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Executive Summary 
 

1. Palau is a western Pacific tropical country comprised of 16 states with a population of 
17,501 people.1 Its main population center is Koror, where almost two-thirds of its population 
lives.  It is a remote island-country dependent on satellite signal for national and global 
connectivity. The Palauan archipelago is at the westernmost portion of the Caroline Islands. 
Palau is 1,340 Km southwest of Guam, 3,174 Km southeast of Tokyo and 1,680 Km east of 
Manila. 

2. Similar to other Pacific island countries, Palau has slow and expensive telephone and 
internet connectivity, affecting all public and private services, including education and health, 
limiting access to international markets and affecting social connection among its rural and 
urban population. The proposed fibre optic project (the project) will facilitate faster and reliable 
internet connectivity for Palau and Federated States of Micronesia (FSM).   The project will be 
jointly funded by the Asian Development Bank (ADB) and the World Bank (WB), with ADB funds 
used to finance the preparation of the safeguard documentation. The two components are 
reported separately but have been prepared to meet common objectives of ADB Safeguard 
Policy Statement 2009 (SPS) and WB’s Operational Policy 4.01, agreed in a jointly prepared 
Terms of Reference in 2013. 

3. The government of Palau has requested a $25 million ADB loan to finance goods, works 
services and in addition ADB is providing a $250,000.00 Technical Assistance for completion of 
safeguard documentation. The FSM component will be a $ 51 million grant, split between Yap, 
Chuuk and Kosrae (the latter to receive satellite connection instead of a fibre optic cable). 

4. The cable will be placed along the seafloor, with deep sea sections resting on the 
seabed, and sections inside the 60m contour (approximation), buried about 0.75m below the 
seabed. The cable will be brought to shore on Arakabesang Island (Meyuns hamlet) in Koror 
State, on the PNCC land and fed into an existing conduit running to the PNCC facility. 

5. The project will impact a corridor about 0.3-0.5 m wide on the sea floor, and in some 
locations up to 0.75 m beneath the sediment.  The cable, 3-7.5cm in diameter, will be either 
sitting on the seafloor in deep waters or buried as it passes through the natural passes in the 
barrier reef into Palau’s nearshore zone.  The decision on which placement process to be used 
will be determined during the detailed design phase and any necessary adjustments to the IEE 
made at that time This will be done to reduce interference with coastal fishing gear and reduce 
the risk of damage from severe storms.  

6. As it enters into the nearshore waters, the alignment will be buried in the middle of the 
shipping channel, which is essentially coral rubble and sand and at a depth of 40-50m. For the 
last 1-3 Km, the cable will be buried beneath shallow tidal flats at a depth of about 0.75m, using 
a specially designed trenching device/plough which disturbs an area of about 0.4m wide x 0.7m 
deep, threads the cable into the trench and closes the trench as it is towed by the cable laying 
vessel or other heavy equipment.  There is no other disturbance of the sea floor or the water 
column. 

                                                

1
 Republic of Palau. 2013. Statistical Yearbook. Palau. 



 

 

7. Although the exact alignment has not been surveyed, the distance of the cable from any 
potentially sensitive habitat such as corals and specific protected areas will be limited to no less 
than 100m, eliminating any chances that the work will negatively impact the marine 
environment. 

8. The landing site for Palau will be to an existing manhole, outfitted with a conduit running 
from the shore into the PNCC building; and ready to receive the fibre optic cable. 

9. The environmental and social management plan (ESMP) defines work area boundaries 
and timing limits, which will be included in the construction contract specifications and which the 
contractor will have to comply with. A detailed oceanographic survey of the alignment will be 
completed during the design period and any resulting environmental items added to the ESMP 
and included in the contract specifications.  Compliance will be monitored by the Project 
Coordinator and an ESMP monitor. 

10. Given the small scale nature of the work, and the fact that nearly all of it takes place on 
board a vessel at sea, with a specially trained crew, no negative social impacts are predicted 
during any stage of the project 

11. In order to effectively implement the mitigation and monitoring tasks defined in the 
ESMP, the National Project Management Unit (PMU) or the Project Coordinator will have to 
retain an environmental monitor for a period of two years.  This will ensure that the ESMP is 
implemented; the monitoring is undertaken and reporting, as defined in the ESMP, is delivered. 

12. The ESMP contains >20 mitigative measures that are mostly specifications which need 
to be include in the bid documentation, such that they become legally binding tasks for the 
contractor to complete. 

13. In order to ensure no-significant environmental and social impact due to the project, a 
commitment by MICROPAL, Palau, the Project Coordinator, the ESMP monitor and the national 
PMU will be required.  Such a commitment will be included as project/loan agreements. These 
stakeholders will need to ensure that the ESMP is fully implemented, that all the reporting 
requirements are completed in a timely fashion, monitoring of the contractor is consistent, 
actions to address non-compliance are immediate and that responses to public complaints are 
undertaken promptly. 

14. For the social sector, post installation awareness raising among new cable subscribers 
of the issues related to socially undesirable sites and what to do about them, will be a 
mandatory requirement for whoever becomes the service provider. 

15. To ensure that the environmental measures defined are fully implemented, seven 
performance indicators were identified and will be tracked by the PMU. With these actions being 
implemented and monitored, it is recommended that no additional environmental or social 
sector studies are needed, and that this project can move to detailed design and construction. 

16. Palau is committed to applying the mitigative and monitoring measures defined in this 

IEE, and as such will be able to prevent or reduce to an acceptable level all the negative 

impacts listed in the ESMP. 





 

 

I. INTRODUCTION 

A. The Proponent and Purpose of the IEE 

1. Palau’s development strategy, 2009–2014, is focusing on the: (i) facilitation of private 
sector development, and (ii) improvement of public sector services. Reliable, fast and 
competitively priced internet and telecommunication is essential for attracting business and 
satisfying tourism demand. To that end the Republic of Palau and the Federated States of 
Micronesia (FSM) requested the support of the Asian Development Bank (ADB) and the World 
Bank for a broadband connectivity project that would link both countries to the global fibre optic 
cable network. The project would provide financing for a submarine fibre optics cable system 
linking Palau, Yap, and Chuuk to the global cable hub in Guam (Map 1). 

 

2. ADB assistance is focusing on providing financing for Palau. The country’s economy is 
highly reliant on tourism and services, with this sector accounting for more than 20% of the 
gross domestic product (GDP). In 2013, GDP growth is estimated at 3%, but as 2014 unfolds, 
tourism is down, particularly from Taiwan, which normally accounts for around 15% of all 
visitors.  The provision of high quality communication services such as high speed internet 
connection is therefore essential to support and sustain economic growth over time. 
 

Map 1. Existing Guam to Pohnpei FSM Fibre-optic Cable and Proposed Cables 



2 

 

 

3. The ADB has retained an international consultant to prepare the mandatory safeguard 
documents which Palau must deliver prior to loan approval. These documents are an 
environmental assessment - initial environmental examination (IEE), a social assessment, a 
land acquisition and resettlement plan, gender analysis and Indigenous Peoples due diligence 
reports; as well as any necessary frameworks. In addition an environmental code of practice for 
undersea cable facility siting and construction has been prepared. 
 
4. The IEE is being prepared in order to identify any negative environmental and social 
effects due to the project and to design ways to prevent them from occurring or define ways to 
minimize then, such that any impacts do not exceed national and international standards. 
 
5. The project as a whole is being overseen by an international steering group referred to 
as MICROPAL, and an international technical Project Coordinator; a specialist in submarine 
fibre optic cable planning and construction management. 
 
6. The executing agency is the Ministry of Finance and a project management unit, which 
will work with the international Project Coordinator to prepare bid documents, call for proposals, 
evaluate bids, select a contractor, and monitoring the construction.  The implementing agency 
will be the to-be-established Palau Cable Corporation. 
 
B. Project Status and Documentation 

7. At the time when this IEE was prepared, a project feasibility study2, as well as an 
economic and financial analysis3 of the proposed project had been completed. Both ADB and 
World Bank had classified this project as Category B, signifying the requirement of an IEE 
instead of a full environmental impact assessment. The two development partners further 
agreed that the IEE would adhere to the content and format requirements of the ADB, but would 
include additional social items in the environmental management plan, reflecting the World 
Bank’s heavier emphasis on this component in its environmental and social assessment 
process and reporting. 
 
8. Given that the focus of this IEE is on coastal zones and nearshore marine areas, various 
marine surveys were completed, are summarized in the IEE, and attached as a report in Annex 
4 of this IEE. 
 
9. For the social assessment a stand-alone set of documents was prepared, consisting of a 
summary poverty reduction and social strategy, a gender action plan, and due diligence reports 
on involuntary resettlement and effects on Indigenous People; in total six documents.   
 
C. Extent and Boundaries of the IEE 

 The Project Influence Areas:  Nearshore and Landing Sites 1.

The cable, which will be between 3 and 7.5cm  (1.2-2.7”) in diameter will be buried in a trench 
dug by a towed submarine plough, requiring a corridor no more than 0.75m wide (accounting for 
the  trenching machine dimensions) . The trench will average around 25 cm (10”) in width, and 

                                                

2
 Hibbard, John. 2011. Submarine Cable system for Palau. Palau.  

3
 World Bank. 2014. Financial Connectivity Study for Palau-FSM. Washington, DC. 
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about 0.5-0.75m (20-30”) depth (depending on need), which is opened and then closed once 
the towed plough lays the cable into the trench. Therefore the project influence area (PIA) in the 
nearshore and coastal waters is no more than a 2-4m wide corridor allowing for all possible 
disturbances and lateral deviations of the plough.  
 
 
 

 

 

 

 

 

 

 

10. All specially designated areas such as marine conservation areas and special habitats 
such as spawning aggregation areas and seagrass beds are being treated as sensitive habitats 
and the project’s impact on these areas was identified. 
 
11. For Palau, the landing site and landside facilities are already in place, including the 
buried conduit through which the fibre optic cable can be threaded all the way to the existing 
PNCC telecommunications facility. There will be no excavation or need for land acquisition once 
the cable reaches the shore. 
 

 Coastal and offshore corridors 2.

12. The PIA in the waters beyond the 60m depth contour will be determined as part of the 
detailed surveys, once the oceanographic mapping of the alignment is completed (as part of the 
construction contract). Based on a review of the literature, no sensitive marine ecological areas 
such as deep sea coral habitats and seamounts are known to occur along the general trajectory 
of the cable from Guam (Map 1). 
 

 The IEE Methodology 3.

13. The IEE has been completed based on consultations with government officials to 
establish a set of alternative alignments and landing sites based mostly on minimizing coastal 
zone environmental impacts and eliminating land acquisition. This initial scoping easily revealed 
a preferred alignment (See Chapter V) and landing site for which the IEE has been completed.  
 
14. The work included a review of relevant secondary information sources, site visits, key 
respondent interviews, focus group discussion and public consultations to determine existing 
environment conditions in the PIA corridor and at the landing site.   
 

Figure 1. Examples of submarine cable plows at sea and being towed from shore to 

deeper water by a cable laying ship 
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15. This was followed by a marine ecological field survey and an analysis of the potential 
impacts that the construction and operation of the fibre optic cable could have on the corridor’s 
natural and socio-cultural environment. The topics for which data were collected included: 

 sensitive components of the environment within the PIAs, including Conservation 

Areas, Fish Attraction Devices and special tourism sites, such as dive sites; 

 marine ecology of the coastal zone and nearshore waters likely affected by the cable 

project, including bathymetry,  benthic and coral conditions along the PIA corridor; 

 any land acquisition needs and any other potential impacts; 

 poverty and gender conditions in relation to the proposed work;  

 social impacts of faster and more reliable internet connections; and,  

 cultural heritage and archeological sites within the PIA corridor. 

16. The following is an outline of the activities undertaken to  completed this IEE: (i) 
inception  mission to establish preferred landfalls for the cables and define the work to be done; 
(ii) meeting with Palau’s  Ministry of Finance and other agencies that  will manage this project; 
(iii) three field missions to Palau to collect primary data on the nearshore marine system as well 
as the landing sites and record social issues focusing on land acquisition and the need to 
relocate people or structures to make way for the cable; and (iv) analyses and report 
preparation. 
 
17. In addition, a formal public consultation and information session was completed in Koror 
on 25 July 2014, where 28 people attended to validate the consultant team’s key findings and 
provide additional comments and suggestions (minutes and attendance sheet are included as 
Annex 2).  Prior to this, key respondent interviews were held with key stakeholders by both 
social and environmental consultants from the safeguard teams. These included officials from 
the President’s Office, governors of two states in the conservation area where the proposed 
cable alignment may pass through, Koror women’s association traditional leader, Chamber of 
Commerce and Palau Community College and the Minister for Cultural and Community Affairs. 
 
18. A rapid in-water visual field assessment and benthic profile of the marine environment 
and key indicator species associated with the proposed cable alignment locations was 
undertaken in April 2014. The area assessed included the inshore marine environments located 
within an extended area of influence of the cable. This included the outer barrier reef and 
associated outer and inner channel, patch reefs, sub tidal and tidal lagoonal reef and island 
areas and the cables terminal location on the shoreline on Malakal Island. The assessment took 
a systematic approach, with the site-by site collection of biological and environmental 
information. Assessment site locations were selected for their proximity to the cable route, 
representation of different biological habitats and distance from conservation/protected areas. 
The assessment methodology, specific transect locations and detailed findings are provided in 
Annex 4.  
 
19. This assessment provided an ecological description of the natural reef system and 
resources in the corridor associated with the cable alignment, helping to gauge potential 
environmental impacts associated with the deployment and operation of the cable within this 
reef ecosystem. 
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III. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 

A. Biophysical Environment  

20. Title 24 of the Palau National Code-Environmental Quality Protection (Division 3) 
and its chapters provide the legal mandate for the Bureau of Marine Resources to manage the 
nation’s resources. These fisheries Management initiative are associated with both the nation’s 
inshore (reef associated resources and biomes) and offshore systems. This code also set out 
for the Environmental Quality Protection Board to define EIA, its content review compliance. The 
EQPB operates under the Environmental Quality Protection Act (EQPA) which sets out the 
specific roles and responsibilities for environmental protection and management. 
 
21. EIA Regulation-Chapter 2401-61 - Chapter 2401-61. The Environmental Impact 
Assessment Regulations define when the EIA is need and provide the details for how EIA is 
conducted. The regulation requires that a project is compatible with land use plans and policies 
and compatibility with the terms, conditions, provisions and management plans for any national, 
state or traditional conservation area, preserve or other protected area as established by law. 
The activities for which EA is required is set out in Clause 3 of the Regulation and is listed as 
follows: 
 

 use of national or state lands;  

 use within any land which has been or maybe classified as a conservation are;  

 use of national or state funds unless the funds are to be used for feasibility or planning 
studies for future programs or projects provided that environmental factors are 
specifically considered in the feasibility and planning studies;  

 any use directly or indirectly impacting coastal waters and wetlands as defined in the 
Marine and Fresh Water Quality Regulations;  

 any use with any historic site as designated by the Palau Preservation Office; and, 

 any proposed action the EQPB determines may have a significant impact on the 
environment.  
 

22.  A draft EIA is submitted to the EQPB where it is either accepted or rejected in 
accordance with criteria including the adequacy of the process of consultation and response; 
the adequacy of the content; and, the adequacy of responses issued during the review process 
and that such responses have been incorporated into the EIA.  
 
23. The Bureau of Marine Resources applies the Marine Protection Act 1994, Executive 
Order number 116 and 203, the 1995 National Master Development Plan (NMDP), the 
Economic Development Plan, Palau National Congress 27 and a number of international 
agreements and treaties, all related to sustainable management of the nation’s natural 
resources.  
 
24. There are 15 specific laws that provide various levels of protection and management for 
coastal resources. Examples of these laws include the total protection on the collection of 
napoleon wrasse (Cheilinus undulates), humphead wrasse (Bolbometopon muricatum) and 
dugongs (Dugong dugon), closed fishing and hunting seasons for (e.g. groupers (Epinephelus 
sp. and Plectropomus sp.), turtles (green – (Chelonia mydas), hawksbill (Eretmochelys 
imbricata) and size restrictions (e.g. mangrove crab (Scylla serrata), lobsters (Panulirus sp.). In 
addition, specific gear restrictions (e.g. spearing with SCUBA, net mesh size), export 
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requirements and complete banning of fish poisons and the use of explosives are employed 
(Palau Government, 2012).  
 
25. Palau through its membership of a number of international and regional treaties, 
conventions and agreements (Annex 4: Table 4.6) and its membership to international and 
regional organizations associated with the marine sector (Annex 4: Table 4.7) manage the 
nation’s environment, species and inshore and offshore foreign commercial fishing activities that 
are undertaken within the EEZ. 
 
26. In 2003, the national government passed the Protected Areas Network Act (PAN) that 
creates a nationally sanctioned framework and system to support and coordinate the state 
government’s efforts to develop conservation areas (CA) designed to protect and manage 
marine and coastal resources. State governments can register their CAs with the PAN 
permitting access financing assistance to ensure the long term sustainability of CA and a 
number of capacity building and support programmes. . At the writing of this report 18 CAs have 
been registered under the PAN (see Annex 4: Table 4.9). 
 
B. Socioeconomic Environment 

27. Palau’s traditional landownership system represented both a form of wealth and social 
network that binds people to land units within a village.   People earn property ownership and 
land use rights by providing goods and services to those who control access to these resources. 
    
28. Historically, land was categorized as public domain or clan land; lands belong to villages 
or group of villages.  Any transactions associated with clan land required clan approval. The 
sale of land and ownership in fee simple is estimated to have started in the 1800s during 
Western occupations of Palau. The ones with the most significant and lasting impacts at present 
time were decrees ordered by the Germans and later on by the Japanese.  
 
29. In 1986, the Palau Registration Act was passed, creating the Land Claims Hearing 
Office. In March 1996, the Claims Reorganization Act was passed to respond to the 
shortcomings of the Land Claims Hearing Office. The intention of the Act was to complete land 
registration in the country.  The Land Court in 1996 was formed to hasten the land 
determination process. This was later amended in 1999 to the Land Court, which increased the 
qualification requirements for judges and hiring of required Registration Officers to facilitate land 
determination. Land determination has become more important since Palau has started seeing 
foreign investment particularly through tourism and other related infrastructure such as 
communication.  
 
30. Palau and Historical Preservation Act 19954 provides the regulatory framework to assure 
that historical sites and historical and cultural properties located in Palau are protected from 
destruction. The purpose of this Act include: (i) to preserve and foster historical and cultural 
heritage of the people of Palau for all (ii) facilitate preparation of a thorough and workable plan 
of historical and cultural preservation and education (iii) to have a strong regulatory framework 
to assure that historical sites and historical and cultural properties located in Palau are protected 
from destruction and (iv) to have a strong program of support for intangible cultural properties 

                                                

4
 World Intellectual Property Organization website, http://www.wipo.int/edocs/lexdocs/laws/en/pw/pw001en.pdf 
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and activities to preserve Palauan culture and tradition in the face of inevitably increasing 
foreign contact and interaction. 
 
31. The Act provides for formation of a Palau Historical and Cultural Advisory Board 
consisting of 16 members, appointed by the President, one member representing each state 
with a term of three years. 
 
32. The Board is responsible for establishing: (i) policies and criteria to be used by the Board 
in recommending registration of historical sites, tangible and intangible cultural properties, and 
living national treasures; (ii) solicit nominations from government officials and agencies and 
private citizens for registration of historical sites, tangible and intangible cultural properties, and 
living national treasures; (iii) approve nominations solicited under subsection (b) and report its 
decisions to the Division for the Division's action; and (iv) serve as an adviser to the President, 
the Minister and the Chief of the Division of Cultural Affairs in matters relating to the 
maintenance and preservation of historical sites, tangible cultural properties, and living national 
treasures. 
 
