-II/2008 on Guidelines for the Use of Forest 
Area Lending 

③ Indonesian Government Regulation No. 10/2010 regarding the Procedure for Changing the 
Designation and Functions of Forests 

④ Regulation of the Minister of Forestry No. P.18/Menhut-II/2011 on Guidelines for Use of Forest Area 
Lending 

Other laws and regulations related to land acquisition are also shown in Table 3.2.4 of the main report.  Article 
7 of above ④ states that the ratios of compensation land to be provided for commercial land use and non-
commercial use are 1:2 and 1:1 respectively.  This provision of compensation land is a mitigation 
measure against the negative impacts of the land use.  Other possible mitigation measures should also be 
considered in the EIA. 
 
In order to acquire the land use permission, first, Dinas PU have to prepare an application form attached 
with a Bali governor’s recommendation letter on the project.  The preparation of the application form for 
the land use permission may take a long time if the application form has to be prepared not only for the 
reclaimed water supply project, but also for the expansion of Suwung WWTP and the establishment of a 
large-scale water quality testing laboratory in the mangrove forest next to the existing WWTP. 
 
The Forestry Agency of Bali Provincial Government would coordinate the permission process between 
Dinas PU and the Ministry for Forestry.  According to the Forest Agency, it probably takes around 5 
months after the submission of the application form to get the land use permission. 
 
Regarding the land of existing Suwung WWTP, the right to use this land has to be extended because its 
land use permission was also expired in 2004.  The right can be restored if Dinas PU sends its application 
letter attached with a Bali governor’s recommendation to the Minister of Forestry.  
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【2】Installation of the Transmission and Trunk Distribution Pipes 
 
The potential impacts of the installation of transmission and distribution pipes are described in 12] of (2), 
in 10.c.  Further points considered in the evaluating of the impacts and mitigation measures regarding the 
pipe installation are explained in the following.  Figure 10.d.2 shows the route of new transmission pipes, 
existing trunk distribution pipes and new trunk distribution pipes and congested traffic points.  The 
following photos show the traffic at these points. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10.d.2  Congested Traffic Points on the Routes of Pipe Installations 
 
 
 
 
 
 
 
 
 
 
 
 
 

Close to the Circle near Bali Galeria                        At the Circle near Bali Galeria 
 
 
 
 
 
 
 
 
 
 
 

Next to the Airport                                               At the Inlet to Benoa  

Congested Points 

Legend 

New Transmission Pipe 

Existing Trunk Distribution Pipe  

New Trunk Distribution Pipe  

Proposed Location for the 
Wastewater Reclamation Plant 

near Bali Galeria 

at the 
Inlet to 
Benoa

next to 
the 

Airport
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In the EIA, the locations which may have significant traffic congestion due to the pipe installation should 
be reviewed. 
 
In this IEE, the following mitigation measures are considered to minimize the impacts of the pipe 
installation on the traffic. 
 
Mitigation Measure 1):  Pipe installation during nights at busy parts of the roads 
Mitigation Measure 2):  Jacking method for the road next to the airport to avoid conflicts with the 

drainages and power cables connected to the airport 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Jacking Method used for the Installation of Sewer Pipes 

 in Kuta Area in Denpasar Sewerage Development Project  
 

Mitigation Measure 3):  Traffic control at the pipe installation sites 
Mitigation Measure 4):  Socialization including early notification to the residents around the pipe 

installation sites 
Mitigation Measure 5):  Changing the route of the transmission pipeline if necessary 
 
Regarding Mitigation Measure 5), the alternative routes for the transmission pipeline were considered as 
explained in (3) of 10.b.  The alternative analysis on the transmission pipeline route should be reviewed in 
the EIA. 
 
【3】 Cultural Acceptance of the Reclaimed Water 
 
The cultural aspects of the reclaimed water uses in the target hotels are described in 4) of (1) and 7} of (3) 
in 10.c.  Further points considered in the evaluation of the cultural acceptance and mitigation measures 
regarding to raise the acceptance are explained in the following. 
 
Assessing the cultural acceptance of local people and tourists for the reclaimed water supply is quite 
important.  In the demand survey conducted in the preparatory survey, many interviewees at the targeted 
hotels answered that Level 2 reclaimed water would be difficult to use because it would require dual 
piping in each guest room. But, some interviewees answered that there is no problem as long as its water 
quality meets corresponding water quality standards. 
 
The cultural acceptance of the reclaimed water was also checked by conducting a questionnaire survey at 
the opening ceremony of the pilot wastewater reclamation plant at Suwung WWTP.  Figure 10.d.3 shows 
the result of the questionnaire survey (acceptance of the reclaimed water among 47 respondents) and a 
photo of the opening ceremony.  
 
 



付属資料 10 - 23 

 
 
 
 
 
 
 
 
 
 

Figure 10.d.3  Results of the Questionnaire Survey and a Photo of  the Opening Ceremony 
 
 
Promotional activities are required before the signing of PPP contract in order to raise the cultural 
acceptance among the targeted hotels.  The reclaimed water demand at these hotels should also be 
confirmed quantitatively before the PPP contract.  
 
An interview survey to the domestic and international tourists staying in the hotels may be necessary to 
confirm the cultural acceptance for the reclaimed water among the tourists.  The risk of customer 
complaints and harmful rumors should also be evaluated in the EIA. 
 
In this IEE, the following mitigation measures are considered to raise the cultural acceptance of the 
reclaimed water.  
 
Mitigation Measure 1):  Information disclosure of the results of monthly and daily water quality tests on 

the web page of SPC 
Mitigation Measure 2):  Socialization during the EIA, construction and operation 
Mitigation Measure 3):  Providing reclaimed water better than drinking water in terms of color, odor and 

turbidity 
Mitigation Measure 4):  Promotion activities (study tour to the pilot plant and/or full-scale water 

reclamation plant, issuing of eco certificate and eco advertisement using posters, 
stickers, etc.) before the demand confirmation and after the start of the 
reclaimed water supply 

Mitigation Measure 5):  Demand confirmation targeting the hotels before the signing of PPP contract 
 
【4】 Health Risks of the Reclaimed Water 
 
The health risks of the reclaimed water are explained in 15.3 of the main report and 8} of (3) in 10.c of 
this appendix.  Unfortunately, it is not yet confirmed that the proposed wastewater reclamation process 
can meet the existing Indonesian water quality standards for pool and public bath.  The technical 
feasibility of the proposed wastewater reclamation process in regard to the existing water quality 
standards should be confirmed before the signing of PPP contract.  The health risks (including the 
impacts of drinking by mistake and cross-connections with the pipes for PDAM’s drinking/clean water) 
and the legal compliance of the reclaimed water in comparison with the existing water quality standards 
should be reassessed in the EIA.  In case that new Indonesian water quality standards for reclaimed water 
is established before the implementation of the EIA, the reassessment of the risks and the regal 
compliance should be based on the new water quality standards.  
 
In this IEE, the following mitigation measures are considered to reduce the health risks of the reclaimed 
water.   
 