33. Underwater archaeological resources within the Republic of Palau cover a wide array of 
types from famous World War II wrecks, to Yapese stone money disks which sank to the bottom 
of the sea during their transport, and to traditional sites - which includes but are not limited to 
semi-submerged docks/piers, fish traps, burials, and a sunken city mentioned in traditional 
folklore. These resources are protected under the Cultural and Historical Preservation Act 
(henceforth referred to as Title 19) mandated by the Palau Bureau of Arts & Culture (henceforth 
referred to as the Bureau). More specifically, Chapter 3 of Title 19 known as the "Palau Lagoon 
Monument" is exclusively reserved for all submerged and semi-submerged foreign vessels 
located within the Republic’s territorial waters.5  
 
C. Safeguard Policies of ADB and World Bank 

34. Safeguard Policy Statement. The ADB’s Safeguard Policy Statement 2009 (SPS) has 
the objectives to (i) avoid adverse impacts of projects on the environment and affected people; 
(ii) where possible; minimize, mitigate, and/or compensate for adverse project impacts on the 
environment and affected people when avoidance is not possible; and (iii) help borrowers/clients 
to strengthen their safeguard systems and develop the capacity to manage environmental and 
social risks. The environment safeguard requires due diligence which entails addressing 
environmental concerns, if any, of a proposed activity in the initial stages of project preparation.  
 
35. The SPS categorizes potential projects or activities into categories of impact (A, B or C) 
to determine the level of environmental assessment required to address the potential impacts. 
The project component in Palau is categorized as environment Category B because potential 
adverse environmental impacts are site-specific, few if any of them are irreversible, and in most 
cases mitigation measures can be designed readily. Accordingly this IEE as the appropriate 
level of assessment.  The approach to and content of the IEE is as defined in Appendix 1 of 
SPS. 
 

  

                                                

5
 Bureau of Arts & Culture, Palau Historic Preservation Office, Republic of Palau. 2011. Preservation and 

Management of Underwater Archaeological Resources: Role of Agency. Palau.  
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V. PROJECT DESCRIPTION 

A. Project Need and Details 

 Need for the Project 1.

36. At present, Palau relies entirely on satellite links for international connectivity. The high 
cost, variable and limited availability of this international bandwidth is a major constraint to 
future development of the country, and slows Palau’s economic and social development. The 
proposed project would support an investment in a submarine fibre optic cable that would 
connect Palau with Guam, the FSM as well as the rest of the world. The proposed project will 
contribute to improved public services (including online government services such as health, 
education and financial services), support the tourism sector, and facilitate better trade and 
communication among north Pacific island economies.  
 

 Project Details 2.

The project involves the placement of a submarine fibre optic cable from Guam to Palau via Yap 
FSM, for over 1,540km (960 miles), much of it in deep ocean waters (Map 1). The 
environmental ’footprint’ of the project will be that associated with a maximum 3-7.5 cm 
diameter inert cable (glass, steel and rubber), as shown in Figure 3.1, placed on or buried 
beneath the seafloor.6 
 

Figure 3.1: Example of Fibre-optic Cable 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
37. The cable will make landfall in Meyuns hamlet on Arakabesang Island in Koror, a 
government owned landing site, provided with a conduit for placement of the cable leading 
directly to the government-owned PNCC telecommunications facility (Map 2 and Map 3 and 
Photo 1 ).  
 

                                                

6
  Figure 3.1 shows a fibre optic cable is actually for an older construction, as newer cables do not have a copper 

conductor, as external power is not necessary. 
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 Components of the Work 3.

38. The project consists of three main components: i) the oceanographic and nearshore 
bathymetric survey to establish a specific route for the cable from Guam to Palau, avoiding 
undersea mountains, seamounts, canyons and any terrain that could stress or over time 
damage the cable; ii) the placement of the cable from Guam to Palau along the surveyed 
corridor using a special cable laying vessel; and iii) the preparation of the landing facility, which 
will be a room measuring about 40m2.  For Palau, this will likely be an addition to the existing 
PNCC building. 
 

Map 2.Proposed Cable Alignment and Project Influence zone 
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Map 3. Details of Cable Landing Site on Ngerabesang Island Near Mayung’s Hamlet 

 

Photo 1. PNCC landing site for fibre optic cable, (A), (B) View out to channel from landing site  

 

 

 

 

Approx. location of cable alignment 

and landfall 

A B 

C 
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VI. ANALYSIS OF ALTERNATIVES 

A. Alternative Alignments 

39. The government of Palau is proposing only one alignment entering the barrier reef 
through the natural shipping channel which runs through the middle of the Bkulabeluu CA, and 
then in the channel to the landing site at the PNCC facility. This alignment takes a route through 
the shipping channel traversing only government lands and landing at the PNCC site that has 
existing facilities to accept the cable and route it to the PNCC building. The marine survey data 
suggested that this route would not interfere with corals or seagrass and minimally affect the 
local fishers. In other words it would minimally intrude on the physical, ecological and socio-
economic environment of the project area. Further, it is the shortest distance to the main PNCC 
facility and as such the least costly.  Further the cable coming from Guam would be entering 
Palau waters from the North, thus a northern entry through the barrier reef is the most efficient. 
 
B. Alternative Cable Placement 

40. The specific alignment of the cable in the open ocean will be determined only when the 
oceanographic survey is undertaken.  Inside the barrier reef, the alignment will be restricted to 
the existing shipping channel to as close to the landing site as possible the located on the mud 
flats to the landing manhole. 
 
41. Two methods cable laying were examined and both will be applied.  In the deep sea 
cable will likely be laid on the bottom since this is the standard approach and requires the least 
amount of equipment on the seafloor. Inside the barrier reef the cable will be partially laid on the 
bottom and closer to shore buried to a depth of around 0.75m using a trenching machine. If any 
unexpected sensitive coastal features are discovered the cable will be floated and placed by 
divers. 
 
42. Trenching is done by either a towed plough or a high pressure water jet carving out the 
trench.  The latter method was rejected since the environmental impact associated with the 
creation of large sediment plumes would be an unacceptable impact. These plumes could easily 
drift over coral formations, similar to the effects of a dredging or sand mining operation. 
 
C. The Preferred Alternative 

43. The cable route entering the nearshore waters of Palau along the bottom of the shipping 
canal through the Bkulabeluu CA and then along the canal to the PNCC landing site is the 
preferred alignment. The landing site on the PNCC property, with an existing manhole and 
conduit to accept the cable and bring it to the PNCC building, is the best location and does not 
require any land acquisition or local consultation. 
 
44. The preferred cable laying process inside the barrier reef will be via a towed plough 
opening a trench, placing the cable and covering the cable, all in one pass. This approach will 
be quick and minimally disruptive for the coastal marine ecosystem as well as for local fishers. 
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VII. BASELINE DATA  

45. Palau is located approximately 740 Km east of Mindanao in the south west of the 
Philippines, 480 Km and 1,300km south west of Yap State (FSM) and Guam, respectively.  It 
shares ocean boundaries with FSM in the east, Guam in the northeast, the Philippines to the 
west, Indonesia to the southwest, and Papua New Guinea to the southeast. Map 4 shows the 
16 states of Palau.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Map 4. The Republic of Palau and Its States 
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A. Physical Environment 

 Climate 1.

46. Palau is located around 8.2 degrees north of the equator and is a fully tropical 
climate, with air temperatures generally ranging between 26 and 30oC. The nation has a wet 
and dry season, the wet season extending from May through September, with frequent 
storms and heavy rain and wind conditions. Other times of the year are predominantly sunny 
with occasional rain and wind, and daytime temperatures a steady 28oC. 
 

 Air Quality and Noise 2.

47. The project will require the oceanographic survey of the cable route as well as the 
use of a large ocean-going vessel to place the cable. Both of these diesel fuelled ships emit 
large volumes of SO2, NOx, PM10 and PM2.5.  The survey vessel will likely be in operation 
for several weeks, whereas the cable ship about 320 to 360 days covering the distance 
between Guam and Palau. 
 
48. No doubt the operation of the large survey and cable laying vessels will generate 
noise, but given that the work will be conducted at sea as well as near barrier reefs the 
background noise level of the waves breaking on the reefs, will negate vessel noise, making 
it a non-issue. 
 
49. Given that there will be no need for land-side excavation or use of heavy equipment, 
air quality and noise will be a temporary issue. 
 

 Topography, Geology, Soils and Hydrology 3.

50. Palau is comprised of a set of 12 inhabited hilly, volcanic and raised limestone 
islands, often protruding abruptly out of the sea, and another 700 islets, mostly uninhabited. 
These are divided into 14 states (Map 4). The islands were formed by the accumulation of 
volcanic and limestone material and consists of high islands of basalt (e.g. majority of 
Babeldaob island, Arabesanh, part of Koror and some adjacent islands), high limestone 
islands, termed the “rock islands” (e.g. found from southern Babeldaob and Koror to 
Peleliu), low platform Islands made of limestone (e.g. Angaur and most of Peleliu) and coral 
atolls of Kayangel and Ngeruangel in the north and Helen reef in the south) (Colin, 2009). 
 
51. A total of 1.7 m3 million litres (450 billion gallons) of sustainable/renewable water is 
available in Palau (Gonzales, et.al. 2001). Lake Ngardok is the largest natural freshwater 
lake in Micronesia, with a storage capacity of 56,700 m3 (15 million gallons) of water. 
Ngermeskang River, on the west side of Babeldaob, is the second largest and drains into 
the Ngaremeduu bay and is part of the largest watershed on the island. 
 
52. In 2007, the Ngerikiil River in Airai supplied 11000 m3 of water (3 million gallons) per 
day to the Koror/Airai Water Treatment Plant for use by 75% of the population of Palau. The 
same treatment plant extracts 1 million gallons (3700 cubic metres) a day from the Ngerimel 
Dam. The Ngerimel watershed (which is several times smaller than the adjacent Ngerikiil 
watershed) drains into the Ngerimel Dam, which has a holding capacity of 20 million gallons 
(75700 cubic metres). 
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53. The rest of the islands of Palau rely on groundwater sources and rainfall. Peleliu has 
the largest freshwater lens, which is in the south part of the islands. It has been estimated to 
be capable of yielding 1 million gallons (3,785 cubic metres) of fresh water per day (Barret 
1986). 7 
 

 Tides and Deep Sea Bathymetry  4.

54. Tides. Palau tides are semi-diurnal and include a maximum tidal variation of just 
over 2 meters (meso-tidal variation). Small seasonal and daily tidal fluctuations have been 
recorded and are related to weather patterns existing at the time of the recording. Storms 
and typhoons do have a marked impact on the tidal height and can cause increased coastal 
erosion and flooding if they coincide with high water periods.  These systems pass across 
the islands usually between late May and September. 
 
55. Deep Sea Bathymetry. The deep sea bathymetry associated with Palau includes 
deep ocean ridges, trench, and likely seamounts and thermal vents. The islands of Palau 
are part of an arc-trench system between the Philippine and Pacific continental plates. Palau 
is located towards the southern end of a generalised ridge system called the Palau-Kyushu 
ridge. This ridge runs north across the Philippines plate towards Japan in the north, whilst 
the trench, which is considerably deeper than the general ocean floor veers to the east of 
Palau away from the ridge. This trench, called the Yap Trench (Figure 2), continues in a 
north easterly direction passing to the south of the island of Yap. 
  
56. The Palau/Yap trench has a maximum recorded depth of near 8000m with the 
majority of its length over 6000m deep. The surrounding water depth to the north and west 
of Palau averages between 4000 – 5000 metres (Colin, 2009). Given these enormous 
depths, the cable alignment from Guam will be kept to the west of the trenches, avoiding 
having to cross these deep canyons ( 
57. Map 5). 

 

Map 5. Bathymetry of Palau and Yap Including the Deep Sea Trenches 

 

                                                

7
 SOPAC. 2007. National Integrated Water Resource Management Diagnostic Report. Palau.  
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 Hydrothermal Vents and Seamounts 5.

58. Hydrothermal Vents. There are very few studies and resulting information available 
detailing hydrothermal vents along the proposed (approximate) cable alignment corridor 
from Guam to Palau.  Hydrothermal vents are present when volcanically heated water 
issues from cracks in the earth’s crust. Typically, water issuing from these vents can exceed 
300° C and is prevented from boiling only by the immense overlying hydrostatic pressure.  
However, within a few meters of the discharge, the water cools to around 2.5oC.  The water 
is also extremely acidic, thus corrosive, and is capable of leaching out minerals from the 
surrounding rock. 
 
59. Individual vent structures are usually small, measuring only a few tens of metres 
across, and stand a similar height off the surrounding sea floor. Individual vents exist within 
vent fields. These fields, which measure in the order of a few kilometres across, are sites 
where hydrothermal activity is closest to the surface and within which vents form when 
heated water reaches the surface. Vents are also individually ephemeral and could occur at 
any site along the proposed cable alignment at any point in time, replacing sites that 
become dormant or are destroyed by volcanic activity.8 
 
60. Deep sea thermal vents support unique ecosystems consisting of densely populated 
organisms occurring within a few hundred square metres of the vent. The communities prey 
almost exclusively on microorganisms that reduce chemicals to provide energy to sustain a 
variety of associated, mainly invertebrate, organisms. In the western Pacific hydrothermal 
vents are dominated by bathymodiolid mussels, “hairy” gastropod, vesicomyid clams, and 
shrimp (Llodra & Billet 2006). Deep sea vents can be located in varying  locations, but 
generally near volcanic activity, and can range from as shallow as 500m to the deep ocean.9 
  
61. Seamounts. Seamounts generally originate as volcanoes and are generally 
associated with intra-plate hotspots, mid ocean ridges or island arcs. They support unique 
ecosystems that have high biodiversity (endemism has been reported as being high) and act 
as important aggregations sites for pelagic and demersal fish resources, invertebrates and 
have been reported to act as important navigational “waypoints” for oceanic migratory 
species (Rodgers, 2012). Recent studies have shown that the pelagic biodiversity around 
seamounts is far greater than in areas of open ocean, and even in coastal reef areas. On 
average, 15% of benthic species found associated with seamounts in the Pacific are 
endemic either to that specific seamount or to a cluster of seamounts (Alder & Wood, 2004). 
 
62. The main cause of this increased diversity is up-welling currents and oceanographic 
phenomena that drive primary productivity and create additional ecosystem niches that 
support more species associated with sea mounts.  
 
63. Benthic areas not associated with hydrothermal vents, sea mounts and active 
spreading zones, such as the abyssal plains and ridges, also support a diverse albeit less 
dense populations composed mostly of nematodes, foraminifera, polychaete worms, small 

                                                

8
 The large-vessel bathymetric survey conducted prior to the final determination of the cable alignment should be 

able to detect any hydrothermal fields, and potentially establish a route around them. 
9
 For more details see https://php.radford.edu/~swoodwar/biomes/?page_id=1027 and http://faculty.college-

prep.org/~bernie/sciproject/project/HydroT/hydroint.html 
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peracarid crustaceans, molluscs, nemerteans and a variety of marine worms (Llodra & Billet 
2006). 
 
64. Benthic organisms associated with the deep water of Palau have no current national 
economic importance and are not harvested commercially. The technology to access deep 
parts of the ocean floor for large scale collection or any potential commercial use is still not 
developed. The same limitations restrict the better understanding of the deep sea area. 
 

 Earthquakes and Tsunamis 6.

65. Earthquakes. Owing to the location of Palau within the Pacific Ocean, seismic 
activity resulting from tectonic plate movements, subsidence or uplift of the shore zone 
and/or adjacent terrestrial and marine areas and/or volcanoes is all but non-existent and 
therefore the proposed cable route does not appear to traverse near any extreme 
geologically active area.  
 
66. Tsunami. Tsunamis are caused by vertical displacement of seabed fault lines during 
earthquakes, or by other processes such as a volcanic eruption, volcanic collapse or 
submarine landslide. Earthquakes  that generate tsunamis tend to be shallow and of 
relatively large magnitude (i.e. greater than Richter Magnitude 7), hence the occurrence of a 
large, shallow earthquake located beneath the ocean will more often than not produce a 
tsunami, providing there is vertical offset of the sea floor. Currently, the Pacific Tsunami 
Warning Centre in Hawaii provides tsunami warning advice for the Pacific Island Countries, 
including Palau. There are no reports of tsunamis affecting the island of Palau.  Since the 
area is a low earthquake zone—local tsunamis are very unlikely. 
 
B. Ecological Environment 

 Mangroves  1.

67. The nation has extensive mangrove forests associated with the coastal estuarine 
systems with Micronesia largest estuarine systems situated in Ngeremeduu Bay, which is 
adjacent to the nation’s main shipping channel and proposed cable route. Mangrove forests 
are a significant coastal habitat that are associated with the coastal estuarine, foreshore and 
intertidal areas and play a significant role in coastal biological diversity, erosion control and 
are a natural barrier of protection for the islands. Cole (1999) estimated that the island of 
Babeldaob has 4025 hectares of mangrove forest which amounted to 9 percent of the 
islands land mass. There is no definitive list of mangrove species for Palau however many 
authors have reported their significance to the Palau coastal and reef ecosystems and the 
importance of managing them sustainably.  
 

 Marine Ecosystem 2.

68. The nation’s complex marine habitats stretch from Ngaruangel atoll (8o27’58.7N 
134o37’ 34.88E) in the north to Helen Reef (2o49’45.27N 131o47’16.46E) atoll in the south. 
The nation has an exclusive economic zone (EEZ) of 604,289 km2, an estimated continental 
shelf area of 1,884 km2 and an Inshore fishing area of 1,989 km2 (SPC, 2013).  The total 
land area of the nation is approximately 160km2 with over 65% of the land on the island of 
Babeldaob.  
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69. Palau has an abundance of coral reef habitat types as well as complex marine 
habitats associated with coral reefs including mangroves, sea grass beds, deep algal beds, 
mud basins, current swept lagoons bottoms, rich tidal channels and marine lakes. The total 
estimated areas of coral reefs in Palau is 525 km2 which consists of barrier reefs (264.7 
km2), fringing reef complexes (194.8 km2), atoll habitats (65km2) with 1457 patch reefs 
recorded that are scattered throughout the lagoons (Yukihira et. al, 2007). 
 
70. The major marine habitats of Palau and their approximate sizes are: 
 

 Mangroves – 45 km2 

 Inner reef – 187 km2 

 Outer reef – 265 km2 

 Lagoon – 1,034 km2 

71. For Palau no sensitive marine areas were identified during the inshore marine 
assessment of the project corridor. For the deep water, sensitive marine areas are unlikely 
but will only be confirmed during the oceanographic surveys during the design stage, with 
the project coordinator monitoring this output. Any finds triggering potential environmental 
effects will need to be assessed by a marine specialist retained by the project. 
 
72. Seagrass. Palau possesses extensive seagrass meadows throughout the nation 
associated with the majority of shallow water reef systems (both intertidal and sub-tidal) with 
most located adjacent to the land in the intertidal areas. They are a significant coastal 
habitat and contain high biodiversity value for the nation through the provision of habitat, 
protection and feeding opportunities. Sea grass habitats support complex food webs by 
virtue of their physical structure and primary production and are well known for their role as 
breeding grounds and nurseries for crustacean, finfish and shellfish species. Sea grass 
ranks with coral reefs and mangroves as one of the world’s most productive coastal 
habitats. Colin, (2009) reports that Palau has recorded 10 species of sea grasses belonging 
to 6 different genera. These include (Colin, 2009) Enhalis acoroides, Thalassia Hemprichii, 
Halophila minor, Halophila ovalis, Halodule uninervis, Halodule pinifolia, Cymodocea 
serrulata, Cymodocea rotundata, Syringodium isoetifolium and Thalassodendron ciliatum.  
  
73.  Oceanic marine habitats and fauna. The marine ecosystems of the deep waters 
surround the island of Palau are poorly understood. Information pertaining to movements of 
a number of commercial finfish such as tuna, and to a lesser degree the cetaceans (whales, 
dolphins) that use these waters for their annual feeding and reproductive migrations is 
poorly documented. Information on deep water benthic fauna and their habitats (e.g. 
sediments and bottom substrate) where these organisms reside is all but absent.  
 
74. Information on the organisms and marine benthic habitats associated with the 
oceanic floor where the cable is to be placed is almost non-existent. However within the 
proposed cable alignment route there are two distinct habitats, and whose biodiversity and 
ecosystems have been studied. These habitats include hydrothermal vents and seamounts, 
the latter actually known and mapped (see below). 
 
75. Marine Flora, Fauna, Rare and Endangered Species, and Species Richness. 
Palau has a rich marine biota and diversity with the highest diversity of hard and soft coral 
recorded in Micronesia, which includes approximately 400 and 300 species of hard and soft 
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corals respectively, over 1400 species of reef fishes, and a diverse invertebrate’s flora and 
fauna, marine turtles and the regions only populations of dugong’s and saltwater crocodiles. 
Detail descriptions of the coral reef habitats and species assemblages associated with the 
proposed cable alignment are described Annex 4.  Terrestrial species include 1260 species 
of plants (including almost 200 endemics), 141 resident and migratory bird species 
(including 11 endemics), 5000 species of insects, and 40 species of freshwater fishes, 
including at least 4 endemics. Palau has the largest undisturbed forest and largest 
freshwater lake in Micronesia and has 70 unique marine lakes (Colin, 2009).   
 
76. Threatened and Protected Species. As with other Pacific nations, data about 
threaten and protected species is restricted in general, to larger well known and studied icon 
species that are of regional and/or global concern. Information pertaining to other species is 
limited or non-existent. Palau continues to identify new marine and terrestrial species 
including species that are endemic to the nation’s ecosystems. At present there is no 
definitive Palau or regional survey documenting all species that exist and/or are threatened 
in the country or the Pacific region. Data are often dispersed, taxonomic expertise is absent, 
and nomenclature and classification systems can be disputed for various species. 
 
77. The International Union for Conservation of Nature & Natural Resources (IUCN) 
undertakes a global assessment (Red List) to classify species at varying risk of global 
extinction using three categories (critically endangered, endangered or vulnerable) and 
includes a fourth when data are not available to allocate a category. The most up to date list 
provides data on 1002 species of concern, of which there are currently 308 marine species, 
the majority of which are corals. 
 
78. All five species of sea turtles known to live in the Palauan waters are on the IUCN 
red list.  The hawksbill or ngasech (Eretmochelys imbricata) and the leatherback or bekuu 
(Dermochelys coriacea) turtles are critically endangered, the green or melob (Chelonia 
mydas) and loggerhead (Caretta caretta) are endangered, and the olive ridley or metau 
(Lepidochelys olivacea) turtle is vulnerable. Four species of sea turtles have been 
documented in Palau, although only two species, the hawksbill and green turtle, maintain 
resident and nesting populations (at least as of the 2007 SOPAC survey). The leatherback 
(Dermochelys coriacea) and olive Ridley turtles (Lepidochelys olivacea) occur in the islands 
but are much less common (SOPAC, 2007). Similarly, the Palauan dugong is endangered 
and much concern has been raised over the past decade regarding its rapid decline. 
 
79. Red listed species include 11 cetaceans (Annex 4 Table 4.5), a number of sharks of 
which two are considered endangered; the oceanic white tip (Carcharhinus longimanus), 
and the silky shark (C. falciformis). The shortfin mako (Isurus oxyrinchus) is vulnerable. In 
addition, the whale shark (Rhincodon typus) and big eye tuna (Thunnus obesus) are also 
red listed as vulnerable.  
 
80. The EEZ of Palau has resident and transient or migratory populations of cetaceans 
(whales and dolphins). However, there is little information on their presence and population 
status despite cetaceans being commonly associated with Palau’s open ocean 
environments such as oceanic islands, oceanic fronts and upwelling, seamounts, canyons, 
deep-sea trenches and are reported to be associated with the nation’s lagoon systems. 
There is no known information on their seasonal migrations. Miller (2009) on behalf of the 
Whale and Dolphin Conservation Society, lists three species in total with a confirmed 
presence in Palau, however, acknowledges that the literature on cetaceans in Palau is 
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dominated by anecdotal reports. He suggests that it is highly possible many more species at 
least pass through the Palauan waters, and has provided a list with an additional 12 
unconfirmed cetaceans species (Annex 4, Table 4.5). 
 

 Terrestrial Flora  3.

81. Forest habitats on Palau are extensive and consist of at least five types. Currently, 
forest cover is only 75% of its historic extent, due to extensive clearing which took place 
during the 20th century.  Non-forested land in Palau is comprised of savannah, marsh, 
secondary vegetation, cropland, strand (shoreline) vegetation, and urban development. Due 
to rugged conditions, tropical broadleaf forests do still cover much of the volcanic and all of 
the limestone islands.   
 
82. The interior upland forests of Palau contain several endemic species of broadleaf 
trees found on flat or gently sloping sites as well as river and stream banks. There are six 
native palm species generally found in the understory or middle canopy layers of the forest. 
There are also swamp forests found in low-lying areas, often just inland of mangroves, 
where the soils are inundated with fresh or slightly brackish water and above tidal influence. 
Swamp forests are particularly vulnerable to siltation resulting from road building activities 
and clearing for taro patches, which causes coastal swamp forests, in particular, to degrade 
and become inundated with Hibiscus tiliaceus (hibiscus).  
 
83. In the few areas of swamp forest remaining, including Peleliu, common tree species 
include Barringtonia racemosa (powder puff tree) and Terminalia catappa (tropical almond). 
Derris trifoliate (derris) is a common climbing vine found on trees in the swamp forest. 
 
84. Atoll forests are found toward the interior of the larger, wetter uninhabited atolls and 
along coasts of the high islands. The introduced casuarina trees grow in these conditions, 
but more inside the strand belt, sometimes to heights of 35m (115’). Because their roots can 
produce nitrogen through nodules containing special nitrogen-fixing bacteria, casuarinas can 
grow on nutrient-poor soils and other marginal environments such as granite outcrops or 
sandy soils. 
 
85. Limestone forests are found on Peleliu, Angaur, and the Rock Islands, which are 
limestone with little soil cover. Although the limestone forests of Palau were heavily 
disturbed during World War II, they are still fairly common in patches throughout the islands. 
The endemic Palauan palm, now found only in Chelbacheb, was once common in the 
limestone forest but was decimated once the cockatoos were introduced. 
 
86. The landing site in in a fully cleared area on PNCC property, with no forest cover of 
any kind. 
 

 Terrestrial Fauna 4.

87. Palau supports the highest level of terrestrial diversity in all of Micronesia and 
maintains a high level (25%) of species endemism among terrestrial biota. This endemism is 
a direct result of the isolation of the islands, both from one another and from the rest of the 
world. There are approximately 1,260 species of plants in Palau, of which 830 species are 
native and about 194 species are endemics (although endemic plants are typically found 
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only in Babeldaob).  Sadly, more than 428 invasive plant species have been documented 
(SOPAC, 2007). 
 
88. Palau's terrestrial fauna include approximately 5,000 species of insects; 141 species 
of birds, of which 20 are endemic; at least 40 species of freshwater fishes, of which four are 
endemic; 46 species of terrestrial reptiles and amphibians; and three species of bat. Palau 
has 50 species of resident birds, many of which are protected by local laws. In total, 16 
locally occurring bird species are found in Palau. Of these, the Micronesian scrub fowl 
(Megapodius laperouse) and the Japanese night-heron are both considered endangered 
and habitat loss continues to threaten their survival (SOPAC 2007). 
 
89. Bats and a few dugongs are the only native mammal. The introduced species which 
have had a devastating impact on the native fauna are the bird-eating macaque, rats, mice, 
and the Asiatic musk shrew. Palau has eradication programs ongoing to rid the country of 
these pests (SOPAC, 2007). 
 
90. Palau has 30 species of lizards, including at least nine endemics. The saltwater 
crocodile (Crocodylus porosus), at the edge of its northern range, is under threat from 
habitat destruction and hunting.  There is also the mangrove monitor lizard, and seven 
species of non-venomous snakes and a number of sea snakes (sea krates), including the 
banded sea krait (Laticauda colubrina), which is highly venomous, and which must come 
ashore to lay eggs. 
  
91. The landing site is on cleared PNCC land, with lawns and a vehicle parking lot. 
 

 Marine Ecology of the Project Impact Area  5.

92. Inside Barrier Reef. Annex 4 provides a detailed examination of the marine ecology 
found within the PIA at the entrance to and in the lagoon. 
93. Critical Marine Habitats- The BMR, which is a unit of the Ministry of Natural 
Resources Environment and Tourism, is mandated to manage inshore and offshore marine 
resources in collaboration with other national agencies, state governments and 
communities.  
 
94. Palau has implemented a ban on all commercial shark fishing and the possession 
and sale of any shark products associated with any fishing within its 250km EEZ. Similarly 
discussions are ongoing to decide if commercial fishing activities within the nation's EEZ 
should be prohibited in the future (BMR personnel communications). 
 
95. The management of the nation’s inshore coastal and marine waters are governed by 
both national (BMR) and state government legislation. State governments own and manage 
waters from high water on any point of land that extends 12 nautical miles directly offshore 
and therefore jointly manage the waters and resources within this zone with the national 
government. Directly adjoining this zone and extending another 12 nautical miles is the 
nation’s territorial sea that is managed by the national government which among other 
management interventions, prohibiting commercial fishing.  The state waters and territorial 
sea are combined and termed the contiguous zone. Adjacent to the contiguous zone is the 
EEZ which extends out to 200 nautical miles (370 Km) which is managed by the national 
government. In addition to these three specific maritime boundaries, the nation of Palau has 
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a commercial exclusion zone, principally developed to prohibit commercial fishing within a 
50 nautical mile (92.6 Km)  radius of the nation’s commercial harbour (Malakal harbour).   
  
96. Palau has 43 designated Conservation Areas (CA) (Annex 4: Table 4.8 and 4.9). 
The designation of a CA is at the state level and is developed through a consultative 
process with the respective states communities, state government and is often assisted by 
national agencies, NGO’s and/or CBO’s. These CAs are managed by the respective states 
in conjunction with the communities based on national and state laws and regulations. 
 
97. The designation of a CA is at the state level and is developed through a consultative 
process with the respective state’s  communities, the state government and is often assisted 
by national agencies, NGO’s and/or Community-Based-Organization. These CA are 
managed by the respective states in conjunction with the communities based on national 
and state laws and regulations.  Each CA has been developed to manage and preserve 
specific marine, coastal or terrestrial environments, specific habitats and/or species (refer 
Annex 4) and are all currently at different levels of development. Most of the CAs have been 
initiated by the implementation of a traditional moratorium, or “bul” on an area. The “bul” 
prohibits all extractive uses for a set period of time (generally 2-3 years). During this period 
of time through a stakeholder consultative process CA management plans are developed. 
Established CA have site specific management plans including monitoring initiatives whilst 
newly developed CA are developing plans. Roughly 40 percent of all nearshore marine 
areas within Palau have some form of management while 15 percent of all terrestrial areas 
are managed. There are no CA’s to date designated for marine areas outside of the 12 
miles state boundaries. 
 
98. The proposed communication cable route (Map 2) will pass through all three specific 
marine management zones, and the exclusion zone associated with the Malakal harbour.  
Moreover, the proposed cable route will pass through five state government jurisdictions. 
Starting from the northern most state where the cable will enter the inshore waters and reefs 
of Palau, then on through the states of Ngarmelengui, Ngatpang, Aimeliik, Airai and Koror 
(see Map 4). The shipping channel through these areas will be the route of the cable. 
 
99.  Reef systems. The shallow reef systems located adjacent to the proposed cable 
alignment are healthy and are in good condition with substantial live coral coverage and 
associated healthy and diverse populations of marine plants, invertebrates (e.g. mollusc, 
echinoderms, crustaceans, polychaetes) and vertebrates (e.g. fin fish). Inshore patch reefs 
associated with Airai and Aimeliik States are dominated by the large massive stony corals 
(e.g. Porities sp.,) interspersed with a fine substrate derived from both reef and teridgernous 
origin (See Annex 4). Similarly, the reefs associated with Ngerchebal Island Wildlife CA and 
adjacent patch reef show similar coral morphology however species diversity is higher, 
including healthy populations of Acropora sp. colonies. Live percent coverage and species 
diversity in general increases in a northerly direction along the proposed cable alignment for 
both hard and soft corals with highest coral diversity and morphology associated with 
western channel entrance and steep slopes. Invertebrate diversity mirrors this trend (Annex 
4).    
 
100. The reef systems bordering the proposed cable alignment in the shipping channel 
vary in size, however are shallow and during periods of low water (spring tides) are 
exposed; with considerable exposure on the landward side of the channel (see Plates 3-12 
in Annex 4). Generally the reefs are large and expansive on the landward side. The reef 
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flats associated with the seaward side of the channel have good coral coverage, dominated 
by Porities sp. and Acropora sp., that increases as the water deepens down the reef slope. 
Landward reef systems have good coral coverage associated with the reef edge, however 
as the elevation decreases the reef flats are dominated by sea grass beds and sediment, 
interspersed with Porities sp. coral heads. It is the reef slope areas on both sides of the 
channel and along its entirety that recorded the highest level of coral coverage, diversity and 
associated invertebrate flora and fauna. The reef slope in all areas associated with the main 
and inner channel have steep slopes, ranging between 10 - 40 meters wide before they 
descend directly to the sea floor.  Similarly, the reef slopes of the patch reef located within 
Aimeliik and Airai State (closer to shore) possess steep slopes (Annex 4).  
 
101. Benthic profiles. In all seven benthic profile transects completed across the 
proposed cable corridor (Appendix 4: Location Map -Figure 2), the sea floor follows a 
general pattern of a steep sided reef slope descending directly to the sea floor (between 35-
55 meters deep) where the sea floor in all transects showed a homogenous and relatively 
flat sea bed. Most of the transect data showed no evidence of irregular or sharp undulations 
on the sea floor that would result from the presence of hard substrates (rock). Transect 3 
had evidence of a small sharp rise of 2-3 m height, indicating a hard structure on the sea 
floor. The unknown structure was located close to the reef slope (seaward side) and may be 
a coral head that has been dislodged from the reef slope/edge and tumbled down the slope 
to the seabed. Seabed depth did vary marginally on all transects, however variations were 
less than 5m and showed a gentle slope.  
 
102. The shallow water sea floor sediments are composed of both reef and terrigenous 
(principally basaltic rocks derived from Babeldaob) derived substrate. The landward 
(inshore) reefs close to coast are impacted by terrestrial run off from the land and a number 
of river and estuarine systems that discharge directly into the bays along the coast and 
eventually into the main channel. This is reflected in the higher proportion of terrestrial 
derived finer sediment and expansive shallow water reef flats that are dominated by sea 
grass, marine invertebrates and mangroves close to shore (refer Plates 15 and 16, Annex 
4). Substrates found in the main channel and to a certain extent the seaward side reef 
systems associated with the channels has a higher proportion of coral reef substrate (white 
fine calcium carbonate sand). Reef sediments dominate the substrate located within the 
outer channel. It is expected that sediments located on the sea floor within the channel that 
are directly associated with the proposed cable alignment route would be derived from both 
reef and terrestrial sources.  
 
103. Flora and fauna. Flora and fauna found in the marine sediments in close proximity 
to the proposed cable alignment has a low diversity and low population numbers. At depths 
where sunlight is present, the benthic substrate includes marine algae (green and blue 
green) and/or sea grass. Benthic coverage by these plants decreases as light penetration 
diminishes with water depth (e.g. 5-15 m) and will become absent in deeper water. Hard 
coral populations in general are light limiting and require a stable and solid substrate to 
attach and survive. In areas of constant sediment movements, especially were light is 
limited, hard corals are absent. This is demonstrated by the absence of hard corals in the 
deep channel areas and open lagoonal waters associated with the proposed cable 
alignment. 
  
104. Soft corals show a similar trend, however there are a number of filter feeding genera 
that inhabit soft sediments with good water flow. These animals (e.g. sea pens, anemones) 
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may be present in areas associated with the cable alignment.  Sponges and other 
invertebrates will also be expected in these areas. In addition there will be a wide variety of 
detritus feeding invertebrate organisms that will live on or beneath (e.g. burrows) the 
substrate. These include holothurians (e.g. sea cucumbers, sea urchins), marine worms, 
and shrimps.  Predator invertebrates (e.g. star fish, sea urchins, mantis shrimps) and finfish 
species will also be present. The physical presence of these species was not confirmed. 
 
105. In summary, the benthic profiles within the areas surveyed are all very similar 
possessing a hard and coral covered steep reef slope and a relatively homogenously 
horizontally flat seabed that was almost devoid of hard benthic structures. The seabed 
sediment characteristics are a result of tidal currents and water movements within the 
lagoon. Benthic profiles, as described by navigational charts, clearly indicate conditions 
similar to the descriptions reported during the field surveys for the inner and outer channel. 
Water depth and summary information for each transect is documented in Annex 4 Table 
4.1.  
 
C. Socio-Economic  Environment  

106. In 2010 Palau’s GDP rose above US$ 8000/year, and as such it has the highest 
standard of living in the region (except Guam).  Palau receives substantial assistance from 
the United States through the Compact of Free Association. The renewed Compact grant 
agreement, which is pending United States Congressional approval, is set to end in FY2024 
and real challenge for Palau is to achieve self-sufficiency when the renewed Compact 
grants expire.   Palau’s economy is highly reliant on tourism and services, with tourism 
accounting for more than 20% of gross domestic product (GDP) and services representing 
77%. In FY2013, GDP growth was estimated at 0.2% owing to a sharp decline in tourist 
arrivals and construction, demonstrating Palau’s vulnerability to external shocks. The 
International Monetary Fund has identified economic diversification and private sector 
development as the key elements required for Palau to increase growth and thus protect its 
economy from such shocks.10 11 
  

 Commercial Fisheries  6.

107. Deep Sea Oceanic. The EEZ waters of Palau support commercial purse seine and 
long line fisheries for various tuna species for many years. The commercial fishing fleet 
operates between the territorial waters and outer boundary of the nation’s EEZ (approx. 250 
Km).  
 
108. This fishery currently operates within the EEZ and could be utilising the waters 
directly above the cable alignment. The purse seine fishery involves the deployment of a 
circulate net that is moved around a school of pelagic fish, closed at the bottom and 
removed. There are no impacts on these fisheries from the deployment and operation of the 
telecommunication cable, however there are records of the gear snagging on cables and 
resulting in costly repairs and service disruption. 
 

                                                

10
  International Monetary Fund. 2014. Staff Visit to the Republic of Palau: Concluding Statement of IMF Mission, 
Article IV. Washington. 