Mitigation Measure 1):  Monthly and daily measurements of water parameters (at external and internal 

water quality testing facilities) 
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Mitigation Measure 2):  Controlling the residual chlorine concentration of the reclaimed water at the 
hotels 

Mitigation Measure 3): Fish monitoring at the planned wastewater reclamation plant for risk management 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fish Monitoring at the Pilot Wastewater Reclamation Plant  
 
Mitigation Measure 4):  Training for the operation & maintenance staff for the water quality control 
Mitigation Measure 5):  Clear demarcation of the responsibilities regarding water quality control between 

BLUPAL, SPC and PDAM Budung 
Mitigation Measure 6):  Stabilization of the effluent quality of Suwung WWTP 
Mitigation Measure 7):  Cleaning of the existing distribution pipes in Nusa Dua 
Mitigation Measure 8):  Inspection and enforcement of the compliance of wastewater discharge standards 

for domestic and industrial sewerage users  
Mitigation Measure 9):  Construction supervision on the rearrangement of water supply facilities within 

the target hotels to avoid cross-connections between the reclaimed water supply 
system and the drinking water supply system 

Mitigation Measure 10):  Clear notification to the guests staying in the hotels about the proper uses of the 
reclaimed water 

 
Regarding Mitigation Measure 1), a tentative plan of the water quality monitoring for the water quality 
control is explained in the following section. 
 
10.e   Environmental Monitoring 
 
In the EIA, SPC have to prepare an environmental monitoring plan report.  The environmental monitoring 
plan report should include monitoring plans for the construction stage and the operation stage of this 
project.  
 
The environmental monitoring required for the construction stage includes the monitoring of: 1) the 
traffic congestions at pipe installation sites. It may also include the monitoring of: 2) the air pollution, 
noise and vibration, 3) the impacts of earth works, and 4) the rearrangement of the pipes inside the hotels.  
 
The environmental monitoring required for the operation stage includes 5) water quality monitoring for 
the water quality control of the reclaimed water. It may also include the monitoring of: 6) the notifications 
about proper use of the reclaimed water in the hotels and 7) the complaints on the reclaimed water from 
the hotels and their guests. 
 
Table 10.e.1 shows the summary of the proposed tentative water quality monitoring plan.  BLUPAL, SPC 
and PDAM Badung should be responsible for the water quality tests at different monitoring points (from 
the sewerage users to the reclaimed water users).   
 

 

Zoom 
Fish 
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Table 10.e.1  Proposed Tentative Water Quality Monitoring Plan 

Responsible 
Body 

BLUPAL SPC PDAM Badung

Monitoring 
Point 

At Sampled 
Industrial 
Sewerage 

Users 

At the Inlet 
of Suwung 

WWTP 

At the Outlet of Suwung 
WWTP / the Inlet of the 

Wastewater 
Reclamation Plant 

At the Outlet of 
the Wastewater 

Reclamation Plant

At the 
Existing 

Reservoir in 
Nusa Dua 

At Sampled 
Hotels in Nusa 
Dua, Sawangan 

and Benoa  
Target water Industrial 

Effluent 
Raw 

wastewater  
Treated  

wastewater  
Reclaimed  

water 
Reclaimed 

Water 
Reclai
med 
water

Drink
ing 

water
Purpose To avoid 

the 
interfusion 

of toxic 
materials  

To control 
the 

wastewater 
treatment 
process  

To confirm that the 
treated wastewater 

meets its corresponding  
effluent standards & to 

improve the effluent 
quality 

To confirm that 
the  reclaimed 
water meets its 
corresponding 
water quality 

standards 

To check if it 
is polluted in 

the 
transmission 

pipeline  

To check the 
final water 

quality of the 
reclaimed 

water and the 
drinking water

Testing 
Laboratory 

External Internal External Internal External External External 

Frequency Quarterly Daily Monthly Daily Monthly Semiannually Monthly to 
Quarterly 

Water 
Quality 

Parameters 

According 
to the 

discharge 
standards *1  

Around 5 
parameters 

*2 

Around 25 
parameters *3

Around 8 
parameters *4

Around 
14 

parameter
s *5 

Around 31 parameters *6 

Note  
*1: the discharge standards for textile industry, metal coating industry, soft drink industry and hospital activities are shown in 

Regulation of Bali Province No.8/2007 on environmental quality standards and criteria. 
*2: the around 5 water quality parameters may include BOD, TSS, DO, Temperature and pH. 
*3: the around 25 water quality parameters may include those listed in the sewage effluent standards. 
*4: the around 8 water quality parameters may include Smell, Clarity, Color, Oil, Turbidity, BOD, pH and Cl-. 
*5: the around 14 water quality parameters may include 6 physical parameters, 6 chemical parameters and 2 microbiological 

parameters as listed in Table 10.e.2. 
*6: the around 31 water quality parameters may include 7 physical parameters, 22 chemical parameters and 2 microbiological 

parameters as listed in Table 10.e.2. 
 
Regarding the monitoring at the sewerage users, all of the industrial sewerage users which have risks of 
discharging toxic chemicals should be identified prior to the monitoring.  The effluent from some of these 
industrial sewerage users can be sampled in rotation for the quarterly monitoring of industrial effluent. 
Bali’s discharge standards for textile industry, metal coating industry, soft drink industry and hospital 
activities (Regulation of Bali Province No.8/2007) can be referred in this monitoring. . 
 
Regarding the monitoring at the reclaimed water users, the targeted hotels can be grouped by area in order 
to sample hotels from each area in rotation for the monthly water quality monitoring at the hotels.  As 
shown in Table 10.e.1, the frequency of water quality tests at the hotels can be reduced from monthly to 
quarterly if the number of hotels sampled at the each time is large.   The drinking water and the reclaimed 
water are mixed at the water receiving tanks of the hotels. Therefore, the monthly water quality 
monitoring at the hotels should target not only on the reclaimed water but also PDAM’s drinking water in 
order to identify real causes in case that guests in the hotels complain on the quality of piped water in 
their guest rooms.  The 31 water quality parameters shown in Table 10.e.2 may be used for this water 
quality monitoring.  
 
This tentative water quality monitoring plan should be revised in the EIA based on the agreement 
between BLUPAL, SPC and PDAM Badung regarding the demarcation of responsibilities in the water 
quality control.  This agreement should be made in the PPP contract. 
 
The environmental monitoring plans for other environmental items such as traffic congestion should be 
proposed in the EIA.  
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Table 10.e.2  Tentative Water Quality Parameters to be Measured in the Monitoring 

Measurement 
Category Water Quality Parameters Unit 

Monthly Semiannual 
  1) Smell   ✓ ✓ 
  2) Floating Objects   ✓ ✓ 
  3) Clarity   ✓ ✓ 
  4) Color TCU ✓ ✓ 
  5) Oil mg/l ✓ ✓ 
  6) Turbidity NTU ✓ ✓ 

A. Physical 
Parameter 

  7) TDS mg/l  ✓ 
  1) Al mg/l  ✓ 
  2) Hardness mg/l ✓ ✓ 
  3) Oxygen absorbed (O2) mg/l ✓ ✓ 
  4) pH   ✓ ✓ 
  5) Residual Chlorine mg/l ✓ ✓ 
  6) Cu mg/l  ✓ 
  7) Detergent (MBAS) mg/l  ✓ 
  8) BOD mg/l ✓ ✓ 
  9) Dissolved Oxygen  (O2) mg/l ✓ ✓ 
  10) As mg/l  ✓ 
  11) F mg/l  ✓ 
  12) Cr mg/l  ✓ 
  13) Cd mg/l  ✓ 
  14) Nitrite (NO2) mg/l  ✓ 
  15) Nitrite (NO3) mg/l  ✓ 
  16) CN mg/l  ✓ 
  17) Se mg/l  ✓ 
  18) Fe mg/l  ✓ 
  19) Mn mg/l  ✓ 
  20) Zn mg/l  ✓ 
  21) SO4 mg/l  ✓ 