11
 ADB. 2014. Concept Paper, North Pacific Regional Connectivity Investment Project. Manila. 
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109. Inshore. There are no large-scale commercial inshore fishing operations in Palau. 
Small scale commercial game fishing charters such as catch (tag in some cases) and 
release fishing catering for local and tourist alike and small scale reef fishing where 
customary ownership rights apply, are allowed. Much of the small-scale fishers capture fish 
principally for personal consumption and a source of family income.  
 
110. Small scale fishing is undertaken in the waters and associated reef systems adjacent 
to the cable alignment, however fishing directly in the cables area of influence is not likely 
since the cable will be position in the middle of the main shipping channel , away from reef 
system and fish habitats (especially for benthic associated species). 
   
111. Similarly, small scale demonstration/research, artisanal and semi commercial 
aquaculture of marine and brackish water species are undertaken in Palau. None of these 
activities are associated with the cable’s area of influence.  
 

 Coastal Industries 7.

112. Palau’s coastal industries are essentially tourism. These are resorts scattered along 
the coast of most of the larger islands and a few on the more remote islands. No tourism 
operations will be passed by or crossed over by the cable’s general alignment as shown in 
Map 2.  
 

 Conservation Areas 8.

113. While the proposed cable will pass within several hundred meters of coastal 
conservation areas or pass through them, it will always be in the centre of the existing 
shipping channel. 
 

 Transportation and Infrastructure 9.

114. Palau International Airport provides scheduled direct flights to Guam, Manila, Seoul 
Taipei and Tokyo-Narita. In addition, the Palauan states of Angaur and Peleliu have regular 
service to international destinations. Freight, military and cruise ships often call at Malakal 
Harbour, outside Koror Town. The country has 61 Km (38 miles) of highways, of which 36 
Km (22 mi) are paved. Taxis are available in Koror. Only Koror offers bus services. 
Transportation between islands relies mostly on private boats, as there is no ferry or 
domestic air service.  The country’s infrastructure is also deteriorating and as such there is 
a marked decline in tourism numbers. Fast reliable internet and telecommunications 
services should help in reversing this downward trend. 
 

 Relevant Tourism Industries 10.

115. Palau has a healthy tourism industry, focused entirely on the marine ecosystem and 
diving. In 2013 there were over 100,000 tourist visitors to Palau, however recent data 
suggest a steady decline in visitations, due in part to high costs and the lack of facilities to 
match the costs.  Further there is a certain mercenary attitude by the service providers, 
somewhat dampening the enthusiasm of tourists to return. 
 
116. The placement of the cable will be restricted to an alignment at least 500m from any 
dive sites. This has already been taken into account by identifying the shipping channel as 
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the cable route inside the barrier reef—thus avoiding any active dive sites. Further, the 
placement if such a small diameter cable, requiring a very short period of disruption, will not 
interfere with sport fishing. 
 

 Socioeconomic Profile 11.

117. Demography. Palau is a small northern Pacific country of 17,501 people with 9,217 
males and 8,824 females (Mini-Census, 2012).12 This population count reflects a decrease 
of about 12% from the 2005 census. Overseas migration in search of better economic 
opportunities, particularly in the US mainland and Guam, has contributed to this downward 
trend.  
 
The distribution of population varies considerably between rural and urban areas.  Koror, the 
capital, has 71% of the total country’s population with 11,665 of 17,501 in 201213 with some 
states having six and 10 residents only. The population density varied widely as well with 
Koror having the highest at 648 people per km2 and other states as low as two people 
(Sansorol State).  In 2006, the average household size is 3.94 (urban) and 3.63 (rural).14 
Urban and rural household sizes are almost similar at 3.94 and 3.63 people respectively.  
 

Table 1. State and National Demographic Information 

Feature 
Project Location  

Palau Koror 

Land area (km
2
) 444 18 

Population 17,501 11,665 

Male 9,217  

Female 8,284  

Population 

Density (km
2
) 

39 648 

Household size 3.86 people  

Urban 3.94  

Rural 3.63  

Growth rate
15

 -12.1% -8% 

No. of Households 5,082 3,161 

  Source: Mini Census 2012, Government of Palau. 
 

                                                

12 Republic of Palau. 2013. Statistical Yearbook. Palau. 
13 Ibid. 
14 The 2006 Household Income & Expenditure survey estimated the 2006 overall household size in Palau as 

being 3.86 compared with the 2005 Census figure of 3.86. Since the HIES report did not break this figure 
down any further, the 2005 Census data has been used as the source of household sizes across Palau. The 
Urban Household size should be used in conjunction with discussions about Koror and Kesebelau / Ked 
areas as both are highly urbanised communities. 

15 Percentage of change from 2000 to 2005 Census. 
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118. Meyuns Hamlet, the location for the cable landing and cable station sites, is one of 
the 12 hamlets in Koror State. It had a population of 1,153 in 2005 Census, representing 
9.1% of the total population in Koror. 
 
119. During consultations with key government, private sector and non-government 
organizations, respondents were asked regarding expected benefits and potential concerns, 
if any, of faster internet. All reported that internet is very slow and could be expensive and 
frustrating to use. All stakeholders agreed that having a faster, reliable and cheaper internet 
is a priority for government, private sector and non-government organizations such as 
women groups, and youth.  Concerns were raised regarding the negative effects of easier 
access to undesirable websites, particularly by young people. 
  
120. Economic Development.  Population and key economic activities in Palau, 
particularly tourism, are concentrated in the coastal areas (Table 2).   
   
121. Paid employment, in government and private sector, is the most common income 
source for Koror populations with a few engaged in informal trade such as selling prepared 
food packages and bulk food crops in the local markets and some engaging in fishing and 
agriculture.  The median household income for Palau in 2006 was USD 15,699 (2006 HIES).   
In 2005, labour force participation (16 years old and above) in Palau was at 69.1% with male 
participation rate at 76.9% and 72.4% for females. In 2012, the reported employed 
population was 14,241 with 3,694 or 26% comprised of foreign workers working for tourist 
industry mainly from the Philippines, Indonesia and China.   
 

Table 2.  State and National Economic Activities (2005) 
 

Feature 
Project Location  

Palau Koror State Meyuns Hamlet 

Average Annual Income USD 15,699   
Main Income Sector Accommodation, 

wholesale, retail 
trade, real 

estate, farming 
& fishing 

Accommodation, 
wholesale, retail 

trade  & real 
estate 

Accommodation, 
wholesale, retail 

trade    

Population (2005) 
                    (2012) 

19,907 
17,501 

2,712 1,153 

Number of Households   4,704 2,993  

Employed Population   9,777 6,270   

Labor Force 
Participation   

10,023   

Male (employed) 96.3%   
Female (employed) 95.1%   

 Source: Mini Census, 2012, Government of Palau 

122. Public Health - There are no potential public health issues associated with this 
project since nearly all work will take place in the high seas, and construction on land will 
involve a 5-8 person, local construction crew.  Therefore, no additional data on this topic 
were collected. 
 

 Recreational Resources and Development 12.
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123. Unfortunately Palau has focused its recreational resources in providing better tourist 
facilities, at the expense of local amenities such as modern pools, gymnasiums and outdoor 
sporting grounds.  The project will not impact or deter such development and may in fact 
stimulate improvement by providing better social media communication. No additional 
information was collected regarding this topic.  
 

 Cultural Values and Physical Cultural Resources 13.

124. Palau is founded on a strong matrilineal culture, where a women's role symbolizes 
the nurturing land and a provider of food.  Family inheritance is passed on by the women in 
the family. A person's position in the community is determined by his relationship to his 
mother's family. The women choose the chiefs and have the power to demote them. Women 
also have significant role when it comes to setting conditions relating to cultural practices, 
and to educate the community of those conditions and practices. In 2002, the Palau 
Women’s Organization began discussions on ways to preserve Palauan culture and 
traditions. This effort led to the establishment of the Ngarachamayong Cultural Centre on 
2006, where various women’s groups, in collaboration with the Ministry of Community and 
Cultural Affairs, conduct educational programs aimed at preserving and conserving the 
culture and traditions of the country. 
125. Physical cultural resources are defined in the Historical and Cultural Preservation Act 
1995 (see details in para. 30-33), and include historical sites and historical and cultural 
properties located in Palau that requires protection from damage. 
 
126. During the Team’s site visit, there were no identified historical sites and cultural 
properties within the cable landing site and the site for the cable landing station. This was 
also similar to the proposed underwater cable alignment where alignment selection included 
ensuring that there were no physical cultural properties that will be affected by the cable 
alignment. 
127. Meetings were held with government officials to establish if any archaeological or 
historically important sites could be impacted by the project. None of the proposed activities 
associated with this project will impact any of the national archaeological or historical 
sites/treasures located far from the cable route and landing site. 
 

 Human Settlement in the Shore-Based Project Sites 14.

128. The proposed sites for the cable landing and cable station are unoccupied 
government land.  There are also no residential structures on the proposed sites (Meyuns 
hamlet in Koror State); instead it is a location for government offices - Office of the Palau 
President - and the compound for PNCC the government-owned telecommunications 
company. Both sites have cable-ready manhole for the fibre optic cable to be connected to 
once it reaches land. 

 
VIII. ANTICIPATED IMPACTS AND MITIGATIVE MEASURES  

A. Preconstruction Period 

129. Preventing negative impacts resulting from the completion of this project is all about 
early planning and provision of specifications that avoid future problems.  During this IEE 14 
pre-construction period mitigative measures were identified, most related to including 
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contract specifications in the bid documents that define the boundaries the survey and cable 
placement contractor will be required to work in. These 14 actions are summarized in the 
ESMP (Annex 1) and discussed in greater detail in the following section. 
 
130. The preconstruction actions require that environmental clauses which define the 
environmental limits of operations for both the oceanographic survey vessel(s) and the cable 
placement vessel(s) be added to the contract documents The key boundaries will be a) 2 
Km distance from ocean seamounts, 1 Km distance from hydrothermal vents (at present 
none have been recorded in the project corridor) and a the minimum distance of 100 m from 
any coral formations defined on maps, provided the cable placement contractor ( see Tasks 
No 1.8 and 2.7 of the ESMP). 
 
131. Also, the width and depth of the trench should be kept to a minimum and, with the 
use of a submarine trenching machine16 can easily be achieved; including covering in of the 
trench as soon as the cable is placed on the seafloor.  In order to avoid fishing gear 
snagging on the cable, burial in the nearshore waters and offshore fishing grounds (should 
the cable need to be place on the sea floor in these areas) burial will be essential.  The 
approach to this method will be finalised with the contractor during the preconstruction 
period. 
 
132. The second level of boundaries is related to timing and duration of the work.  Both 
the survey and the cable placement contractor will have to be aware of the timing of the 
migration of species at risk, namely the whales and careful planning of operations to avoid 
or minimize interference with cetacean migrations, generally taking place between 
November and March will need to be observed. Briefing of the contractors by specialists at 
the start of the cable survey and cable placement operations will therefore be essential. 

 
 Physical Environment 1.

1.1 Air Quality 

133. Air pollutants released from all vessels involved in cable contract can be significant 
given that they burn low grade bunker and high sulphur diesel fuel, and measures to reduce 
emissions will be implemented. The contract specifications for the oceanographic survey 
and cable placement vessels will include requirements for the provision of emission 
certification providing results concerning testing for PM, SO2 and NOx emissions from the 
diesel engines. A smoke density test result will also be required.   The guidelines to follow 
will be those of Palau and secondly the USEPA’s standards for diesel engine emissions as 
found in http://www.epa.gov/otaq/marine.htm   CFR-40 set of codes. A smoke density test 
will also be performed by the technical monitors, using the Canadian Department of 
Transport Smoke Chart set out in the schedule of the regulations 
(https://www.dieselnet.com/standards/ca/marine.php).   
 

1.2 Substrate 

                                                

16
 No coral reefs are crossed, therefore HDD methods were not considered, given the very high cost and other 
effects, such as the need to use drilling lubricants. 

http://www.epa.gov/otaq/marine.htm
https://www.dieselnet.com/standards/ca/marine.php
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134. The use of foreign (allochthonous) materials when backfilling cable trenches could 
lead to unknown local area contamination. To avoid that cable-laying contractor’s  
specification should indicate that:  
 

 all backfill will have to be only original material; and , 

 only inert/stable materials will be used in cable laying and anchoring. 
 

1.3 Unexploded ordnance 

135. During all preparation stages of cable deployment, due diligence and careful surveys 
will need to be undertaken to eliminate the risk of the presence of unexploded WWII 
munitions in the substrate, where trenching will take place. Particular emphasis and care 
need to be exercised in areas associated with the deep waters of the main shipping 
channel. The Palauan government is also working to locate and remove all unexploded 
ammunition in its coastal zone and EEZ. Details of areas ‘cleaned” in relation to the cable 
alignment need to be discussed before cable deployment commences.  
 

1.4 Hydrothermal Vents 

136.  Although none are presently known to exist in the general alignment of the cable 
between Guam and Palau, the oceanographic survey may turn up such a site. Physical 
damage to vents by the cable laying process is possible, as is damage to the cable from the 
300oC+ temperatures of the venting water. Therefore In contract document there will be a 
specification requiring the oceanographic survey team to identify a cable route that 
maintains a minimum clearance of 1 Km from active hydrothermal vents, and specify this 
route in the design specification. 
 

1.7 Sea Mounts 

137. Placing a cable across a seamount, which is an important fishing ground and fish 
gathering area, can lead to habitat damage and conflict with fisher people. To avoid this, 
contract documentation will include the requirement for the survey team to identify a cable 
route that maintains a minimum clearance of 2 Km from the base of seamounts, and specify 
this route in the design specification. 
 

 Ecological Environment 2.

2.1 Conservation Areas 

138. These areas managed by local communities for sustainable marine resource use 
and consumption need to be protected from any encroachment by the cable laying activity. 

To that end, Palau will define   a cable route that provides ≥ 100 m distance from CA 

boundaries, and requires all survey and cable laying vessels to maintain this distance at all 
times (limited by the proximity of CAs to the shipping channel), in contract specifications and 
via GPS and ground-survey markers. 
 

2.2 Coastal and Deep Ocean Habitat 

139. Vessel operations in the deep ocean and especially in the waters inside the barrier 
reef, could result in accidental spills and leaks of hazardous materials or in coastal area 
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vessel grounding, leading to habitat destruction. To minimize this risk Palau will require 
contractors to 1) provide specifications of the fuel and lubricant management equipment and 
storage on vessels used during the survey and cable laying operations , and certify that the 
installations in in compliance with national regulations and-or MARPOL specifications for 
fuel management.  2) Maintain a contingency plan to address spills and groundings due to 
storm events. 
 

2.3 Coral Communities 

140. The cable laying operations will avoid infringing on any live coral reefs or areas 
where coral is recovering from past degradation.  To that end the oceanographic survey 
team will  receive instructions  to align the cable  around living reefs  (based on the 2014 
surveys to date  no such interaction is anticipated, so long the cable is placed in the 
shipping channel). This instruction will be provided in the contract document. 
 

2.4 Seagrass 

141. If not placed with care and in the shipping channel the cable could impact local 
seagrass meadows; albeit minimally, given that the cable is 3-7.5 cm in diameter. To avoid 
this, the  cable`s placement will be confined to a narrow path (less than 0.4m (15”) wide and  
0.75m  (29.5”) deep, and these specifications will be included in contract documents, and 
avoiding seagrass meadows wherever possible. Seagrass meadow locations were 
identified, but none found to be in the preferred cable-placement corridor. 
 

2.5 Species At Risk 

142. Whales are known to migrate through the waters the cable alignment survey and 
cable laying activities will take place in. The work could have two impacts:   1) acoustic 
effect of ocean sonar survey on marine mammals, and 2) entanglement in cable by deep 
diving cetaceans such as the sperm whale. To reduce the risk of this occurring vessel and 
survey operators will be instructed, in contract documents to: 
 

 Use  best practices for operating vessels in proximity to marine mammals (Annex 

4) to be incorporated in contract specification; 

 undertake seafloor survey outside whale presence/migration season, namely 

between May and October;   

 post a watch for whales and suspend activities when whales are within 1 Km of 

vessel; 

 use multi-beam and/or side-scan sonar only – No Air Guns; and. 

 identify a route to avoid suspended segments of cable by routing along terrain that 

does not have sharp changes in relief, and specify this route in the cable-laying 

specification. 

 Socio-Economic Environment 3.

143. These measures will be implemented once the Project Coordinator, working with a 
contract specialist, a marine ecologist, and using the ESMP as a guide, prepares specific 
clauses that will become a part of the legal contract between Palau and the contractor. 
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3.1 Coastal Resource Users 

144. Damage to local fishing grounds through a poorly thought out cable alignment can 
lead to damage to or the loss of subsistence and artisanal fisheries. To prevent this contract 
specifications will be prepared laying out the alignment limits and trenching methods as well 
as requirement for immediate burial of the cable; in this locations where trenching is to be 
used. 
 

3.2 ESMP Implementation Monitor 

145. Neither the coordinator nor the PMU have technical capacity in ESMP 
implementation. This gap will be filled with the hiring of the environmental monitor/technical 
with experience in ESMP implementation. That person will begin work during the 
preconstruction period and carry on to the end of the construction period. 
 

3.3 Community Information 

146. The communities where the project will take place have not been well enough 
informed about project details leading to misconceptions and unfounded rumours regarding 
the impacts. To eliminate this issue and to inform the public, MoF is conducting and number 
of information sessions during the preconstruction period. 
 

3.4 Community Grievances 

147. Grievances and complaints concerning a project can surface at any time, even 
before construction begins. The Coordinator and the PMU will therefore establish the 
Grievance Redress Committee as defined in this IEE, early into the pre-construction period. 
 
B. Construction Period 

148. The sixteen mitigative and monitoring tasks defined for the construction period reflect 
(listed in the ESMP) the time during the work when nearly all potential negative impacts 
could occur, nearly all being environmental as opposed to social. The details are described 
in the ESMP section of this IEE (Chapter IX) and are highlighted here.  
 

 Physical Environment 1.

149. Cable Alignment Associated with Conservation Areas. The proposed alignment 
and location of the fibre optic cable will likely enter the inshore marine and coastal waters of 
Palau, passing through five States. These include, starting from the coastal entry point, 
Ngarmelengui, Ngatpang, Aimeliik, Airai and Koror (Map 3). The cable will be positioned 
directly on the benthic substrate in the middle of the shipping channel which is comprised of 
mostly coral rubble and sand and buried in the natural deep western and inner channel 
(Toachel Lengui), then through the natural channel in the outer barrier reef and past the 
inshore patch reef systems (main commercial shipping channel in Figure 2). It will then enter 
the shallow sub tidal lagoon areas and intertidal sand/mud flats adjacent to the landing 
location on the shoreline directly north of PNCC buildings on Ngerabesang Island (Map 3). 
 
150. The preferred alignment will therefore pass, in the middle of the shipping channel, 
directly through the large Ngaremeduu Conservation Area shared between the two states of 
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Ngarmelengui and Ngatpang which include passing directly through the Bkulabeluu 
Conservation Area located within the main western reef channel (Toachel Lengui). It will 
then pass adjacent (400m) to the Bkulengriil and the Ngatpang Conservation Areas where 
small fish, clam and mangrove crab are cultivated, then into the inshore coastal waters in 
the main commercial shipping channel.  
 

Figure 1. Summary of the marine habitats of the outer and inner channel associated 

with the proposed cable deployment 

 
151. As the cable enters the coastal waters of Aimeliik state (Map 2) in the shipping 
channel, it will pass near the Ngerchebal Island Wildlife Conservation Area, not impacting it 
in any way.  At this location the cable will exit the shipping channel and will head directly 
towards Ngerabesang Island, past the Rock Island Southern Lagoon Management Area 
(RISLMA), through sub tidal and intertidal flats to the landing site at the PNCC operations 
facility (see Annex 4: Tables 4.8 and 4.9 for details on the  CAs).  
  
152. The installation of a > 1540 Km long submarine fibre optic cable together with its 
supporting land-side infrastructure (consisting of a 30m2 room) in Koror extends over a long 
distance, but has a very narrow ( 1-3m) footprint, and therefore the impact is quite benign. In 
summary, the environmental assessment team has found no impacts that cannot be 
eliminated or reduced to low or negligible levels, once appropriate mitigative measures are 
applied. All impacts identified are considered direct or indirect and there were no cumulative 
impacts identified for this development. 
 

1.1 Air Quality and Greenhouse gases 

153. The contractor will be required to provide written evidence that vessels have up-to-
date emission controls and that emissions have been tested and meet manufacturers’ 
specifications. This action will be followed up by the Project Coordinator and the PMU. 
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1.2 Substrate 

154. The use of only autochthonous materials for any backfilling will be a defined in 
specification for the contractor to adhere to and will be enforced by the Project Coordinator 
and the PMU. 
 

1.3 Hydrothermal Vents  

155. If hydrothermal vents exist anywhere along the alignment with will be detected during 
the oceanographic survey. Any such features will be mapped by the survey vessel and 
avoidance as specified in the ESMP will be adhered to. 
 

1.4 Sea mounts 

156. The ocean corridor in which the cable is to be placed has not been mapped and 
therefore seamounts have not been identified.  Discussions with officials in Palau suggest 
that there are no seamounts within Palau’s 250 Km EEZ, This however will be confirmed 
during the survey and if seamounts are detected, boundaries as defined in the ESMP will be 
adhered to. 
 

 Ecological Environment 2.

2.1 Marine Coastal Conservation Areas 

157. The specific cable routes have not been defined as the oceanographic survey has 
yet to take place. However protection of CAs will be achieved since all vessel operations 
and cable placement will adhere to the minimum 100 m safe-distance from active CA sites—
as shown on Map 2. 
 

2.2 Coastal and Deep Ocean Habitat 

158. The contractor will be required to 1)  to contract specifications and national laws, 
storing all fuel, lubricants and transmission fluids in double walled tanks on vessels and if in 
drums, store below deck; and 2)  maintain a contingency plan to address spills and storm 
events. 
 
159. The trenching operations inside the barrier reef (i.e. once in the shipping channel) to 
bury the cable, needs to be done quickly and with the least amount of degradation of the 
benthic substrate as cable placement operations approaches the shore.  The general 
instruction to the contractor will be to stay in the middle of the shipping channel, making sure 
that consultation with the national marine navigation agency responsible for channel 
maintenance. Given that the cable from the landing site out to deep water will need to be 
precisely placed, it will either require placement during low tide with the trencher towed out 
to deep water by the cable laying vessel (see Figure 1), or during high tide, with the cable 
floated out and guided to the bottom by divers.  Either way the cable placement can be 
controlled with very precise limits. 
 
160. In the deep ocean the cable placement will need to avoid rapid changes in 
elevations, i.e. undersea mountains or canyons, hydrothermal vent areas as well as 
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seamounts which are fish congregating and fishing areas.  These will be identified by the 
project proponent as well as during the oceanographic survey. 
 

2.3 Coral Communities 

161. The marine survey identified coral communities within several hundred meters of 
approximate the cable alignment, but with placement in the shipping channel all damage 
was avoided and no degradation of a reef is anticipated.  Once the oceanographic survey is 
completed, especially the route inside the barrier reef, the contractor will be given a specific 
map with an exact alignment that will indicate no-go areas, including and coral areas. 
 

2.4 Seagrass 

162. As with corals, the proposed nearshore alignment for the cable will avoid all 
seagrass beds, however if during the detailed surveys sites are identified  the protocol as 
defined in the ESMP item 2.2.5 and 1.7. 
 

2.5 Cetaceans (Whales) 

163. Contractors installing the cables will need to control cable tension so that the placed 
cable conforms to contours of seabed as per cable laying specification and-or provide 
anchors if needed. IN this way the cable will be as unobtrusive as possible and eliminate the 
risk of cable-whale interaction. 
 

 Socio-Economic Environment 3.

3.1 Coastal Resource Users (subsistence and artisanal fisheries) 

164. Any damage to coastal, artisanal fisheries will be avoided by contractors adhering to 
the specifications and confining the cable alignment to a narrow corridor and consulting with 
Fisheries Department to   assign the best dates for cable placement inside the barrier reef 
and to define any other avoidance measures.  The Project Coordinator and contractor will 
discuss placement of temporary markers along the corridor where water depth is < 10m. 

3.2 Coastal Resource Users 

165. Game fishers- Once a new cable is placed the international agreement requires the 
owner to notify the International Cable Protection Committee, who then place the new cable 
on a map. In addition all navigation maps used by vessels need to be updated to indicate 
the location of the new cable. This information will be passed on the licensed fisheries 
vessels operating inside the 200 nautical mile (370 Km) exclusive fishing zone of Palau. 
 

3.3 Coastal shipping 

166. Commercial shipping and ports-the placement of the cables will mean potential short 
term danger to ship traffic in the seas. Therefore, the contract will be required to:  
i) ensure a shipping notice is issued warning of cable-laying, dates, and safe clearance for 
other activities; ii) to request port authorities to advise local shipping of laying activities and 
avoidance measures; and iii) ensure that marine navigation lights and other national 
maritime measures are closely followed by the project vessels at all times. 
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3.4 Land Use and Access 

167. Given that there are no landside acquisitions or access issues, the only impact 
possible could arise if contractors stray from the proposed alignment and encroach into 
communal resource harvesting areas. The cable route boundaries have been defined in the 
IEE and this ESMP and as such the contractor will be required to adhere these conditions, 
and be able to deviate only after consultation with the Project Coordinator. 
 
 

3. 5 Environmental Completion Reporting 

168. It is essential that as the construction period comes to a close the Project 
Coordinator, instruct the contractor to prepare the environmental completion report as 
defined in this ESMP and the contract specifications. That summary report will define the 
mitigation & monitoring actions completed & what needs to be continued during the 
operating period. 
 

3.6 Contractor Awareness Raising 

169. It is likely that the contractor will not be aware of the environmental effects 
associated with vessel movement in the ocean or the urgency to avoid corals and plan the 
work to interfere minimally with other sensitive marine life such as whales.  To address this 
gap the Project Coordinator and the senior safeguards technician hired by the government 
will deliver a ½ day workshop on ESMP compliance and linkages between the cable project 
and marine systems effects. 
 
C. Operating Period 

170. Environmental mitigative and monitoring measures during this period (See ESMP 
Tasks 3.1-3.5) are minimal and focus on  making sure that the mitigative and monitoring 
action defined for the construction period are in fact implemented. 
 

 Physical and Ecological Environment 1.

1.1 Environmental Measures Completion Report 

171. The Implementing Agency will ensure that a construction period completion report is 
filed with MICROPAL and the national government. 
 

1.2 Oceanic Habitat – Hydrothermal Vents 

172. The environmental completion report prepared by the contractor will provide the 
details on the placement of the cable and proximity to sensitive areas such as hydrothermal 
vents and seamounts—if these features are identified a periodic check if there are any 
changes in the location of vents should be undertaken, particularly after any significant 
seismic events. 
 

1.3 Perceived Pollution when Cable Installed 
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173. Once the cable is in place it will be an inert, small diameter, glass, metal and plastic 
conduit (3-7.5cm in diameter), buried about 0.75m (2.5ft) below the seafloor. In the deep 
ocean it will be a smaller diameter cable likely resting in the seafloor, which over time will 
become submerged in the deep sea sediment. If required the cable may also be anchored 
to the seafloor with special anchoring devices. It will be a passive structure, similar to a rock 
formation and are often quickly colonized by deep sea invertebrates (Photo 2). 
 
Photo 2. Deep sea cable, shortly after placement on seafloor and start of natural burial by mobile 

bottom sediment (left panel) and growth of anemones and sea-pens  

(> 140m depth) on the hard substrate of the cable –taken by a Remote Operated Vehicle.  

Source: ICPC/UNDP 2009. Submarine Cables and the Oceans: Connecting the World  

 Socio-Economic Environment 2.

2.1 Impact assoc. with improved Internet    

174. Comments expressed by some Palau citizens at the consultation session Better 
internet access indicate a concern that faster, easier and cheaper internet access will 
increase use of socially less desirable sites, such as pornographic sites.  They also 
expressed concern the human trafficking will be made easier. The project implementing 
agency, the Palau Cable Corporation, will inform each subscriber to the cable system of the 
dangers and the methods available to block sites, but leaving specific decisions to the 
individual subscribers. 
 

2.2 Fishing 

175.  Project-generated negative impacts to the communities along the marine protected 
areas. Due to the small size of the fibre optic cable (3-7 cm in diameter) and the non-
polluting materials of the fibre optic cable e.g. glass, steel and plastic, and the fact it will be 
buried and does not emit any noise or vibration the project does not pose any threat to the 
livelihoods (food supply) of the communities near the cable alignment sites.  The route 
suggested by the executing agency brings the cable across an exposed tidal mud flat, with 
no coral or seagrass, ideal for the placement/burial of the cable. 
 
176. In addition, ownership and/or decisions regarding access to the seabed where the 
cable will pass are vested by law with the state governments (governor and state 
legislature). Consultations with the two state governors through which the cable will likely be 
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laid, confirmed overall support for the project and raised no objection to the cable crossing 
throughall Conservation Areas. 17  
 
177. Poverty. The government recognizes that greatly improving internet connectivity will 
contribute to improving economic opportunities, particularly job creation and access to basic 
social services such as distance education and remote medical diagnosis, for both the urban 
and remote rural states of Palau.  The project will contribute to Palau’s country partnership 
strategy (2009–2013) by proactively facilitating infrastructure planning and development. 
 
178. Palauans enjoy a relatively high standard of health, education and other public 
service, provided mostly free or heavily subsidized by the Government. Palauans have 
constitutionally guaranteed access to 12 years of public education and free or subsidized 
healthcare.18  However, secondary level graduations have been declining in recent years. Of 
the 94% of school age children who attended school in 2005, 97% finished elementary 
school and only 78% completed high school.19 Only 30% of students went on to get a 
university level education.20  The majority of students go to the US on a scholarship and only 
a small proportion of graduates reportedly return to Palau. 
  
179. Based on the analysis of the 2006 Palau Household Income and Expenditure Survey 
(HIES), a high level of unemployment is recorded for those young people who stay in Palau. 
This is because the economy employs a large number of guest workers at all levels of skill 
and experience, who are prepared to work at significantly lower wages than Palauans. 
 
180. In terms of income, tourism is the largest driver, accounting for almost half of the 
country’s GDP. Tourist arrivals already exceed 80,000 per year since 2007, or four times the 
national population and are projected to grow by an average of 4.4% per annum over the 
next 10 years. In 2012, tourist arrivals reached a high of 124,286, and then dipped to 
114,287 in 2013.  Among other factors, poor internet connection was identified as a possible 
cause for this decline. From surveys conducted by the Visitors Bureau, improvement in the 
slow internet service was one of the main recommendations made by tourists/visitors, and 
viewed as a stimulus to bring tourism numbers up again. 
 
181. Gender. The ADB 2009 Palau Gender Assessment Report, identified the following 
seven national issues: (i) less tertiary education and qualifications for women than men, 
therefore gender gaps and fewer opportunities; (ii) increasing risky sexual behaviour among 
the youth (iii) low representation of women in political decision making (iv) violence against 
women and girls (vi) limited access to infrastructure e.g. water and sanitation services, 
communication and (vii) low government’s capacity on gender analysis.  The project could, 
contribute  to addressing issue (i), by  requiring that women be trained to provide fibre optics 
system management and maintenance services. 
 
182. While women in Palau have decision-making powers rooted in their matrilineal 
heritage and play a key role in household and clan decision-making, they are severely 

                                                

17 The cable will actually pass through the conservation area boundaries along the bottom of the shipping 
channel, far from any actual conservation activity 

18
 ADB. 2009. Palau Gender Assessment, Country Partnership Strategy (2009-2013). Manila. 

19
 U.S. Bureau of Democracy, Human Rights, and Labor. 2007. Country Reports on Human Rights Practices. 

USA. 
20

 ADB. 2007. Palau Economic Report. Manila  
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under-represented in the political arena. Only 3 of 16 state governors are women, and there 
are no female Members of Congress, with men outnumbering women 3:1.21  
  
183. Women’s participation in the labour force is concentrated in the technical and 
administrative sectors. Although women have the right to work, and pay equity legislation is 
in place, less than 50% are engaged in the formal labour force.  
184. During consultations, women reported that the mobile (cell) phones helped them with 
multi-tasking at home and at work. It also improved women’s’ access (young and elderly) to 
family members within Palau and overseas. Moreover, it has also helped improve time 
management between home and work (rural women) and home and the taro patch (rural 
areas).  Access to faster and cheaper internet is expected to further improve women’s 
opportunities to communicate with family members particularly those overseas and increase 
economic opportunities such as distance learning and e-marketing from home. 
  
185. The key gender issues and benefits of  the project will  be (i) improved (faster) 
access to social services such as health and education; (ii) employment opportunities for 
women in both project management and maintenance including creation of spin-off 
employment or business opportunities from fibre optic cable; (iii) capacity within Ministry of 
Public Infrastructure, Industries and Commerce (MPIIC) and/or the future fibre optics service 
provider, to mainstream gender in communications; and (v) internet security and safety 
among girls and women, including pornography and human trafficking. 
 
186. Land acquisition and resettlement. The project site will be located on government 
land (Parcel No. 010 A 01) thus will not require land acquisition. The project site is in a 
vacant lot with existing cable-ready manholes into which the fibre optic cable will be fed 
once it reaches land. The sites are free from residential and business structures. No crops, 
food plantations or productive trees will be affected and there will be no physical 
displacement of people. Finally since the proposed cable corridor, once inside the barrier 
reef is in the main ship[ping channel and the landing is across a tidal mudflat, and the 
coastal area at that landing point has no tree cover, livelihoods will not be affected. 
 
D. Cumulative Impacts and Mitigation Measures 

 Environmental 1.

187. Given that the cable installation involves the placement of a 3-7.5 cm diameter solid 
cable (containing no liquids, and not needing transmission of electrical power22) in a narrow 
trench on the seabed and is carefully placed (via divers and/or a cable floated into place—if 
needed) in Palau’s coastal waters, over a relatively short period of time, no cumulative 
effects are foreseen.  There are no other known activities occurring at the same time that 
the cable is to be placed on the seafloor.  There may be other construction activities on land, 
but since the Palau landing will only require the construction of a room to house the cable 
unit, no cumulative effect will be triggered. 

 

                                                

21
 ADB 2007. ibid.  

22
 If Palau decides to recover an existing cable, placed some years ago, it is likely that this cable will have a 
copper transmitter and will require constant power to the repeaters. 
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 Socioeconomic 2.

188. There are no expected irreversible and irretrievable cumulative social impacts 
resulting from the fibre optic cable project.  Due to its small footprint, and even though it will 
cross the degraded sections of existing marine protected areas i.e. the shipping channel, it 
is not expected to cause permanent loss of communal fishing grounds and local people’s 
livelihoods. 
 
189. Other impacts. Given the very small disturbance to the environment from the cable 
installation and landside building (30-50 m2-or 325-540 ft2) construction, there will be no 
irreversible or irretrievable impacts due to the project. Implementation of the mitigation 
measures defined in the ESMP will ensure that no irreversible or irretrievable impacts occur. 
 
E. Environmental and Social Enhancements/Benefits 

190. The fibre optic cable project will not only improve people’s access to income and 
social services but may also enhance social networks particularly family relationships 
between Palauans living in Palau and those who live abroad.  Faster internet is also 
expected to facilitate regular and affordable connections among local and overseas-based 
groups, particularly women’s organizations who rely on internet to be in-touch.   A fibre optic 
system was installed on Pohnpei, FSM in 2010, and improvements in health care and 
educational services have been reported. 

 
IX. GRIEVANCE REDRESS MECHANISM 

191. Although at this stage, there are no identified environmental and involuntary 
resettlement impacts associated with the proposed project, a grievance redress mechanism 
(GRM) is presented, to be used if at the later stage there will be a need for one. 
   
192. The GRM is scaled to the risks and adverse impacts of the project. It promptly 
addresses the concerns and complaints of potentially affected people using an 
understandable and transparent process that is gender responsive, culturally appropriate, 
and readily accessible to all segments of the affected people at no costs and without 
retribution. The mechanism does not impede access to Palau’s judicial or administrative 
procedures.  
 
193. The Project Coordinator, through the National Project Committee or management 
unit (PMU) will appropriately inform the affected people about this GRM before 
commencement of any civil works, via the consultation session planned for the discussion of 
costs and feasibility. 
 
194. A grievance redress committee (GRC) will be established to (i) record, categorize 
and prioritize the grievances; (ii) settle the grievances in consultation with complainant(s) 
and other stakeholders; (iii) inform the aggrieved parties about the solutions; and (vi) 
forward the unresolved cases to higher authorities. 
 
195. The four-member GRC will be comprised of a representative from the executing 
agency, a member from the implementing agency, a member of the Palau Women’s 
Association representing the traditional women’s group, and  a representative  from the 



40 

 

 

Palau Cable Corporation. The chairperson of the grievance committee has yet to be named, 
but it will likely be the executing agency, viz., the Ministry of Finance. 
 
A. Proposed Grievance Redress Mechanism  

196. The following seven-step mechanism (Table 3) is proposed for grievance redress of 
social and environmental matters. It is an approach involving not only the government and 
private sector but also the traditional leadership, due to its influence in Palau (women’s 
traditional group). This approach was urged during initial discussions with stakeholders. The 
process, founded on these recommendations, and number of days were recommended by 
consultants. 
 
197. During implementation the PMU will have a designated staff member responsible for 
interacting with the GRM. The PMU’s leader will be the grievance focal point, and receive 
and address project related concerns via the designated staff member.  Concerns will be 
resolved first by the overall Project Coordinator, the PMU, and the responsible government 
authorities. Affected Persons will be made fully aware of their rights regarding land 
ownership (Ministry of Public Infrastructure, Industries and Commerce in Palau) and 
environmental degradation (Environmental Quality Protection Bureau and Marine Resources 
Division). During the construction period the contractor will be a key participant in the 
grievance redress process. 
 
198.  Any complaint will be recorded and investigated by the PMU’s staff working with the 
project manager and the contractor (as appropriate). A complaints register will be 
maintained, and will show the details and nature of the complaint, the complainant’s name, 
the date and actions taken as a result of the investigation. It will also cross-reference any 
non-compliance report and/or corrective action report or other relevant documentation filed 
under that complaint. 
  
199. When construction starts, a sign will be erected at all sites providing the public with 
updated project information and summarizing the grievance redress mechanism process 
including contact person details at the PMU. All corrective actions and complaints responses 
carried out on site will be reported back to the PMU lead. The PMU will include the 
complaints register and corrective actions/responses in its progress reports to the ADB. 
 
200. Throughout this process, Palau’s Ministry of Justice, and its Environment Protection 
Authority will always be available to hear public complaints and provide advice if the 
complainant feels that PMU responses are not satisfactory.  
 