B. Chemical 
Parameter 

  22) Ammonia (NH3) mg/l  ✓ 
  1) Total Coliform CFU/100ml ✓ ✓ C. Microbiological 

Parameters   2) Number of Germs Colonies/ml ✓ ✓ 

Number of Water Parameters to be Measured 14 31 

 
 
10.f   Public Consultations 
 
In accordance with BAPENSA’s General Guidelines for Cooperation between Government and Business 
Enterprise in the Provision of Infrastructure (June, 2010), a stakeholder meeting was held by the 
Indonesian side (DINAS PU of Bali Provincial Government and BLUPAL) on September 27, 2011 in 
Denpasar, Bali for public consultation.  Table 10.f.1 shows the agenda of the stakeholder meeting.  The 
JICA survey team supported the implementation of the stakeholder meeting in accordance with JICA’s 
Guidelines for Environmental and Social Considerations (April, 2010). 
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Table 10.f.1  Agenda of the Stakeholder Meeting 

Time Presentation / Q&A / Site Tour Presenter 
Opening Remark & Background of the Preparatory 
Survey on Application of Wastewater Reclaiming in 
Southern Bali 

Chairman (Mr. Dewa Punia 
Asa), DINAS PU 

Process of Environmental and Social Considerations in 
this Project  

Dr. Dharma / Mr. Mori, JICA 
Survey Team 

Tentative Facility Plan for the Wastewater Reclamation 
Project  

Dr. Uchida, Team Leader of 
JICA Survey Team 

Water Quality Control and Proposed Treatment Process Mr. Kanto, JICA Survey Team 
Evaluation of Potential Impacts and Mitigation Measures Dr. Dharma / Mr. Mori, JICA 

Survey Team 
Q&A for the Confirmation on the Contents of the 
Presentations and the Reception of Opinions from 
Participants 

- 

Morning 
(Main 

Program) 

Closing Remark Acting Chairman (Mr. I G 
Wenten Mahayasa), DINAS PU

Afternoon Site Tour of the Pilot Wastewater Reclamation Plant  METAWATER / BLUPAL 
 
The presentations used in this stakeholder meeting (English and Indonesian versions) are attached at the 
end of this appendix. 
 
Through the stakeholder analysis for the meeting and discussions with counterparts, around one hundred 
stakeholders including several stakeholders from Jakarta are invited to the stakeholder meeting.  As 
shown in Table 10.f.2, seventy (70) stakeholders from various organizations participated in the 
stakeholder meeting as a result.  However, many invited stakeholders closely related to hotels and tourists 
were absent from the stakeholder meeting as seen in Table 10.f.3.  Their absence seems to be partly 
related to the unfortunate coincidence of JATA Tourism Forum and Travel Showcase held in Tokyo from 
September 29, 2011.  Photo 10.f.1 and Photo 10.f.2 show some photographs taken during the 
presentations and discussion in the stakeholder meeting and those taken during the site tour to the pilot 
wastewater reclamation plant scheduled in the afternoon.  
 
Table 10.f.4 shows the suggestion, comments and questions given by the participants of the stakeholder 
meeting. The remarks during the discussion are shown with underline and the others written in the 
suggestion sheets collected at the end of the meeting are shown without underline. The answers from the 
survey team are also written in the table.  
 
Since the participants jointed in the previous workshops for the explanation of the inception report and 
interim report are important stakeholders, their remarks in the workshops which are related to social and 
environmental considerations (but not included in Table 10.f.4) are separately summarized in Table 10.f.5 
with corresponding answers from the survey team.  Table 10.f.6 shows the results of the interview to Bali 
Tourism Board held on October 7, 2011.  This interview was conducted after a brief explanation of the 
project to make up for the shortage of perspectives from hotels and tourists in the stakeholder meeting.  
The participants of this interview from the Bali Tourism Board include Mr. Ida Bagus Ngurah Wijaya 
(Chairman of Bali Tourism Board), Mr. Perry Markus (Secretary General of Bali Hotel & Restaurant 
Association), Mr. I. B. Purwa Sidemen (Executive Director of Denpasar Hotel & Restaurant Association) 
and Mr. N. Wardawan (Promotion Department Head of Tourism Agency, Bali Provincial Government). 
 
Tables 10.f.4, 10.f.5 and 10.f.6 can be utilized in the further promotion, public consultation and 
socialization required for the implementation of the project after this preparatory survey.  
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Table 10.f.3  List of Invitees absent from the Stakeholder Meeting (excluding counterparts)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: Organizations in bold and Iatric are strongly related to hotels and tourists. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 10.f.1  Stakeholder Meeting for Public Consultation 

Central Government -
Jakarta

Village

PT Pelabuhan Indonesia III (Benoa Habour)
PT Angkasa Pura I (Ngurah Rai Airport)
PT BTDC
Sawangan Sub-Village

Hindu Parisada Bali
Indonesian Consumer Association
Hotel and Restaurant Association Bali
Bali People High Assembly
Bali Tourism Board
Association of  Chief Enginerring Bali

PT Tirta Arta Buana Mulia
Hotel and Restaurant Association Badung
Parliement Denpasar
Secretary of Denpasar City
Enginering Division of PDAM Denpasar
Hotel and Restaurant Association Denpasar

Category / Organization

Human Settlement, Ministry of Public Works

Bali Province Parliament/Council
Secretary of Bali Provincial Government
Legal and Human Rights Secretariat of Bali Province
Asset Bureau of the Regional Secretariat of Bali Province
Transportation, Information and Communication Agenvy Bali Province

Bali Province

Badung Regency

Denpasar City

Bali Level Organization

Badung Regency Parliament
BAPPEDA of Badung Regency
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Photo 10.f.2  Site Tour to the Pilot Wastewater Reclamation Plant after the Stakeholder Meeting 
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Table 10.f.4  Suggestions and Comments given in the Stakeholder Meeting and Answers from the Survey Team (1/5) 

Category Sub-category Suggestion / Comment from the Participants Answer 
Support of 
Stakeholders 

1) We support the project to implement. [16, 18, 19, 
20, 23, 26, 39, 41] 

We appreciate your understandings and support. 

EIA Process 1) The project should follow EIA process. [24] 
2) Who will prepare KA-ANDAL? Bali 

Province/Dinas PU? [2] 
3) EIA process should be implemented before 

starting the project. [4] 
4) Consider the impact of the project and need 

focused analysis to avoid impact. [37]  

As for 1), the project will follow the explained EIA process.  
As for 2), according to the BAPENAS’s new general guidelines for cooperation between 
government and business enterprise in the provision of infrastructure (June 2010), PJPK (i.e. 
contracting agency), which is Bali Provincial Government in case of this project, is responsible 
from the delivery of the project activity plan to the environmental agency in Bali to the preparation 
and stipulation of the draft KA-ANDAL. The survey team has prepared a project activity plan (see 
Appendix 9) and an initial draft TOR of EIA in English (see Appendix 11) to support the PJPK.  
As for 3), according to the BAPENAS’s new guidelines, EIA should be implemented by the SPC 
after the PPP contract.  
As for 4), potential impacts of the project have been considered. Identified significant potential 
impacts will be further analyzed in the EIA. 