201. On receipt of a complaint in any form (in person, telephone, written) the PMU 
complaints officer will log the details in a complaints register.  PMU will forward complaint to 
the Project Coordinator and executing agency head within 48 hours. The Project 
Coordinator will respond to the PMU within 1 week with advice on corrective actions to be 
taken. PMU will review and find solution to the problem in consultation with 
village/island/state or traditional chief and relevant local agencies.  
 
202. Then PMU will report back to the village/island/state /traditional chief and affected 
persons within another 7 days. If the complainant is dissatisfied with the outcome, or has not 
received advice in the allotted time period, he or she can take grievance to the national/state 
level. Village/State/National Committee will refer matter to the relevant national agencies 
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(Ministry of Justice and Environment Protection Authority). The national/state authority will 
review the case and report back to the PMU who will discuss answers with the 
Village/State/National Committee or traditional chief and the complainant about outcome. If 
unresolved, or if at any time the complainant is not satisfied, he or she can take the matter 
through the courts. Both successfully addressed complaints and unresolved issues will be 
reported to the ADB by the PMU.  
 

Table 3.  Grievance Redress Process 

Step Process Duration 

1 Affected Person  or elected or traditional chief from village  takes grievance 
to Project Coordinator/PMU 
or Contractor 

Any time 

2 Project Management Unit/Project Coordinator reviews issue, and in 
consultation with village/island/state or traditional chief, relevant agencies 
and contractor (if appropriate), then records a solution to the problem. 

2 weeks 

3 PMU reports back to village/traditional chief/AP and gets clearance from 
complainant. 

1 week 

If unresolved 

4 AP/village or traditional chief take grievance to State/National Project 
Committee for resolution 

Decision within 2 
weeks  

5 State/National Project Committee refers matter to relevant national agency 
(Ministry of Justice and Environment Protection Authority) 

2 weeks 

6 National agency refers to an internal committee 4 weeks 

7 National agency through reports back to State/AP/village or traditional chief 1 week 

If unresolved or if at any stage and AP is not satisfied with progress 

AP/village or traditional chief can take the matter to appropriate state or national 
court. 

As per judicial 
system 

Source:  Consultant experience, previous process development & meetings with key stakeholders, June 2014. 
 

X. INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION 

A. Consultations  

203. A public consultation session was held on July 25th, between 09:40 and 1330, at the 
State conference centre in Koror.  Some 34 people attended the meeting, including key 
national and some state government officials, NGOs, as well as fishing and tourism 
operators. The national visitors association was also there (see minutes and attendance 
sheet provided in Annex 2). 
 
204. Face-to-face interviews were held with two State Governors, who indicated that the 
CAs are managed by the respective states in conjunction with the communities based on 
national and state laws and regulations.  
 
205. The states are the responsible authority for managing the Marine Protected Areas. 
Similar to other consulted stakeholders, the Governors keenly support the project partly due 
to its positive impact on their communities who would benefit from faster internet. The 
government/consultant presentations took one hour, followed by a question and answer 
period, separated by a short coffee/tea break.  
206. In addition to this formal session, the social sector specialist conducted at least three 
other focus groups, discussing the issues around the location of the facility, the landing site 
and the fact that none was private. The feedback from these meetings was a resounding 
yes, with completion of the work and provision of the service as soon as possible. 
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B. Workshops and Information Disclosure 

207. Opening remarks were delivered by the Minister of Transportation and Infrastructure 
followed by Mr. Rhinehart Silas the designated national lead for the project and a member of 
the MICROPAL steering committee, provided administrative details on how the project will 
be implemented and the timetable.  Thirdly Mr. G. Teleki, the consultant’s team leader 
provide a detailed presentation on the  project background, cable technology and installation 
options as well as environmental  and social safeguard findings recorded during two field 
visits to Palau.  
 
208. Finally, he presented the details of the preferred alignment, focusing on the corridor 
taken by the cable as it passed from the deep sea into the nearshore waters of Palau (see 
Annex 2). The presenter pointed out that the proposed landing site is on a government land 
with an existing beach manhole to receive the cable.  Except for government offices and 
other buildings there are no nearby residential structures and food processing or retail 
operations affected. 
 
C. Summary of Comments by Participants 

209. The comments by the participants focused on three areas: 
 

 Misconceptions about the size and makeup of the cable, namely large 

diameter and containing hazardous materials and associated environmental 

impacts; 

 Cost of the service to subscribers over and above the existing; and 

 The next step of provision of connections to households 

210. Misconceptions about the size and makeup of the cable, namely large diameter and 
containing hazardous materials and associated environmental impacts- A lively discussion 
concern the diameter, components and option burial methods was conducted among the 
participants, the proponent, the consultant as well as the Minister or Transport and 
Infrastructure. Actual samples of the cable were passed around the room and details of into 
makeup and the fact that it did not contain any liquid or in fact any power supply was 
clarified. 
 
211. The consultant described optional burial methods, namely towed trencher and hydro-
trencher, seafloor placement using anchors, and nearshore floatation and diver directed 
placement. 
 
212. Questions were asked about an environmental assessment, to which assurances 
were given, that an assessment was being prepared (the consultation being a part of that 
work). 
 
213. Concerns were raised during the first meeting with officials in March 2014, and 
related to possible damage to the marine life particularly fish caught in nearby fishing 
grounds as well the permitting process for getting permission to cross the MPAs. These 
questions were discussed during the public consultations and assurances given (and actual 
cable sections provided) that even if the cable were broken, there would be no 
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environmental threat since it is made up of inert metal and plastic. Actual cable sections 
were shown to the participants.  
 
214. To ensure similar community concerns are addressed in a timely manner and correct 
information is provided, the establishment of a GRM as well as inclusion of the State 
Governments representative to the Palau national working group to further provide 
awareness regarding the cable and service was identified. Participants were told that the 
GRM and compliant procedure would be included in the final IEE document.   
 
215. Cost to subscribers. The issue of how the cable was to be paid for and the cost to 
subscribers was the main topic of discussion, led by a couple of the tourism operators, who 
were concerned that the new cable would raise subscription costs. It was explained that a 
recent open access law was recently passed encouraging competition, which would usually 
mean lower prices.  Participants were reminded of the very significant improvement to 
services which Palau could take advantage of immediately since there is an existing fibre 
optic cable ring around the island. 
 
216. A related issue raised by a few was that the project did not have enough economic 
analysis and its feasibility was not well established. The response was that at least three 
such studies were completed and both the ADB and World Bank had done their due 
diligence for the project as a whole and thought it was viable and more importantly and 
major development to boost the country’s economic development. Participants were invited 
to visit the MoF offices and review these documents. 
217. Participants were assured that public consultation on this issue would be organized 
by the Ministry of Finance. 
 
218. Provision of connections to households. The participants were assured that 
provision of household connections was being planned, but that such services will be 
provided by the telecommunications service provider who wins the contract. Affordability 
would a top priority, and the implementing agency (Palau Cable Corporation) would hold 
consultations concerning this. 
 

D. Summary of the Consultations 

219. The overwhelming opinion of all participants was full support for the project and an 
urgency to get this in place as quickly as possible. There was not a single negative 
comment. The presenter responded with thanks and underscored that the safeguard 
document once drafted would be available for review at the Ministry of Finance office in 
Koror. 
 
220. Use of Consultation results. The points raised, particularly the first two have 
triggered the addition of further explanation during the future consultations to be delivered 
by the PMU, addressing the topics of economic feasibility and costing. 
 
221. Follow up. The Ministry of Finance announced at least one other workshop dealing 
with cost and related topics would be organized and that the people attending this meeting 
would be invited to participate in the upcoming session, and would be notified.  
 
222. Disclosure. Project information, including the draft and final IEE, will be made 
available for public review and comment as per ADB Public Communication Policy 2011. 
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The IEE, or the summary of it, will be uploaded to the ADB website and will be disclosed 
locally. 
 
223. The Ministry of Finance will have available copies of the IEE for review and 
comment, and will be responsible for submitting it to the national environment agency for 
review and approval. 
 

XI.  ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN (ESMP) 

224. The ESMP is organized into two cross-referenced tables, namely the environmental 
mitigation table, and environmental monitoring table, and is provided in Annex 1. These two 
tables list in detail the mitigative measures and monitoring actions that the EA has 
committed to implement, from the planning through the operating period of the project. The 
ESMP table numbering is consistent such that reference can be made in the bid 
documentation or during any other monitoring activity and the correct mitigative and 
monitoring measure will always be referenced. The ESMP reference numbers are also 
included in the discussion in Chapter V and VIII of this IEE. 
 
225. This approach makes for an ESMP that is practical and can easily be used during 
bid document preparation as well as during project implementation. This type of ESMP is 
short, information rich, and with minimal text to wade through. 
 
A.  Preconstruction 

226.  For the preconstruction or detailed design/planning phase of the project, fourteen 
environmental mitigative and monitoring measures were identified. 
 
227. The environmental measures focus on advising those who are preparing the bid 
documents on what and where to insert specifications defining geographic and timing limits 
of the work, designed to avoid negative effects during the construction period.  In addition a 
UXO sweep of the cable corridor to whatever depth is advised by the appropriate authority 
will be undertaken. 
 
228. Monitoring actions during this stage, involve simple confirmation that bid documents 
reflect these requirements and also require some environmental bidders have basic 
safeguard implementation qualifications and that the two other tasks have been completed. 
 

 Physical Environment 1.

1.1 Air Quality 

229. Air pollutants will be released from all vessels involved in cable contract. The 
contract specifications for the oceanographic survey and cable placement vessels will 
include requirements for the provision of emission certification providing results concerning 
testing for PM, SO2 and NOx emissions from the diesel engines. A smoke density test result 
will also be required.   The guidelines to follow will be those of Palau and secondly the 
USEPA’s standards for diesel engine emissions as found in 
http://www.epa.gov/otaq/marine.htm CFR-40 set of codes. A stack smoke density test will 
also be performed by the environmental monitors, using the Canadian Department of 
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Transport Smoke Chart set out in the schedule of the regulations 
(https://www.dieselnet.com/standards/ca/marine.php). 
 

1.2 Substrate 

230. The use of foreign (allochthonous) materials when backfilling cable trenches could 
lead to unknown local area contamination. To avoid that cable-laying contractor’s  
specification should indicate that: 
  

 all backfill will have to be only autochthonous materials 

 only inert/stable materials will be used in cable laying and anchoring 
 

231. These mitigative measures will be monitored via periodic inspection by the PMU and 
progress reporting by the cable placement vessels. 
 

1.3. Unexploded ordnance 

232. During all preparation stages of cable deployment, due diligence and careful surveys 
will need to be undertaken to eliminate the risk of the presence of unexploded WWII 
munitions in the substrate where trenching will take place. Particular emphasis and care 
need to be exercised in areas associated with the deep waters of the main shipping 
channel. The Palauan government is also working to locate and remove all unexploded 
ammunition in its coastal zone and EEZ. Details of areas ‘cleaned” in relation to the cable 
alignment need to be discussed between the contractor and Palau before cable deployment 
commences. 
 

1.4 Hydrothermal Vents 

233. Although none are presently known to exist in the general alignment of the cable 
between Guam and Palau, the oceanographic survey may turn up such a site. Physical 
damage to vents by the cable laying process is possible, as is damage to the cable from the 
300oC+ temperatures of the venting water. Therefore specification requiring the 
oceanographic survey team to identify a cable route that maintains a minimum clearance of 
1 Km from active hydrothermal vents will be defined in the design specification. 
234. 1.5 Sea Mounts. Placing a cable across a seamount, which is an important fishing 
ground and fish gathering area, can lead to habitat damage and conflict with fisher people. 
To avoid this, contract documentation will include the requirement for the survey team to 
identify a cable route that maintains a minimum clearance of 2 Km from the base of any 
seamount(s) if discovered, and specify this route in the design specification. 
 

 Ecological Environment 2.

2.1 Conservation Areas 

235. These areas managed by local communities for sustainable marine resources use 
and consumption need to be protected from any encroachment by the cable laying activity. 
These CAs are mapped and well known locally and will be collected by the Project 

Coordinator. Palau will define   a cable route in the contract specifications that provides ≥ 
100 m distance from CA boundaries, and requires all survey and cable laying vessels to 
maintain this distance at all times (limited by the proximity of CAs to the shipping channel). 

https://www.dieselnet.com/standards/ca/marine.php
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2.2 Coastal and Deep Ocean Habitat 

236. Vessel operations in the deep ocean and especially in the waters inside the barrier 
reef, could result in accidental spills and leaks of hazardous materials or, in shallower 
coastal areas,  vessel grounding, leading to habitat destruction.. To minimize this risk Palau 
will require contractors to 1) provide specifications of the fuel and lubricant management 
equipment and storage on vessels used during the survey and cable laying operations , and 
certify that the installations are in compliance with national regulations and-or MARPOL 
specifications for fuel management,  2) Maintain a contingency plan to address spills and 
groundings due to storm events; and have on board all modern navigation equipment  used 
to avoid vessel grounding. 
 

2.3 Coral Communities 

237. The cable laying operations will avoid infringing on any live coral reefs or areas 
where coral is recovering from past degradation.  To that end the oceanographic survey 
team will  receive instructions  to align the cable  around living reefs  (based on the 2014 
surveys to date  no such interaction is anticipated, so long the cable is placed in the 
shipping channel). This instruction will be provided in the contract document. 
 

2.4 Seagrass 

238. If not placed with care and in the shipping channel the cable could impact local 
seagrass meadows (albeit minimally, given that the cable is 3-7 cm in diameter). To avoid 
this, the  cable`s placement will be confined to a narrow path (less than 0.4m (15”) wide and  
0.75m  (29.5”) deep, and these specifications will be included in contract documents, and 
seagrass meadows will be avoided. No seagrass meadows were found in the proposed 
cable-placement corridor. 
 

2.5 Species at Risk 

239. Whales are known to migrate through the waters where the cable alignment survey 
and cable laying activities will take place in. The work could have two impacts:   1) acoustic 
and disorienting effect of ocean sonar survey on marine mammals; and 2) entanglement of 
deep diving cetaceans such as the sperm whale in the cable. To reduce the risk of this 
occurring, vessel and survey operators will be instructed to: 
 

1) use best practices for operating vessels in proximity to marine mammal (Annex 4) 
areas; 

2) undertake seafloor survey outside whale presence/migration season, namely not 

between June and September;   
3) post a watch for whales and suspend activities when whales are within 1 Km of 

vessel; 
4) use multi-beam and/or side-scan sonar only – No air guns; and, 
5) lay cable segments in terrain that does not have sharp changes in seafloor relief 

requiring suspension between points and creating a real obstacle to cetacean 
navigation. Low relief routes will therefore be sought out by the contractor. 
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 Socio-Economic Environment 3.

240. For the preconstruction or detailed design/planning phase of the project, three social-
specific mitigative and monitoring measures were identified. 
 
241. The project has the potential to generate misinformation about the cable and 
possible effects and possible social disruption of the work. A consultation was completed 
during the safeguard document preparation stage to inform the public about the work and its 
very minor impacts. Palau indicated that it would hold additional meetings. Secondly, Palau 
agreed that all public complaints and concerns need to be addressed and to that end a 
grievance redress mechanism (see Chap. VII) has been established and its procedure will 
be clearly defined during the information sessions held by the project PMU. 
 

3.1 Commercial Fishing 

242. If not placed according to the design specified in the IEE, a cable could interfere with 
fishing operations, potentially snagging fishing gear. Even so, the environmental impact 
would be minimal as the cable will become good substrate for attracting invertebrates, which 
in turn will attract predators, etc. (Photo 2). The contract documents will specify off-limit 
areas, or where the cable must be buried to avoid conflict. The contractor will be required to 
consult with the Fisheries Department and local fishermen’s association to verify off-limit 
areas. 
 

3.2 Technical Capacity to Implement the ESMP 

243. There is a lack of experience and technical understanding by the executing agency 
concerning ESMP implementation.  As a result the value of the ESMP could be 
compromised. To avoid this, one of the first tasks of the Project Coordinator or the lead of 
the PMU will be to retain a senior safeguards technician familiar with ESMPs and their 
implementation. That technician will be hired for at least the two years (including detailed 
design and construction) to help implement and record the delivery of the ESMP. 
 

3.3 Community Information 

244. The communities where the project will take place have not been well enough 
informed about project details leading to misconceptions and unfounded rumours regarding 
the impacts. To eliminate this issue and to inform the public, MoF is conducting and number 
of information sessions during the preconstruction period. 
 

3.4 Community Grievances 

245. Details of the project, particularly the financial aspects as related to household 
connection charges and service provider rates, have already surfaced and will need to be 
addressed by the government.  There may also be other, as yet unknown issues related to, 
e.g., fishing gear damage due to cable placement. Palau has already indicated that a series 
of special forums will be held to address the financial issues. While the grievance redress 
mechanism has been established and committee`s composition is not yet fixed and will be 
established by the Project coordinator and the national PMU working within the Ministry of 
Finance. 
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B. Construction 

246.  There are 16 construction period mitigation and monitoring actions and 12 of them 
define boundaries or limits on how, where and when cable placement and burial should take 
place.  There are also actions needed to confirm the environmental compliance of 
equipment, such as the survey and cable laying vessels’ fuel management and storage 
systems as well as their emission certification. Awareness raising of the contractor, via a 
briefing session is also an important task and will be undertaken shortly after the contract is 
awarded. 
  
247. The monitoring table (Annex 1 EmoT) defines the how the mitigative measures need 
to checked and records completed, followed by submission to MICROPAL, the Palau 
government and ADB. 
 

 Physical Environment 1.

1.1 Air Quality 

248. As defined in Chapter VI the Project Coordinator will ensure that the contractor 
vessels have been properly maintained and that emissions are in compliance with Palau’s 
standards as well as those defined in the references provided in para. 229. 
 

1.2 Substrate 

249. The Project Coordinator will require assurance from the contractor that only local 
materials were used to backfill trenches and will record this in the regular reporting to 
MICROPAL and ADB. 
 

1.3 Hydrothermal Vents 

250. This action is triggered only if vents are found along the alignment. The existence of 
vents will be known after the detailed oceanographic survey takes place, at which time the 
Project Coordinator will need to implement this mitigative measure to be sure that these 
sites are not damaged or destroyed. 
 

 Ecological Environment 2.

2.1 Marine Coastal Conservation Areas 

251. The oceanographic survey will establish  the exact route of the cable, but that design 
will be bounded by the location and limits of the CAs as defined in the IEE and as available 
in greater details from the executing agency, the Min,. Of Finance. The Project Coordinator, 
working with the contractor will ensure that these boundaries are maintained and that any 
potential unavoidable encroachment be cleared in writing with the communities involved—
prior to cable placement taking place. 
 

2.2 Coastal and Deep Ocean Habitat 

252. Vessel operations and that will spill fuel, dump waste or run aground, thus damaging 
habitat will be very unlikely.  Contractor vessels will have to be equipped with up-to-date 
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navigation and sonar equipment and will be required to adhere to international standards 
regarding fuel storage and handling and on-board waste management. As part of the 
contract award exercise, the Project Coordinator will conduct an inspection of the vessels to 
confirm that the contractor has met basic requirements. 
   
253. Secondly, the route of the alignment must avoid interference with coastal marine 
habitat that is outside the shipping channel. 
 

2.3 Coral Communities 

254. The contactor will comply with the requirement for the maintenance of minimum 
distance from coral communities while working in the nearshore waters by using the survey 
maps and bypassing any  coral formation identified during the survey and not detected while 
the transects were being completed. Such finds are unlikely at least in the nearshore areas, 
given that there were 18 transect surveys along the alignment (See Annex 4). 
 

2.4 Seagrass   

255. Avoidance of encroachment onto seagrass meadow is a requirement and to date the 
cable alignment does not interfere with any seagrass bed. If previously undetected beds are 
found during the survey, the contractor and Project Coordinator will be required to realign 
the cable so that it interfered minimally and if possible avoids these sensitive areas 
altogether. 
 

2.5 Cetaceans 

256. Contractors will need to consult with authorities, including experts in Guam to 
establish which whales generally move through the project corridor waters. This information 
will then be used to plan the cable laying operation during period of low or no whale 
movement. A record of such consultation will be required in the event that the Project 
Coordinator or ADB requests it. The Environmental Code of Practice for Fibre Optic Cable 
projects, prepared as guiding framework for such projects, contains specific instructions 
concerning whales and cable laying operations, and which contracts are required to adhere 
to. 
 

 Socio-Economic Environment 3.

3.1 Coastal Resource Users  

257. Subsistence and artisanal fisheries. Contractors will be required to respond to 
issue arising due to incorrect cable placement of complaints about disruption of local 
fisheries.   The best action will be to avoid encroachment, which should be relatively easy as 
the contractor will have consulted with authorities (Fisheries Dept. or the State Fisherman’s 
Association) concerning the location of fishing areas. 
 

3.2 Game fishers 

258. Contractor(s) will be required to notify the Palau Fisheries and coastguard of the 
cable location and indicate any areas along the route that are near fishing ground. This will 
help avert cable-fishing gear issues 
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3.3 Coastal Shipping 

259. Commercial shipping and ports. The cable laying project will need to be well 
advertised with the local shipping industry such that vessels in the waters are aware of the 
cable laying exercise. A ship to ship broadcast informing vessels of cable laying operation 
will also be considered; but keeping within any security conditions. 
 

3.4 Land Use and Access 

260. No land acquisition or access-related effects will arise since all offshore areas are 
either in the deep ocean, in the commercial shipping channel, or the bare mudflat fronting 
the landing site at PNCC. 
 
261. 2.15 Environmental Completion Reporting. The Project Coordinator will ensure 
that this report is completed at the end of the construction period and submitted by the 
contractor to MICROPAL and ADB. 
 
262. 2.16 Contractor Awareness Raising. Given the likely gap in the contractor’s 
technical capacity in ESMP implementation and environmental awareness, a short 
workshop will be delivered by the Project Coordinator prior to contractor’s mobilization to the 
field, and will cover ESMP implementation as well as working with sensitive marine features, 
habitats and species.  
 
C. Operating Period 

 Physical and Ecological Environment 1.

1.1 Environmental Measures Completion Report 

263. The written proof that construction period ESMP measures were undertaken in a 
timely manner will be recorded in this report which the contractor will prepare and submit to 
the Project coordinator. 
 

1.2 Oceanic Habitat 

264. Hydrothermal Vents. Should the detailed survey reveal the presence of 
hydrothermal vents, a design to bypass this area of seafloor will be prepared and measures 
implemented as defined in the ESMP. 
 

1.3 Perceived Marine Pollution 

265. The ESMP lists only five actions to be taken during the operating period. They 
address potential issues with fishing gear being entangles in the cable, and the completion 
of the construction period ESMP implementation report. In the event that hydrothermal vents 
are identified during the oceanographic survey, any time that serious volcanic and seismic 
activity occurs, there is a chance that new fields will form and if these form very close 
to the cable it may need to be relocated. At this point these are all perceived effects as there 
was no evidence otherwise.  
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 Socio-Economic Environment 2.

3.4 Impact Association with Improved Internet 

266. Better access to harmful sites. To make all cable signal subscribers aware, a 
meeting with or letters to subscribers will be delivered, informing them of potentially 
undesirable sites and the means to block access to these locations. 
 

3.5 Fishing 

267. There is a very low risk that the cable, once in place will results in snagging of fishing 
gear.  Given that the cable is smooth, except for the repeaters, sits on the bottom of the sea 
and is marked in navigation charts, fishers should have all the information needed to avoid 
such problems in hand.  Near shore the cable will likely be buried 0.75m below the seafloor, 
eliminating any chances of fishing gear damage. 
 
D. Performance Indicators 

268. Given that nearly all of the potential negative impacts would occur during the 
construction period, key performance indicators will be: 
 

i) confirmation that the 35 ESMP tasks are defined as specific individual or 
grouped environmental and social clauses in the contract bid documents; 

ii) confirmation that environmental management criteria are included as part 
of the  contractor selection process, including their experience preparing 
and implementing ESMPs, working in sensitive tropical locations such 
coral reefs, recognizing fish aggregation/spawning areas, seagrass 
meadows and seamounts; 

iii) a safeguards monitor-technician retained by the Project Coordinator’s 
office or the national government to assist with information distribution, 
community consultation and  compliance monitoring tasks; 

iv) a written record of the briefing on safeguards and inspection of vessels, 
as they are defined in the ESMP and contract specification, completed 
with the survey and cable placement contractors, as soon as the 
contractors have been selected; 

v) compliance monitoring checklists and due diligence notes, completed as 
defined in  the ESMP, and making the  notes available in an easily 
accessible file for  the contractor and Project Coordinator to use; 

vi) a written mitigation and monitoring completion report, listing all mitigation 
and monitoring measures defined in the ESMP, their implementation 
timing, monitoring and any follow up actions; and, 

vii) a written record of interviews with local fishers, during which any cable 
placement issues, vis-à-vis fishing gear damage were addressed. 
 

E. Implementation Arrangements  

269. The executing agency for this project is the Ministry of Finance, which with the 
Government of FSM, has established an international management committee, referred to 
as MICROPAL, to oversee the major actions of this project at an international level, 
including the hiring of a Project Coordinator/fibre optic cable expert and a senior safeguards 
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technician.  At the national level a working group (a project management unit) has been 
established and a national manager assigned, who will be responsible for specific decisions 
such as any on land construction, building placement and details regarding landside cable 
connections and land acquisition issues (should any arise).  However any decisions 
affecting the cable as a whole will be managed through the Project Coordinator, who will 
report to MICROPAL and the donors. 
 
270. MICROPAL has prepared a ToR for the coordinator, which includes regular 
(monthly) reporting on work progress and the compliance with the ESMP mitigative and 
monitoring tasks. 
 
271. Project implementation has been carefully designed by the international MICROPAL 
steering committee, as well as the national executing agency.  The Project Coordinator will 
manage the day-to-day issues of the delivery of the project, but complete this in close 
collaboration with the national team, headed by the Ministry of Finance and the PMU 
established to deliver the project.   The ESMP will be implemented by the Project 
Coordinator, starting with the preparation of environmental clauses in the bid documents, bid 
evaluation and contractor selection, the safeguards briefing of the contractors and the 
implementation of mitigative and monitoring actions during the construction and at the start 
of the operating period of the project. Any necessary revisions to the ‘ESMP due to new 
findings during detailed design will be led by the Project Coordinator. The PMU will 
administer the contractor at the national level, oversee all the engineering activities but in 
close cooperation with the Project Coordinator. The PMU will work with the Project 
Coordinator and the senior safeguards technician to be sure that actions to implement the 
construction period mitigation measures are being implemented. 
 
F. Institutional Capacity 

272. Palau easily possesses all the technical capacity to manage both the environmental 
and social issues emerging due to this project.  It is a leader in environmental and social 
legislation in the region. The only gap will likely be with the Project Coordinator and the 
ability to recognize environmental and social impacts/issues and to undertake environmental 
and social compliance monitoring. 
 
273. The consultant therefore recommends that a senior safeguards technician be 
retained in the Project Coordinator’s office or within the PMU to complete the monitoring 
tasks, work with the contractors and report on each of the performance indicators, assessing 
how the project is progressing in relation to the safeguard tasks specified. 
 
274. All legal instruments are in place and the MICRPAL committee includes at least one 
Palauan lawyer capable of providing specific advice, as for example for any customary law 
issues that might arise. 
 
G. Mitigation and Monitoring Costs 

 Environmental Mitigation and Monitoring Costs 1.

275. The ESMP defines 14 preconstruction, 16 construction period and 5 operating period 
mitigation and monitoring actions. During the construction period field monitoring will be 
required, mostly during specific cable laying periods. The field monitoring will be undertaken 
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weekly, when the cable placement is ongoing inside the barrier reef. The deep ocean work 
is expected to take about 300-400 days with the oceanographic survey and cable placement 
lagging a few weeks behind23. The work inside the barrier reef and within the 60m depth 
contour will likely take several weeks and will be when the monitor will have to complete 
field inspection. 
 
276. Therefore the total cost for the environmental mitigation and monitoring is estimated 
to be around USD 65,000, including the salary of a safeguards technician/monitor24 for a two 
year employment. This work would include all reporting and contractor briefing. Monitoring 
vessels and any equipment could be provided by the Marine Resources Division or Marine 
Navigation Division of the government, with the project paying for fuel.  However, if vessel 
and equipment costs are to be borne by the project, the cost will increase by at least 20%. 
The exact costs will be determined after the negotiations with the various government 
agencies have been completed, during the detailed design period. 
 
277. Deep sea corridor inspections are not anticipated, unless the Project Coordinator 
has such a requirement, in which case the monitor would go along. 
 

 Social Development Programs and Resettlement Costs 2.

278. There are no resettlement costs as there is no such requirement. Cost of community 
awareness activities such as community meetings/public consultations and information 
materials prior to construction, during and after construction is expected to be approximately 
$9,000.00 for the complete development period. 
 

 Total 3.

279. Combining both the environmental and social mitigation and monitoring cost the total 
estimate costs will likely be about $74,000, and will cover the entire project cycle. 
 

 The Environmental Code of Practice 4.

280. This environmental and social safeguards exercise includes the preparation of an 
Environmental Code of Practice (ECOP) for corridor selection, placement of the cable, and 
siting of the landing stations. The ECOP will repeat many of the items defined in this ESMP 
and add further detail on boundaries and restriction to be adhered to by contractors 
conducting work in the marine environment and on shore. It has been prepared as a 
companion volume with this IEE. 

 
XII. CONCLUSIONS AND RECOMMENDATIONS 

281. The project will impact a corridor of not more than 0.5 m wide on the sea floor, and in 
some locations up to 0.75 m beneath the sediment.  The cable, 3-7cmm in diameter, will be 
both sitting on the seafloor in deep ocean and buried as it passes through the natural 

                                                

23
 Although not confirmed with the contractors, the survey ship will be able to transmit digital data to the cable 
laying contractor and a specific alignment mapped, without having to wait for the survey, taking upwards of 3 
months to complete. 

24
 This position will be for a national environmental specialist. 
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channel through the barrier reef into the Palau nearshore zone. This will be done to reduce 
interference with coastal fishing gear and reduce the risk of damage from severe storms. 
  
282. The alignment, as it enters into the nearshore waters will be in the middle of the 
shipping channel which is essentially coral rubble and sand and a depth of 40-50m. For the 
last 1 - 2 Km the cable will be buried beneath shallow tidal flats at a depth of about 0.75m, 
using a specially designed trenching device which disturbs an area of about 0.4m wide x 
0.7m deep, threads the cable into the trench and closes the trench as it is towed by the 
cable laying vessel or other heavy equipment.  There is no other disturbance of the sea floor 
or the water column for that matter. 
 
283. The distance of the cable from any potentially sensitive habitat such as corals and 
specific protected areas will be at least 100m, eliminating any chances that the work will 
negatively impact the marine environment. 
 
284. The landing site for Palau will be to an existing manhole, outfitted with a conduit 
running from the shore into the PNCC building (Photo 1). 
285. The proposed/preferred alignment will not interfere with any of the CAs or any other 
protected areas as it will pass by in the middle of the navigation channel at least 100m from 
away. 
 
286. The ESMP defines a full set of working area and timing limits, which will be included 
in the construction contract specifications and which the contractor will have to comply with. 
Compliance will be monitored by the Project Coordinator and an ESMP monitor (included in 
the cost). 

287. Given the small scale nature of the work, and the fact that nearly all of it takes on 
board a vessel at sea, with a specially trained crew, no negative social impacts are 
predicted during any stage of the project. 
 
288. In order to effectively implement the mitigation and monitoring tasks defined in the 
ESMP, the National PMU or the Project Coordinator will have to retain an environmental 
monitor for a period of two years to assist with implementation and enforcement of the 
ESMP, primarily during the construction period of the project. 
 
289. The ESMP contains many mitigative measures that are actually specifications which 
need to be include in the bid documentation, such that they become contract 
clauses/specification and legally binding on the contractor(s). 
 
290. In order to insure no significant environmental and social impact occur, MICROPAL, 
the Project Coordinator, the senior safeguards technician and the national PMU, will need to 
be fully committed to implementing the ESMP. The will have to meet all the reporting 
requirements in a timely fashion and consistently monitoring the contractor, then provide 
regular feedback and immediately addressing any non-compliance issues and public 
complaints. 
 
291. For the social sector specifically, post installation awareness raising among new 
subscribers on the concerns associated with  some socially undesirable sites and what to do 
about them, will be a mandatory requirement for whoever becomes the service provider. 
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292. With these actions, it is recommended that no additional environmental or social 
sector studies are needed, and that this project can move to detailed design and 
construction. 
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ANNEX1: Marine Ecology Special Reports, Databases and Maps 

 

This annex included the detailed survey results as specified in the ToR and also provided 

supporting evidence for the results and discussion in the body of the IEE. The following tables 

clarifying and further defining the findings, are included in this annex: 

 Table A4.1 List of GPS coordinates for each Site assessment undertaken during the 
inshore resource assessment. 

 

 Table A4.2 List of GPS coordinates for each Benthic Profile Transect undertaken during 
the during the inshore resource assessment. 

 

 Table A4.3 Information on the water depth and description of the benthic profile 
transects. 

 

 Table A4.5  Cetaceans confirmed and likely in Palauan Waters and IUCN Redlist 
category 

 

 Table A4.6 List of relevant conventions and treaties associated with the marine sector of 
Palau 

 

 Table A4.7 Palau membership to international and regional organizations associated 
with the marine sector 

 

 Table A4.8 Conservation Areas of Palau 
 

 Table A4.9 Conservation Areas in Detail  
  

Reef Assessment Findings  
  
Methods. The marine assessment utilised standard and acceptable international marine 
biological methods (English et al., 1997) and was performed by the project team’s marine 
ecologist with assistance from staff from the Palau Bureau of Marine Resources (BMR). Free 
diving (snorkelling) scientific visual survey method was employed to assess and provide a 
general description of the reef systems and benthic habitats/sea floor in close proximity to the 
proposed cable alignment.    
 

Data collected included water depth, percent live coral cover, reef condition, dominant benthic 
forms, dominant hard coral genus and morphological forms, marine algae (turf, macro), 
sediment types and physical description including water movements/currents. Digital photos 
were taken of key biological features (biotic and abiotic) and a global positioning system (GPS) 
coordinates recorded for all assessments sites.  
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In total, eighteen (18) sites were assessed during the survey, including two (2) sites  

  

Ngarmlengui State, six (6) site assessed in Ngatpang State, eight (8) sites assessed in Aimeliik, 
one (1) site each was assessed in Airai and Koror State (Figure 1). The list of GPS coordinates 
for each Site assessed is included in Table 1 below.  

In addition, benthic profile transects running roughly perpendicular to the channel along the 
inshore section of the proposed cable alignment route were assessed using a FURUNO deep 
sounder (BMR) to determine broad benthic profiles, with specific reference to presence or 
absence of solid structures on the sea floor. Depth of water associated with these transects was 
also noted.   
 
In total, seven (7) benthic transect profiles were assessed during the survey (see Figure 2), 
including three (3) undertaken in Airai State and four (4) in Aimeliik State. Figure 6 provides the 
exact locations of each field site transect in relation to the proposed cable alignment. Global 

Figure 1: Locations of Field Sites 
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Positioning System (GPS) coordinates for each of the benthic profile transects evaluated is 
recorded in Table 1 and a detailed account of each transect is located in Table 2.   

Figure 2: Locations of Benthic Profile Transect 
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Field Assessment Findings 
 
Each site assessed is described as follows. 
 

Ngarmlengui State (Sites 15 and 16).   
Two sites (15 and 16) were assessed within this state, both of which were located within the 
Western Channel (Toachel Lengui).  
 This is the deepest and longest channel in Palau and exchanges more lagoon/oceanic   

water of any channel in the nation, resulting in strong tidal currents.   
 It is the nation’s commercial shipping channel with large vessels utilising the channel.   
 The channel is divided into two distinctive directly connected components, the outer and 

inner channels. The combined total length of the outer and inner channel is 
approximately 12 kilometres.  

 The outer channel that is approximately 2 kilometres long (Figure 3) bisects the western 
barrier reef in an east west direction. It is approximately 300 meters wide and is reported 
to have an average depth of 75-80 metres with some areas exceeding 90 meters.  

 The outer channel is located within the Ngaremeduu conservation area including the 
Bkulabeluu Conservation Area located in the channel entrance. 

 The inner channel is an extension of the outer channel and runs in a north south 
direction approximately 10 kilometres in total length. Water depth decreases marginally 
along the channel averaging about 45-50 meters depth and varies in width between 200 
- 500 meters.    

 The channel along its entire length is boarder on both sides by a distinctive reef flat, reef 
crest and steep reef slope with a relatively flat seabed profile.  

 Strong tidal currents receive coastal waters from river and estuarine habitats along the 
coast and water discharging from the large marine lagoon.  

 Bottom sediments are derived from both marine and terrestrial origins and mix in the 
channel.   

 The inner channel is located with the States of Ngatpang and Aimeliik and is discussed 
below in the relevant sections.  

Site 16:  Northern reef edge just inside channel.  
 This site is located with the Bkulabeluu Conservation Area and includes both the shallow 

reef flat, reef crest and deeper water reef edge and slope. The northern most area of the 
channel includes a significant reef slope that extends out into the channel and towards 
the open sea before a reef extends vertically into the channel and sea floor.  

 The reef crest and reef flat are exposed (Plate 1) during period of low water and receive 
oceanic swells and waves on the outside reefs resulting in spur and groove formations 
dominated by coralline algae and encrusting and/or digitate corals in shallow reef slope.  

 The upper and lower reef slopes have a high percentage of live coral coverage and the 
deeper areas provide the habitat and water circulation patterns conducive to fin fish 
spawning aggregations.   

 Coral species diversity (Plate 2) is high dominated by massive, plate, encrusting and 
branching forms in the shallow areas whilst branching and more delicate structures 
dominate the deeper waters. A high percent of live coral coverage is present on this reef 
system.  

 Similarly, finfish and invertebrates populations and diversity are high.  
 This site and surrounding areas are dynamic and provide the habitat and ecosystem to 

maintain a diverse marine ecosystem.  
 The channel is reported to be the gateway for many finfish species entering the lagoon 

with manta rays, turtles and small toothed whales witnessed moving through the 
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channel.  Several green turtles were seen during the assessment forging in the areas.  

  
Plate 1. Reef flat exposed during low water at Site 16. 

  
Plate  2. Hard coral diversity located at Site 16. 

 
Site 15. Reef point inside the reef channel.  
 This site is located within the Bkulabeluu Conservation Area and is located inside the 

main channel on a reef promontory that dischargers water into the main channel. The 
site includes the shallow reef flat and deeper water reef edge and slope. This site is an 
example of reef systems located along the channel within this areas consisting of strong 
currents and deep drop off associated with the reef slope descending into the channel.  

 The reef crest and flat are exposed (Plate 3) during period of low water and receive 
oceanic swells and waves during storms. The reef flat and crest are dominated by 
digitate, encrusting and massive corals interspersed with areas of sediment (sand). 