Further 
Promotion, 
Public 
Consultation & 
Socialization 

1) Need further socialization, public consultation or 
promotion to improve understandings among 
hotels, communities and local leaders around 
project sites. [4, 15, 19, 21, 25, 26, 33, 39, 42, 
44, 47, 48 ] 

2) Need demand confirmation between promotion 
using printed and electronic media and the PPP 
contract. [1, 5] 

3) Need market sounding to investors. [1] 
4) Need detail information about the 47 respondents 

in the opening ceremony of the pilot plant. [45]  
5) Need detailed maps of the construction sites 

including the transmission line for the public 
consultation and socialization. [44, 10, 11, 17] 

As for 1), it is planned that the SPC (proposing company at this stage) will conduct promotion 
activities before confirming the demand of the reclaimed water prior to the PPP contract. The SPC 
will also be responsible to conduct socialization during the EIA, construction and operation. The 
Indonesian side will be responsible to conduct more public consultation before the PPP contract. 
The hotels in Nusa Dua, Benoa and Sawangan, communities and local leaders around the project 
sites are the targets of these activities. 
As for 2), it is planned to confirm the demand of the reclaimed water in the target areas after 
conducting promotion activities using printed and electronic media prior to the PPP contract. 
As for 3), opinions of the two potential investors in the survey team (Toyota Tsusho Cooperation 
and Metawater) have been reflected in the planning. 
As for 4), the recipients of the questionnaire at the opening ceremony of the pilot wastewater 
reclamation plant include many officials from Bali Provincial Government, several officials from 
each of Central Government, Bandung Regency and Denpasar City, several news media including 
TV and radio stations and newspapers, local organizations such Hotel and Restaurant Association 
of Bali and Hindu Association of Bali. 
As for 5), detailed maps of the construction sites are included in the final report of this preparatory 
survey. These maps would be used for the further public consultation and socialization. 

Public 
Consultation 
(General) 

Further 
coordination 
with Forest 
Agency 

1) Need further coordination with Forestry Agency. 
If the pipe route across the mangrove forests 
should have permit from Forestry Agency. [10]  

2) Mangrove forest is conserved under Regulation 
of the Ministry of Forestry No P-19 while 
Government Regulation No. 10/2010 states the 
mangrove forest can be used as ecotourism areas 
under the permission of Governor of Bali. [10] 

As for 1), in the current facility plan, the transmission pipe will be constructed along the existing 
road from Pesanggaran to Nusa Dua (not across the mangrove area because the need of regular 
inspection and maintenance during the operation). The possibility to use the new road or bridge 
from Benoa Harbor – Airport –Nusa Dua or install the transmission pipe across mangrove area will 
be re-evaluated during the detailed design and EIA as alternatives.  
As for 2), the explained two regulations will be referred during the EIA, especially for the land 
acquisition at the wastewater reclamation plant site.  
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Table 10.f.4  Suggestions and Comments given in the Stakeholder Meeting and Answers from the Survey Team (2/5) 

Category Sub-category Suggestion / Comment from the Participants Answer 

Type of 
Reclaimed 
Water Use 

1) Need further explanation about Level 1, 2 and 3 
reclaimed water. [45]  

2) Need detail specification of water uses. [42]   
3) The use of reclaimed water should focus on 

irrigation use (Level 1). [46]  
4) The reclaimed water proposed should only for 

irrigation purpose ( not Level 2) to minimize the 
production cost. [2] 

As for 1) and 2), the three levels of reclaimed water uses are explained more clearly in this 
report of this preparatory survey. 
As for 3) and 4), most of the irrigation water demand in hotels in the target areas is already 
met by using their wastewater treated at the hotels or at BTDC’s WWTP. Therefore, it is not 
possible to formulate a business of selling irrigation water although the production cost of 
Level 3 reclaimed water for irrigation would be lower than the production cost of Level 2 
reclaimed water. 

Conditions of 
Facility 
Planning 

Targets 

1) We agree to target hotels. [26, 40, 43]  It will 
reduce the use of groundwater and PDAM water in 
hotels. [26] 

2) However, need to consider the negative impacts if 
the hotels complain. [43]  

3) Need further explanation why Nusa Dua is chosen 
as a target area. [14]  

4) If possible, please target other areas in South Kuta 
District too. [17]  There are six village at South 
Kuta District, which are Jimbaran, Benoa, Tanjung,  
Benoa, Pecatu, Ungasan and Kutuh.  Sawangan 
was a sub-village within Benoa Village. All of 
these areas are suffering from water shortage 
because PDAM have difficulties to distribute water 
to these areas due of the need to pump the water 
strongly. [41]  Especially, higher areas in South 
Kuta District such as Kutuh, Ungasan and Pecatu 
need to be targeted in the future. [41] 

5) Why the transmission pipe is not installed for Kuta, 
Legian, Seminyak and Tuban areas. [45] 

As for 1), the depletion and salination of groundwater and shortage of PDAM water is serious 
in the target areas. Therefore, supplying the reclaimed water to the hotels will mitigate these 
problems.  
As for 2), potential negative impacts have been considered and will be mitigated whether or 
not the hotels complain. The EIA process will make sure that the project will be socially and 
environmentally acceptable to the hotels. 
As for 3), Nusa Dua was selected as one of the target areas because that there is a PDAM’s 
existing distribution network (not used for PDAM’s current water supply) which can be used 
for the reclaimed water and that the use of groundwater is restricted at the hotels in Nusa Dua. 
As for 4), the reclaimed water should not be distributed to domestic customers through 
PDAM water supply system .  Therefore, it is difficult for this project to distribute the 
reclaimed water to other areas of South Kuta District where the density of hotels is lower and 
the distance from the existing network in Nusa Dua is longer. If the hotels in the target areas 
use the proposed reclaimed water, then PDAM can increase their water supply to domestic 
customers because the use of PDAM water at the hotels will be reduced by the introduction of 
Level 2 reclaimed water. 
As for 5), Kuta, Legian, Seminyak and Tuban are closer to the proposed reclamation plant site 
in comparison to Nusa Dua. However, large and dense water demand is not expected in these 
areas because many hotels in these areas are small and scattered. Fortunately, none of these 
areas has any existing distribution network usable for the reclaimed water. Moreover, most of 
the main roads going by the hotels in these areas are too narrow or too congested to install 
new distribution pipes without significantly worsening the traffic jams.  

Land 
acquisition 

1) The location of reclaimed water plant at Denpasar 
Wastewater Treatment Plant needs further analysis 
because Denpasar Sewerage Development Master 
Plan needs 17.5 ha excluding the area for the 
wastewater reclamation plant. [2] 

The permission of using the land of 17.5 ha given by Ministry of Forestry in 1999 has been 
expired. Therefore, Bali Provincial Government needs a new permission for the land use at 
the proposed reclamation plant site. DINAS PU needs to apply for the permission from 
Ministry of Forest in coordination with the Forestry Agency of Bali Provincial Government.  Wastewater 

Reclamation 
Plant Site 

Power 
Transmission 

Line 

1) To avoid high electricity from the power 
transmission line (150 kV), the building should be 
constructed more than about three m from the 
power line. [36] 

In the basic design of the wastewater reclamation plant, its raw water pump station will be 
constructed around 20m away from the existing high voltage electric cables in plain view. 
Required safe distance between these facilities will be re-examined in the detailed design of 
the raw water pump station.  
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Table 10.f.4  Suggestions and Comments given in the Stakeholder Meeting and Answers from the Survey Team (3/5) 

Category Sub-category Suggestion / Comment from the Participants Answer 

Installation of 
Pipes 

1) Need coordination with other utilities 
(telecommunication, PLN, PDAM, DSDP, etc.) 
during the installation of transmission and 
distribution pipes. [4, 23, 37, 40] 

2) Need careful mitigation for traffic congestion 
during construction. [20, 47, 51]  

3) The transmission pipe can be installed along 
the planned new road between Benoa Harbor, 
the airport and Nusa Dua. [14] 

As for 1), during the detailed design of the pipe facilities, information on the existing lines of 
telecommunication, electricity, water, sewer, drainage, etc. and planned future installation of 
these types of utility lines will be considered. Sufficient coordination with these utilities will be 
established by the contracting agency and the contractor for the smooth installation of the 
transmission and distribution pipes.  
As for 2), mitigation measures for traffic congestion during the construction has been carefully 
considered in this IEE and will be further considered and evaluated in the EIA.   
As for 3), the alternative plan of installing the transmission pipe along the planned new road 
between Benoa Harbor, the airport and Nusa Dua will be considered in the detailed design study 
and the EIA. The survey team has already made a suggestion regarding this matter in the public 
consultation of the new road project.  

Type of pipe 

1) The specification of HDPE pipe is high and 
very hygiene.  However, HDPE pipe is 
expensive. The survey team should consider 
other kinds of pipes such as PVC pipe to 
reduce production cost. [15] 

HDPE is cheaper than ductile iron and steel pipes and strong enough against pressure and shock 
unlike PVC pipe.  

Water 
Transmission 
& Distribution 

System 

Separate 
System 

1) The pipe, meter and reservoir for the reclaimed 
water should different with PDAM as 
proposed. [7, 25] 

2) Need agreement with PDAM about the pipe 
arrangement inside hotels to avoid dispute. [1] 

As for 1), the separation from the distribution system of PDAM water is essential part of this 
wastewater reclamation project, which should not be changed in the following stages of this 
project. 
 As for 2), basic ideas regarding the pipe arrangement inside hotels have been presented several 
times in the presence of PDAM Badung. However, further discussions are required regarding the 
demarcation of responsibilities between PDAM, hotels and SPC in the construction, operation and 
maintenance of the facilities inside the hotels.  

Preparatory 
Survey 

1) Under the PPP framework, the preparatory 
survey should analyze legal, institutional, 
technical, economical, financial, environmental 
and social aspects. After that, the proposal 
should give to the local government. [7] 

This preparatory survey includes the evaluation of legal, institutional, technical, economical, 
financial, environmental and social feasibility of the proposed project. The final report of this 
preparatory survey will be submitted to Bali Provincial Government as a proposal. 
 
 

PPP 
Framework 

PPP Project 
1) Who will choose the SPC? [2] The SPC should be selected by the contracting agency which is Bali Provincial Government in 

case of this project.  

Organization 

1) If the reclaimed water plant is operated by 
BLUPAL staff, it will disturb the BLUPAL 
management. It is required to make a new 
institution (at PDAM or BLUPAL) and need 
institutional analysis. [2, 51] 

As for 1), institutional arrangement for the operation and maintenance of the facilities is proposed 
based on institutional analysis in the main report of this preparatory survey.  

Organization 

Job 
Opportunity 

1) Priority to local people when employing new 
staff for the operation of the wastewater 
reclamation plant. [11] 

The employment of skilled local staff is essential for the sustainable operation of the reclaimed 
water bulk supply. Since the service period of the project is long, the local people who can work 
for the project continuously will be valued in the recruitment process.  
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Table 10.f.4  Suggestions and Comments given in the Stakeholder Meeting and Answers from the Survey Team (4/5) 

Category Sub-category Suggestion / Comment from the Participants Answer 

Water 
Dispenser in 

Hotels 

1) Who will be responsible to provide water 
dispensers to hotels? [2, 7, 51]  

2) Hotel will not agree to buy the water dispensers 
themselves, and SPC should have authorized 
contract with hotel to provide the dispensers. [7] 

As for 1) and 2), the hotels need to decide how to provide drinking water to each guest room. In 
the presentation at the stakeholder meeting, we proposed the installation of small water 
dispensers in guest rooms as an idea since it may improve the hotels’ services and attract guests. 

Financial 

Price 
1) The price of the reclaimed water should be lower 

than the price of PDAM water. [40] 
The survey team also understands that the price of reclaimed water should be competitive in 
comparison to PDAM water. 

Standard  and 
Monitoring 

1) The quality of the reclaimed water should meet 
water quality standards [22] 
- Japanese water quality standards [49] 
- Indonesian drinking water quality standard [24]
- Indonesian clean water quality standard [30]. 

2) New reclaimed water standard is needed to 
support the project implementation [11]  

3) Water quality monitoring parameters should 
include bacteriological, physical and chemical 
parameters [13] 

As for 1), this preparatory survey set the target water quality of the reclaimed water based on 
the existing Indonesian water quality standards for pool and public bath and Japanese reclaimed 
water quality standards and additional target values used in Tokyo. Since the proposed 
reclaimed water is not for drinking, applying the existing Indonesian water quality standards for 
drinking water and clean water (which is for drinking after boiling by definition) to the 
reclaimed water is considered to be overstrict.  
As for 2), the survey team also consider that establishment of a new reclaimed water standard 
can be helpful for the operation of the reclaimed water service. 
As for 3), the water quality monitoring considered for the project includes the periodical 
measurements of bacteriological, physical and chemical water quality parameters. 

Performance 
of BLUPAL 

1) High quality effluent is required as the raw water 
of the wastewater reclamation plant. This will 
increase the operational cost of BLUPAL, Bali 
Government.  Especially BLUPAL should 
consider this matter. [2]  

2) The effluent quality of Suwung WWTP should 
be evaluated for improvement. [10, 21, 50]  

3) Guidelines and a standard operation procedure 
(SOP) are required to keep the good effluent 
quality of the WWTP. [50]  

4) What is the standard quality of secondary 
effluent from WWTPs for wastewater 
reclamation in Japan. [3] 

As for 1), the cost increase for the stabilization of effluent quality is inevitable while trying to 
meet the Indonesian wastewater effluent standards continuously.  
As for 2), the effluent quality of Suwung WWTP has been preliminarily analyzed in comparison 
to the Indonesian wastewater standards based on the results of water quality tests on the 
effluent. For the water quality tests, the effluent was sampled periodically during a dry season.  
For further analysis of the effluent, more water quality tests are required under different 
conditions (longer sampling period, different aeration time in the WWTP, different target water 
quality parameters) after this preparatory survey. 
As for 3), The responsible consulting company in charge of the second phase of Denpasar 
Sewerage Development Project is preparing the SOP of the WWTP. 
As for 4), 20mg/L in BOD is applied to most of the wastewater treatment plants in Japan as 
effluent water quality standard of secondary effluent. In case of the wastewater reclamation 
plant in Tokyo, the effluent from the WWTP is around 10mg/L in BOD.  

Water Quality 

Risk 

1) Minimize the risk of consuming the reclaimed 
water. [22]  

2) Need quality assurance for the use of reclaimed 
water. [anonymous] 

3) Who pay compensation if adverse damage 
happens? [anonymous] 

As for 1), water quality control measures and mitigation measures against potential drinking by 
mistake have been considered in this IEE. Water quality control measures will be future studied 
before the PPP contract and the mitigation measures will be planned in detail in the EIA. 
As for 2), the certainty of constantly meeting the existing Indonesian water quality standards 
will be confirmed before the PPP contract. The PPP contract will clarify the water quality 
assurance. 
As for 3), the PPP contract will also cover the responsibilities related to the compensation. 
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Table 10.f.4  Suggestions and Comments given in the Stakeholder Meeting and Answers from the Survey Team (5/5) 

 
 

Category Sub-category Suggestion / Comment from the Participants Answer 

Desalination 
1) Why not to use sea water desalination to decrease 

the use of ground water? [anonymous] 
Sea water desalination is more expensive since it requires a special filtering process called 
reverse osmosis (RO) which requires a large amount of electricity. Other 

Alternatives 
RO 

1) How high is the electricity consumption of reverse 
osmosis per m3 in Japanese experiences? [3] 

The electricity consumption of a desalination plant in Okinawa is about 5 kwh/m3. Current 
RO technologies can desalinate sea water at the electronic consumption of around 3 kwh/m3. 

WWTP in 
Nusa Dua 

1) Need information regarding the similar service of 
BTDC which use the effluent of BTDC WWTP to 
produce irrigation water and distribute it to the 
same target area. [10] 

2) Need further assessment of using the WWTP in 
Nusa Dua for producing Level 2 and 3 reclaimed 
water. [anonymous] 

As for 2) the survey team has carefully studied BTDC’s irrigation water supply through the 
interviews to BTDC and hotels within the BTDC area. BTDC’s irrigation water is Level 3 
reclaimed water, which is quite different in quality from the Level 2 reclaimed water 
proposed in this preparatory survey.  The report of this preparatory survey includes 
information about BTDC’s WWTP. 
As for 2), although BTDC has interest to improve their wastewater reclamation facilities to 
supply reclaimed water of better quality, their vision has not been materialized.  

Others 

Groundwater 

1) Need law enforcement to reduce the use of 
groundwater. [40]  

2) The supply of reclaimed water will decrease the use 
of ground water and this is very good for the 
environment. [23] 

As for 1), effective regulations are required to reduce excessive groundwater intake and to 
protect the groundwater in Southern Bali as a precious resource. The tax on groundwater use 
was increased dramatically (around 1000%) by Bali Provincial Government in 2009. 
However, this groundwater tax has already been reduced (around 300%) by Denpasar 
municipality and some regencies in Bali after the decentralization of tax collection for 
groundwater use. 
As for 2), the reduction of groundwater extraction is important for environmental 
sustainability, which is one of the expected effects of this wastewater reclamation project.  
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Table 10.f.5  Suggestions and Comments given by Stakeholders in the Workshops on the Inception and Interim Reports (1/2) 
 

 
 

Meeting Organization Suggestion / Comment from the Organization Answer 

PDAM 
(Badung) 

1) The existing distribution network for irrigation water in the 
BTDC area of Nusa Dua may be used for this project.   

2) It is also possible to extend the existing distribution network to 
the surrounding areas of the BTDC area. 

3) The corrosion of the pipes should be mitigated since the past 
sample water quality data of the reclaimed water in Tokyo has 
acidic property (pH 6.2～6.4). 

As for 1) and 2), the facility plan of the project has been prepared base on these 
suggestions from PDAM Badung.  
As for 3), the proposed transmission pipe is HDPE which has high corrosion 
resistance against acid water. Moreover, addition of alkaline agent will be 
considered to meet the Indonesian water quality standards and to protect 
distribution and service pipes from corrosion as part of the water quality control.  

Inception 
Report 

Meeting  
(March 3, 

2011) 
Economic and 
Development 
Bureau (Bali) 

1) The wastewater reclamation business is subjected to the taxation 
on the use of water source like other others which use water 
sources. 

The survey team understands the necessity of paying tax to Bali Provincial 
Government regarding the use of wastewater effluent which is a type of surface 
water. More discussion with the authorities is required to find out if a special tax 
rate can be applied to SPC like PDAM.  

BPPSPAM, 
DGHS, 

Public Works  
(Jakarta) 

1) If the PPP scheme of the project is BOT or bulk water supply, 
the demand risk is in Bali Provincial Government. Therefore, 
demand confirmation is very important. 

Promotion activities to the hotels in the targeted areas and the confirmation of 
their demand for the reclaimed water are planned to implement after this 
preparatory survey. 

BAPPENAS 
(Jakarta) 

 

1) If the reclaimed water is sold as bulk water to PDAM, 
information on the price, water quality and value of reclaimed 
water is very important for PDAM.  

2) It would require a purchase agreement between SPC and 
PDAM.  

3) If the project will use BLUPAL facility, then BLUPAL should 
be a part of SPC. 

4) The newspaper article says about the potential water crisis in 
Bali in 2015. So, the result of the survey should provide a 
solution to this issue.  The start of service from 2016 in the 
implementation plan is too late. 

5) The PPP contract should be signed before 2013, because the 
Governor of Bali will resign at 2014. The survey team should 
revise the implementation schedule. 

As for 1), the price information is being discussed with PDAM Badung based on 
the results of the financial analysis on the project.  The confirmation of the 
demand and the achievable water quality of the proposed wastewater reclamation 
process (in consideration of the effluent quality from the WWTP) takes time. 
These matters will be confirmed before the PPP contract.  
As for 2), the PPP contract may include the purchase agreement between SPC 
and PDAM Badung. Otherwise, it should be made separately.   
As for 3), an institutional arrangement, in which related BLUPAL staff can work 
as part of SPC, has been proposed in the preparatory survey. 
As for 4) and 5), the implementation schedule has been revised in order to follow 
these comments. Although the signing of the PPP contract is scheduled by 2013, 
the earliest possible timing of the start of the reclaimed water supply is 
considered to be 2016. 

First Interim 
Report 

Meeting 
(August 10, 

2011) 

DINAS PU 
(Bali) 

1) The study should not only focus on Nusa Dua area but expand 
to Benoa Harbor. 

It has been confirmed in our demand survey and meetings with PDAM Denpasar 
that more water is required in Benoa Harbor to clean fish (mostly after cutting 
for food processing) and supply multipurpose water to ships. But, the reclaimed 
water, which is not for holy water, drinking nor cooking, cannot be used very 
much in Benoa Harbor.  
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Table 10.f.5  Suggestions and Comments given by Stakeholders in the Workshops on the Inception and Interim Reports (2/2) 

 

Timing Sub-category Suggestion / Comment from the Participants Answer 

DINAS PU 
(Bali) 

1) The use of reclaimed water from BLUPAL is required as an 
alternative water source.  

2) The interview survey should also target the hotel costumers or 
tourists.  

3) It should be confirmed that the impact of using the reclaimed 
water at hotels for shower and bathing will not decrease the 
number of tourist visit Bali. 

4) The use of reclaimed water in Japan does not include bathing 
and shower, but the proposed uses of the Level 2 reclaimed 
water in Bali includes them. Since it is imaginable that the 
tourists staying in the hotels expects high quality water, bad 
reputations from the tourists should be avoided if the Level 2 
reclaimed water is used in the hotels. 

As for 1), the survey team also recognizes the importance of this survey for the 
search of new alternative water sources.  
As for 2), the interview survey to tourists at this stage is difficult. 
Understandings of local organizations related to tourism should be obtained first. 
Then, understandings among the targeted hotels are required before explaining 
the project to the tourists staying in the hotels.  
As for 3), the negative impact of using the reclaimed water at the hotels will be 
further evaluated and sufficient mitigation measures will be proposed in the EIA. 
As for 4), The color, turbidity and odor of water are most recognizable and 
sensuous water quality parameters for the guests staying hotels.  Therefore, it 
was proposed in this preparatory survey to supply the reclaimed water having 
water quality better than the Indonesian drinking water quality standards in terms 
of these important water quality parameters. Moreover, the amount of chlorine to 
be added to the reclaimed water at the wastewater reclamation plant will be 
control to make the chlorine concentration at the hotels suitable and preferable 
for the guests. 

Second Interim 
Report 

Meeting 
(August 25, 

2011) 

Human 
Settlement 

and Drinking 
Water Work 

Unit  
(Bali) 

1) Under the regulation (PP No 16/2005), all the water supplied by 
PDAM should be drinking water. Therefore, PDAM cannot 
supply drinking water (PDAM water) and the new clean water 
(the reclaimed water) separately.  

2) Since HDPE pipe, which is preferable to keep good water 
quality, is proposed as transmission pipes in this project, it 
worries that the reclaimed water will be used as drinking water 
in the future.  

As for 1), the Indonesian law firm commissioned by the survey team has tried to 
investigate. However, further discussions with related authorities are required to 
confirm the regality of the reclaimed water supply through PDAM. 
As for 2), both the PPP contract between Bali Provincial Government and SPC 
and the purchase contract between PDAM Badung and SPC should clarify that it 
is not acceptable to supply the reclaimed water for drinking, cooking nor holy 
water. The survey team has clearly explained this point to stakeholders.  
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Table 10.f.6  Results of the Interview to Bali Tourism Board 

Category Question from the Survey Team Answer from Bali Tourism Board

General 
Information 
about Bali 
Tourism 
Board 

1) How does Bali Tourism Board represent the hotels in 
Bali? 

2) What kind of relationship does Bali Tourism Board have 
with Tourism Agency of Bali Provincial Government? 

3) How long is the term of the chairman at Bali Tourist 
Board?  

 

As for 1), Bali Tourism Board is an independent organization which is funded by the 11 member associations. 
The biggest association among them is Bali Hotel and Restaurant Association to which hotel and restaurant 
associations in Badung and Denpasar belong. BTDC is a member of Badung Hotel and Restaurant Association. 
Chief engineering associations belong to the hotel and restaurant associations at corresponding levels. 
As for 2), the relationship between Bali Tourism Board and Tourism Agency of Bali Provincial Government is 
partnership. 
As for 3), the term of the chairman is 5 years. The current chairman is in the first year of his third term. 

Expected 
Reactions 
from the 

Hotels in the 
Target Areas 
regarding the 
Wastewater 
Reclamation 

Project 

1) What does Bali Tourism Board think about the responses 
from the hotels in Nusa Dua, Benoa and Sawangan to this 
unconventional wastewater reclamation project which 
supply Level 2 water for shower, bath, toilet flash, etc.? 
(This question was asked after the explanation of 
proposed pipe arrangement and installation of water 
dispenser within the hotels).  

2) Do you have any other concerns regarding the water 
quality of the reclaimed water? 

3) What do you think about the possibility of facing harmful 
rumor about the reclaimed water? 

 

As for 1), the hotels will accept the reclaimed water as long as the water quality of the reclaimed water meets 
international water quality standards and its price is reasonable. The price of the reclaimed water has to be at 
least less than the price of PDAM water. (The survey team explained that there are no international standards for 
reclaimed water quality and this preparatory survey set the target water quality based on the local water quality 
standards for pool and public bath and others.) The pipe system for the reclaimed water (to industries) has to be 
separated from the pipe system for PDAM water (to domestic users). Comparing to the domestic users, 
industries do not concern about the source of reclaimed water but concern more about whether or not the 
reclaimed water meets international water quality standards. 
As for 2), it is important for the reclaimed water not to cause itchy skin and other skin disorders to the customers 
staying in the hotels.  The concentration of chlorine should be carefully controlled because chlorine may bleach 
colored hair or damage hair. Moreover, the building up of scale in boilers should be avoided by controlling the 
water quality of the reclaimed water. It is important because about 30% of the water used in hotels is hot water. 
As for 3), since the use of the reclaimed water is a recycle activity, the hotels can advertise it as ECO. Therefore, 
there is no need to worry about the harmful rumor. The hotels can sell the image of ECO well. 

Communi-
cation 

Strategy for 
Future 

Promotion, 
etc. 

1) What do you think is the best way of communicating with 
the hotels in the promotion of the reclaimed water?     

2) What do you think about inviting the organizations related 
to the hotels to a site tour at the pilot wastewater 
reclamation plant inside Denpsar Wastewater Treatment 
Plant?  

3) Do you think it is good idea to interview the tourists 
staying in the hotels directly in order to listen to their 
opinions regarding this reclaimed water project?  

As for 1), first, it is necessary to explain more about the project to the organizations related to the hotels in the 
target areas including Housekeeping Association in Bali, Bali Hotel & Restaurant Association, Badung Hotel & 
Restaurant Association, Chief Engineering Association, etc.  
As for 2), it is a good idea to invite them to the pilot wastewater reclamation plant.  Since the site tour is for the 
organization related to hotels, it is another idea to prepare good food for invitees.  
As for 3), Bali Tourism Board and Bali Hotel & Restaurant Association can assist the implementation of 
interviews to the tourists staying in the hotels. 

Others 

1) Do you have any suggestions regarding the reclaimed 
water project?  

2) What is the background of Bali Tourism Board’s strong 
opposition against the groundwater tax increase by Bali 
Provincial Government in 2009? Would you oppose a 
groundwater tax increase if the reclaimed water is 
available as an alternative water sources? 

3) Do you think the hotels in the target areas already know 
about the water supply project being studied by K-Water? 

As for 1), it seems better to improve the quality of the reclaimed water to meet the international water quality 
standards for drinking water and sell the reclaimed water as drinking water. (In response, the survey team 
explained that it was agreed between the Indonesian Government and JICA that the reclaimed water should not 
be used as drinking water and holy water.  
As for 2), Bali Tourism Board opposed the groundwater tax increase because it was not reasonable to increase 
the tax while PDAM were not supply enough water to hotels and there is no alternative water source other than 
groundwater.  If the reclaimed water is available as an alternative water source, Bali Tourism Board would not 
oppose a groundwater tax increase. 
As for 3), K-Water has visited Bali Tourism Board. But they have not invited Bali Tourism Board to any public 
consultation meeting of their project. Therefore, it seems that the hotels in the target areas don’t know about 
their project very much. 
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PowerPoint Presentations used in the Stakeholder Meeting  
and the Interview to Bali Tourism Board 
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付属資料 11 EIA のための TOR の草案 
 

この付属資料は、提案した再生水供給事業についてEIAを行うため、調査団がまとめたTORの草案

である。インドネシア側の担当機関であるDINAS PU/バリ州政府は、このTOR案をレビューし、必

要に応じて編集する（インドネシア語への翻訳を含む）ことで、KA-ANDAL（EIAのためのTOR/業

務実施計画書）のドラフトを作成する必要がある。また、DINAS PU/バリ州政府は、作成したKA-

ANDALのドラフトをバリ州政府の環境管理事務所（BALH）に提出する必要がある。KA-ANDALの

ドラフトの作成においては、「イ」国環境省のEIA報告書の作成等に関するガイドライン（No. 

8/2006）に従う必要がある。また、SPCは、14章の図14.3.1に示しているように、AMDAL 委員会か

らのコメントに基づいてKA-ANDALをファイナライズした上で、EIAを実施する必要がある。 

 

 
11.a   Introduction 
 
(1) Background of the Project 
 
Please refer to 9.a of Appendix 9 (Detailed Project Activity Plan). 
 
(2) Objectives and Benefits of the Project 
 
Please refer to 9.b of Appendix 9. 
 
(3) Related Regulations 
 
Please refer to 14.2 (Related Laws and Regulations in Indonesia and Bali Province) and 14.3 (Procedures 
of Environmental Appraisal for PPP Projects in Indonesia) of the main report. 
 
11.b  Scope of the Project and the EIA 
 
(1) Scope of the Project and Alternative Project Components 
 
Please refer to 9.c of Appendix 9. 
 
(2) Maps and Environmental and Social Descriptions of the Project Sites 
 
Please refer to 9.d of Appendix 9. 
 
(3) Results of the Initial Environmental Examination 
 
Please refer to Appendix 10 (Environmental Effect Report). 
 
(4) Objectives of the EIA Study 
 
The general objectives of the EIA are to predict the environmental impacts, which may be caused by 
implementing the proposed project, to propose the countermeasures to minimise the probable adverse 
impacts through the mitigation measures and environmental management, and to acquire environmental 
license for the implementation of the project.  
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(5) Scope of the EIA Study 
 
According to Indonesian AMDAL (EIA) procedure, which is explained in Figure 14.3.1 of Chapter 14 in 
the main report, the scope of work for the environmental consultants to be hired by the Indonesian side 
and the SPC for the implementation of the EIA may include: 

 
1) public announcement about the project, 
2) preparation of a draft KA-ANDAL,  
3) completion of the KA-ANDAL,  
4) data collection and field surveys,  
5) review, evaluation and planning,   
6) socialization,  
7) preparation of the drafts of required EIA documents, 
8) completion of the required EIA documents, and 
9) acquisition of environmental license for the project. 
 

The demarcation of the EIA-related responsibilities between the Indonesian side and the SPC is explained 
in 14.3.3 of the main report.  Some of these work items are future explained in the following. 

 
Regarding 4), the data collection and field surveys should be conducted based on the approved KA-
ANDAL. General descriptions of data collection components in EIA are outlined below. 

a. Natural Environment: climate, geological and hydrological conditions, types of shoreline 
form, water quality, sediment coastal vegetation, terrestrial flora/fauna, marine 
flora/fauna, and description of natural disasters, etc.  

b. Social Environment: population, socio-economic profile of target areas, existing land use, 
related infrastructure, historical and cultural sites, traffic conditions, etc.  

c. Legal and Institutional Framework: environmental regulations regarding EIA, protected 
areas, spatial plan, related organizations, etc. 

 
Descriptions of the field survey contents and methods recommended specifically for this project are 
explained in 11.c. 
 
Regarding 5), the review, evaluation and planning include: 

a. review on the confirmation of reclaimed water demand, 
b. review on the confirmation of legal compliances,  
c. review of the IEE conducted in the preparatory survey,  
d. further evaluation of negative impacts, 
e. further proposal of mitigation measures, and 
f. further considerations on environmental management and monitoring.  
  
As for b., the review on the confirmation of legal compliances includes i) the confirmation of 
the technical feasibility of the proposed wastewater reclamation treatment process to meet its 
corresponding water quality standards continuously, ii) the confirmation of the acquisition of 
land use permit for the proposed wastewater reclamation plant, iii) the confirmation of all the 
water quality standards to be applied for this project, iv) the right of PDAM Badung to 
supply the reclaimed water (which is neither drinking water, clean water nor irrigation water), 
v) the legal acceptance of calling the reclaimed water as “New Clean Water” without meeting 
the existing water quality standards of clean water, etc.  
 
As for c. to f., the IEE to be reviewed included environmental scoping, alternative analyses, 
evaluation of significant negative impacts, consideration of mitigation measures against the 
significant negative impacts, public consultation, drafting of water quality monitoring plan, 
etc.  In the EIA, further evaluation of negative impacts is required, and mitigation measures 
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should also be proposed for identified minor impacts.  The monitoring plan of traffic 
conditions at the pipe installation sites and other necessary monitoring plans should also be 
prepared in the EIA. 

 
Regarding 7) and 8), the required EIA documents consist of ANDAL (Main EIA Report), RKL 
(Environmental Management Plan), RPL (Environmental Monitoring Report) and Executive Summary.  
 

11.c  Methodology of the EIA 
 
Table 11.c.1 shows descriptions of the filed survey contents and methods recommended specifically for 
this EIA. 
 

Table 11.c.1  Contents and Methods of the Recommended Field Surveys for the EIA 

No. 
Survey 

Item 
Target Site Purposes Remarks regarding Method 

1 Land Use 

To investigate present land uses (for crab harvesting, 
keeping a small board, etc.) at the site. 
To assess the impacts of the project on the present land 
uses and land users. 
To consider whether or not consultation and/or 
compensation for the land users are required. 

1)  Confirmation of the 
economic dependence of the 
land users on the site 

2 
Biota and 
Ecosystem 

To investigate the existing situation of biota and 
ecosystem at the site. 
To assess the impacts of the construction on them. 

1)  Confirmation of the absence 
of endangered and rare 
species and spices having 
high economic values 

3 
Water  
Pollution 

Wastewater 
Reclamation 
Plant To investigate the current water quality at streams around 

the site.  
To assess the positive impacts of the wastewater 
reclamation on the surrounding water environmental into 
which all the treated wastewater from the WWTP is 
currently discharged. 
To assess the negative impact of the land clearing, 
excavation and embankment on the water environmental 
around the site. 

1)  Water quality tests of those 
parameters included in the 
effluent standards for 
WWTPs or the 
environmental standards of 
Bali Provincial Government, 
etc. 

2) At few locations 

4 
Traffic 
Flow 

To investigate present traffic flow along the routes of new 
transmission and trunk distribution pipes.  
To assess the impacts of the pipe installation on the traffic. 
To propose countermeasures to minimize the impacts on 
the traffic during the construction. 

1) At about 10 locations where 
the traffic is already 
congested or the width of 
road is narrow 

2) At different times of a day, a 
week and (if possible) a year

5 
Noise and 
Vibration 

Pipeline 
Routes 
 

To investigate present noise and vibration levels at 
commercial (relaxation spa, etc.) and cultural facilities 
(family and cultural temples) along the routes of new 
transmission and trunk distribution pipes. 
To assess the impacts (noise and vibration) of the pipe 
installation on the activities in these commercial and 
cultural facilities. 
To propose countermeasures to minimize these impacts. 

1) At about 10 facilities 
2) At different times of a day, 

a week and (if possible) a 
year 

6 
Waste 
Disposal 

Dumping 
Sites of 
Construction 
Wastes 

To investigate the conditions of available damping sites 
for the construction wastes (cleared mangrove trees, 
excavated asphalt and soil, wastes from temporary 
construction works, etc.)   
To select the most suitable damping site and assess the 
impacts of the transportation and disposal of the 
construction wastes on the dumping site. 
To propose countermeasures to minimize these impacts. 

1) at few dumping sites 
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The cultural acceptance of the reclaimed water at the targeted hotels needs to be further assessed in the 
demand confirmation on the reclaimed water or the public consultation during the transaction stage of 
PPP project prior to the signing of the PPP contract.  The technical feasibility of the proposed wastewater 
reclamation process (i.e. whether or not applied water quality standards can be met continuously) should 
also be confirmed before the signing of the PPP contract.  However, if any of these points (the cultural 
acceptance, the reclaimed water demand and the compliance of water quality standards) cannot be 
confirmed before the signing of PPP contract by any chance, the unconfirmed points should be confirmed 
through field surveys (questionnaire survey, water quality tests, etc.) or consultation with the hotels in the 
EIA. 
 
11.d  Implementation Structure of the EIA and Other Information 
 
According to the guidelines for the preparation of environmental impact assessment (Ministry of 
Environment Regulation No. 8 of 2006), the information regarding the implementation structure (1. 
proponent of the project, 2. responsible consulting company or persons for the implementation of the EIA, 
3. costs of the EIA and 4. implementation schedule of the EIA) should be included in KA-ANDAL. Other 
information to be included in KA-ANDAL is references and appendixes.  
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