 The upper and lower reef slopes have a high proportion of live coral coverage and 
deeper areas provide habitat and water circulation patterns conducive to fin fish 
spawning aggregations.   

 Coral species diversity (Plate 4) is high, dominated by massive, plate, encrusting and 
branching forms in the shallow areas whilst branching and more delicate structures 
dominate the deeper waters. A high proportion of live coral coverage is present.  

 Similarly, finfish and invertebrates populations and diversity are high.  
 This site provides habitat and ecosystem for a diverse marine system. The site is directly 

associated with the channel and is reported to be the gateway for many finfish species 
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entering the lagoon. Manta rays, turtles and small toothed whales were witnessed 
moving through the channel.  Several green turtles were seen during the assessment. 

  
Plate 3. Reef flat exposed during low water at Site 15. 

  
Plate 4. Hard coral located at Site 15. 

Ngatpang State (Sites 6 and and 9-14): 
Six (6) Sites (9 to 14) were assessed within this State, all of which were reefs directly 
associated with the extension of the western channel (inner channel) and included both 
landward and seaward reef systems.   
 The channel that transects this state in a roughly north south direction is approximately 

200 - 400 meters wide and is reported to have an average depth of 45-55 metres. 
 Ngatpang State has a number of conservation areas located along the shoreward side of 

the channel. The proposed cable alignment does not enter nor impact these areas.  
 The channel along its entire length is bordered on both sides by a distinctive reef system 

that remains similar throughout the length of the channel.  
 The reef systems are characterised as possessing a high coral coverage and diversity 

associated with the reef slope that is vertical and descends directly to the sea floor. The 
reef edges on the seaward side in some areas are a vertical wall.   

 The seabed is relatively flat and bottom sediments are derived from both marine and 
terrestrial origins and mix in the channel.   

 Finfish and invertebrates populations and diversity are relatively high and are a direct 
result of the varied habitats associated with the reef and shoreline ecosystems.   

 The sea grass beds support the nations Dugong (Dugong dugon) populations and are 
frequently witnessed (BMR information) moving through the marine habitats in this area, 
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including the channel and seaward reef waters.   
 Similarly, turtles especially green turtles are frequently seen feeding in the intertidal sea 

grass beds and Hawksbill on the reef in the area.  

Site 10, 11, 13. Seaward Reef Sites  
 Seaward reef systems are similar throughout the inner channel and are characterised by 

relatively narrow reef flat that extends along the channel dissected by smaller channels 
that discharge or receive lagoon water. Partially exposed during low water (Plate 5).  

 Hard coral coverage (Plate 6) is present in all areas of reef flat, crest, edge and slope 
with the highest proportion of coverage and diversity associated with the upper/lower 
reef slope.  

 The large massive species (Porities sp., Montipora sp.) and digitate forms (Porities sp., 
Acropora sp.) dominate the shallow waters whilst branching and plates forms are present 
in deeper waters.   

 The reef slopes drop quickly to the sea floor with a high percentage of reefs in this area 
possessing vertical drop offs.  

 The seaward reef systems are associated with strong tidal currents with considerable 
water discharging across the reef flat and through natural channel resulting in 
fluctuations in water temperature and sediment load. 

  
Plate 5: Seaward reef flat during low water at Site 13. 

  
Plate 6. Hard coral associated with the seaward reef sites, Ngatpang State. 

Sites 9, 12, 14. Landward Reef Sites. 
 Landward (shore) reef systems are similar throughout the inner channel. Characterised 

by extensive reef flat exposed in part during low water (Plate 7) that supports extensive 
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sea grass beds (Enhalis sp. dominate).  
 High hard coral coverage (Plate 8) in areas close to the reef crest/edge (inundated 

during low water periods). Hard and soft coral diversity is reasonable, the large massive 
species (Porities sp., Montipora sp.) and digitate forms (Porities sp., Acropora sp.) 
dominate.  

 Extensive mangrove forests are present along the shoreline and estuarine areas.  
 The reef crest/edge and slope are characterised by a high hard coral coverage and 

increased diversity of species however dominated by similar species found on the reef 
flat. The reef slope is short and drops steeply to the seabed.  

 The landward reef systems are associated with strong tidal currents with considerable 
water discharging across the reef flat and through natural channel resulting in 
fluctuations in water salinity, temperature and sediment load.  

  
Plate 7. Landward reef flat exposed during low water at Site 12. 

  
Plate 8. Hard coral at landward reef sites bordering the inner channel, Ngatpang State. 

Aimeliik State 
Eight sites (1 to 8) were assessed, including reefs landward and seaward of inner channel, a 
patch reef complex (Site 2) and reefs associated with Ngerchebal Island Conservation Area.  
 The inner channel which finishes within this state continues in a roughly north south 

direction, is approximately 200 - 400 meters wide and has an average depth of 45-55 
metres. The benthic profile and coral assemblages associated with the channel in 
general terms mimic those discussed for Ngatpang State.  

 The channel along its entire length is bordered on both sides by a distinctive reef system 
that remains similar throughout the length of the channel and terminates into a 
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considerably wider area of the main lagoon that is bordered towards the shoreline by an 
intertidal reef system, an inshore island and patch reefs seawards.  

 Aimeliik State includes Ngerchebal Island conservation area, in close proximity to the 
proposed cable alignment and the large Imul mangrove conservation area located to the 
east of the island along the coastal zone.  

 The reef systems have a high coral coverage and diversity associated with the reef slope 
that is vertical and descends directly to the sea floor. The reef edges on the seaward 
side in some areas are a vertical wall.   

 The seabed is relatively flat and bottom sediments are derived from both marine and 
terrestrial origins and mix in the channel.   

 Water currents driven by tidal movements remain strong in the inner channel however 
are reduced in velocity in the southern areas of the State due to the widening of the 
lagoon, nevertheless water exchange is considerable in this area.  

 Finfish and invertebrates populations and diversity are relatively high and are a direct 
result of the varied habitats associated with the reef and shoreline ecosystems.   

 Extensive sea grass beds are located to the east of proposed cable alignment and 
support the nations Dugong (Dugong dugon) populations and are frequently witnessed 
(BMR information) moving through the marine habitats in this area, including the channel 
and seaward reef waters.   

 Similarly, turtles especially green turtles are frequently seen feeding in the intertidal sea 
grass beds and Hawksbill on the reef in the area. 

Site 1 (a, b ,c) Ngerchebal Island. 
 Ngerchebal Island (Plate 9) is basaltic in origin and is associated with a complex reef 

system that extends from the main island of Babeldaob and is surrounded by a shallow 
water reef system. The island has been a community based Conservation Area since in 
1956, excluding all forms of resource extraction and has an outer boundary that extends 
one mile directly offshore.  

 The shallow water reef systems on the southern and western sides of the Island are 
similar and are characterised by a relatively narrow reef flat that extends out from the 
island descending through a gradual declining upper reef slope and a more steeply sided 
lower reef slope that descends to the sea floor.  

 Hard coral coverage (Plate 10) is present in all areas of the reef flat, crest, edge and 
slope with the highest percent coverage and diversity associated with the upper and 
lower reef slope.  

 The large massive species (Porities sp., Montipora sp.) and digitate forms (Porities sp., 
Acropora sp.) dominate the shallow waters whilst branching and some plate forms are 
present in deeper waters.   

 The reef slope coral colonies are located between reef and land based sediments which 
continued to the seabed in deeper waters.  
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Plate 9. Ngerchebal Island.  

  

  
Plate 10. Hard coral communities associated with the sub tidal reefs of Ngerchebal Island.  

Sites 2, 4, 5, and 7. Seaward Reef Sites.   
 The seaward reef systems located within the State are similar throughout the inner 

channel including the patch reef (Site 2) and are characterised by a relatively narrow reef 
flat that extends along the edge of the channel dissected by smaller channels that 
discharging and/or receiving lagoonal water and are partially exposed during low water 
(Plate 11).  

 Hard coral coverage (Plate 12) is present in all areas of the reef flat, crest, edge and 
slope with the highest percent coverage and diversity associated with the upper and 
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lower reef slope.  
 The large massive species (Porities sp., Montipora sp.) and digitate forms (Porities sp., 

Acropora sp.) dominate the shallow waters whilst branching and plates forms are present 
in deeper waters.   

 The reef slope drops quickly to the sea floor with a high percentage of reefs in this area 
possessing vertical drop offs.  

  
Plate 11. Seaward reefs during low water at Site 2. 

  
Plate 12. Hard coral associated with the seaward reef sites bordering the inner channel and 
patch reef respectively, Aimeliik State. 

Sites 3, 6 and 8. Landward Reef Sites. 
 The landward (shore) reef systems are similar throughout the inner channel and are 

characterised by an extensive reef flat that is exposed in part during low water that 
supports extensive sea grass beds (Enhalis sp. dominate).  

 Extensive mangrove forests are present along the shoreline and estuarine areas.  
 High hard coral coverage (Plate 13) is present in areas close to the reef crest/edge that 

remain inundated during low water periods. Hard and soft coral diversity is reasonable 
however the large massive species (Porities sp., Montipora sp.) and digitate forms 
(Porities sp., Acropora sp.) dominate.  

 The upper and lower reef slope has a high hard coral coverage and increased diversity 
of species however dominated by similar species found on the reef flat. The reef slope is 
short and drops steeply to the seabed.  

 The landward reef systems are associated with strong tidal currents with considerable 
water discharging across the reef flat and through natural channel resulting in 
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fluctuations in water salinity, temperature and sediment load. 

  
Plate 13. Hard coral associated at landward reef sites bordering the channel, Aimeliik State. 

Airai State 

One small patch reef system (Site 18) located within the lagoon (Plate 14) in close proximity 
to the proposed cable alignment was assessed within this State.   
 The single small sub surface patch reef roughly 30 x 10 meters in diameter is located 

within a large lagoonal area, devoid of reef structures. The patch reef consists of a sub 
tidal reef flat and steep reef slope that terminates at the seabed that was recorded to 
have an average depth of 30-35 meters.   

 The patch reef has a high hard and soft coral percent coverage (Plate 15) dominated by 
large massive (Porities sp., Montipora sp.) and digitate forms (Porities sp., Acropora sp.).  

 There are no marine conservation areas within Airai State associated with neither the 
patch reef assessed nor the alignment of the proposed cable.  

 The seabed is relatively flat and bottom sediments are derived from both marine and 
terrestrial origins and are interspersed throughout the patch reef.     

 Water currents driven by tidal movements are present however considerably less 
pronounced as found in the outer and inner channel sites. 

 The reduced habitats associated with this section of the lagoon appears to be reflected 
in the lower abundance of fin fish witnessed during the assessment (albeit only a short 
time in the water) however invertebrate populations and diversity remain relatively high 
when compared to other sites assessed.  

 Extensive intertidal sea grass beds are located to the east and south of the assessed 
patch reef and significant mangrove forest are present along the Airai State coastline. 
These habitats are a considerable distance from the proposed cable alignment and 
subsequently will not be impacted.  

 Dugong (Dugong dugon) populations are frequently witnessed (BMR information) 
moving through the inshore marine area and feed on the sea grasses.  

 Similarly, turtles are frequently seen moving through the area associated with the patch 
reef.  
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Plate 14. Patch reef (Site 18) in relation to Ngerchebal Island and cable terminal location.  

  
Plate 15. Hard coral communities associated with the assessed patch reef, Airai State.  

Koror State 

One (1) site (17) was assessed within this State that included the shoreline and adjacent 
intertidal reef flat associated with the terminal manhole for the communication cable.     
 The intertidal reef flat area directly adjacent to the shoreline in Koror state is dominated 

by a mixture of terrigenous and reef derived sediments covered by naturally occurring 
volcanic rocks and rocks brought into the area by man that are exposed at low water 
(Plate 16 and 17).  The reef flat slowly deepens into a large bay, which directly northwest 
is almost devoid of coral outcrops until Site 18 and further afield to Ngerchebal Island.   

 Shoreline has been modified, covered by rocks and boulders (Plate 17) to prevent 
erosion. Located directly adjacent to the shoreline and only several meters above high 
tide level is the terminal manhole were the cable enters land and be delivered through 
underground PVC pipes directly to the PNCC station.  

 Intertidal reef flat possesses a shoreline diverse flora and fauna resulting in rock oysters 
(Crassostrea echinata) attached to the hard substrate interspersed with sea grass 
(Halodule sp.), seaweed (Padina sp., Halimeda sp.), blue green algae beds 
(Cyanobacteria), sea cucumbers (e.g. Holothuria  atra), marine worms (e.g. acorn worm) 
and Crustaceans (e.g. crabs, callainassid shrimps).  

 No hard or soft corals located during the assessment at this site.   
 Reef flat and adjacent marine environs located within Rock Island Southern Lagoon 

Management Area (RISLMA). No conservation areas close to the cable alignment.  
 Water currents driven by tidal movements are present however considerably less 
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pronounced as found in the outer and inner channel sites. 

  

  
Plate 16. Bottom substrate and organisms associated with the intertidal reef flat Site 17.  
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Plate  17. Manhole and shoreline located at terminal location, Site 17. 

 
Table A4.1:  GPS Coordinates of Sites    

State Site Number GPS Coordinates 

Aimeliik Site 1:a 07
o
24.708N  134

o
26.707E 

 Site 1:b 07
o
24.934N  134

o
26.507E 

 Site 1:c 07
o
25.140N  134

o
26.505E 

 Site 2 07
o
24.969N  134

o
24.934E 

 Site 3 07
o
26.910N  134

o
26.777E 

 Site 4 07
o
27.376N  134

o
26.612E 

 Site 5 07
o
27.799N  134

o
26.975E 

 Site 6 07
o
28.124N  134

o
27.688E 

 Site 7 07
o
28.632N  134

o
27.609E 

 Site 8 07
o
28.979N  134

o
28.152E 

Ngatpang  Site 9 07
o
29.513N  134

o
28.454E 

 Site 10 07
o
29.701N  134

o
28.318E 

 Site 11 07
o
30.093N  134

o
28.746E 

 Site 12 07
o
30.582N  134

o
29.316E 

 Site 13 07
o
31.196N  134

o
29.426E 

 Site 14 07
o
31.512N  134

o
29.708E 

Ngaremlengui Site 15 07
o
32.193N  134

o
28.799E 

 Site 16 07
o
32.631N  134

o
27.832E 

Koror Site 17 07
o
21.282N  134

o
27.767E 

Airai Site 18 07
o
22.994N  134

o
26.991E 

 
Table A4.2: GPS Coordinates of Benthic Profile Transects    

State  Transect  
Number 

GPS Start Coordinate GPS Finish Coordinate 

Aimeliik TR 1 07
o
24.720N  134

o
26.500E 07

o
24.919N  134

o
25.107E 

 TR 2 07
o
26.917N  134

o
26.758E 07

o
27.361N  134

o
26.637E 

 TR 3 07
o
27.877N  134

o
27.089E 07

o
27.729N  134

o
27.475E 

Airai TR 4 07
o
22.050N  134

o
27.617E 07

o
22.023N  134

o
27.442E 

 TR 5 07
o
22.609N  134

o
27.540E 07

o
22.518N  134

o
27.222E 

 TR 6 07
o
23.134N  134

o
27.247E 07

o
22.950N  134

o
26.862E 

 TR 7 07
o
23.831N  134

o
26.943E 07

o
23.540N  134

o
26.591E 
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Table A4.3: Description of Benthic Profile Transects  

Transect  
Number  

Average  
Water 
Depth (m) 

Maximum 
Water 
Depth (m) 

Description  

TR1 40 50 Relatively steep descent from the reef surrounding Ngerchebal 
Island to a constant almost flat sea bed. No evidence of hard 
substrates on the sea floor was located.   

TR2 52 58 A very sharp descent from the reef edge (landward side) to a very 
flat and constant sea bed before a sharp accent on the reef slope on 
the adjacent channel reef. No evidence of hard substrates on the sea 
floor was located.   

TR3 50 55 A very sharp descent from the reef edge (landward side) to a very 
flat and constant sea bed before a sharp accent on the reef slope on 
the adjacent channel reef. Evidence of a sharp benthic rise/fall (2 - 3 
metres in vertical height and width) of a hard substrate was located 
close the sea ward reef (07

o
27.782N 134

o
27.364E) at a depth of 

46m. The unknown structure may a coral head that has been 
dislodged from the reef slope/edge and tumbled down the slope to 
the sea bed.  

TR4 25 32 A consistently flat sea bed was recorded for the entire length of the 
transect, however a gentle slope was recorded on the sea floor that 
rose from 26m to 16m and then descended to the average depth 
over a linear distance of approximately 80 metres.  There was no 
evidence of hard substrates on the sea floor.   

TR5 34 36 A consistently flat sea bed was recorded for the entire length of the 
transect, however a gentle slope was recorded on the sea floor that 
rose from 36m to 26m and then descended to the average depth 
over a linear distance of approximately 80 metres.  This gently rise in 
the substrate mirrors information recorded for TR5, approximately a 
kilometre due south. There was no evidence of hard substrates on 
the sea floor.   

TR6 36 40 A consistently flat sea bed was recorded for the entire length of the 
transect. No evidence of hard substrates on the sea floor was 
located.   

TR7 38 45 A consistently flat seabed was recorded for the entire length of the 
transect. No evidence of hard substrates on the sea floor was 
located.   

 
 
Literature Review  
 
Cetaceans use sound as a means of communication with each other, to locate prey and to 
navigate. In order for cetaceans to hear effectively, they have a highly sophisticated auditory 
system and a similarly developed vocalization system to emit sound. Both systems have the 
ability to detect and produce sounds spanning a very wide range of frequencies. These systems 
are, however, prone to disruption and damage by non-natural sound for which they have not 
evolved. 

The sound they emit is one of the many forms of natural noise that can be detected in the 
ocean. In addition to this natural noise there is an increasing intensity and continuity of human-
produced sound emanating from shipping and boat traffic, underwater construction, and 
dredging, acoustic exploration, military activity and active sonar systems. Such sound is 
commonly referred to as noise pollution. Both natural and anthropogenic sound can travel many 
hundreds or even thousands of kilometres underwater. 
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Marine Seismic assessments employ pulses of sound to image the geological structure of the 
seabed. If these activities are in close spatial proximity to marine animals (e.g. cetaceans) that 
rely on sound for orientation, communication and foraging the resulting noise from the sonar can 
increase the risk of harm to these animals (Berzina & Saksina, 2013). 

The response of cetaceans to noise falls into three categories: behavioural, acoustic and 
physiological. Behavioural responses include individuals actively avoiding sound sources, 
modifying feeding behaviour, and even modifying surfacing behaviour. Acoustic responses 
include changes to the frequency, intensity and duration of vocalisation by individuals subject to 
external sound sources. Finally, and most severe, are physiological responses which include, at 
the lesser end of the spectrum, a change in heart rate through to physical damage of auditory 
systems in individuals exposed to high intensity sound (Nowacek 2007). 

These responses typically deal with individuals. There is also the potential for population- level 
responses through, for example, altered mating behaviour affecting population fecundity. Given, 
however, that much of the data on cetacean population size is uncertain at best, finding 
changes to such metrics much less proving causative pathways to noise pollution is at present 
not possible (Nowacek, 2007). 

The level of likely response by both individual cetacean and possibly by population is highly 
dependent on a number of factors. Primarily, the intensity and frequency of the sound source 
are of critical importance. In general, as the intensity increases the potential for negative 
response by cetaceans increase. The sensitivity of cetaceans also changes. During mating and 
migration for example, the rate of vocalisation is far greater than during periods of ‘rest’. 
Consequently, these life history stages are more susceptible to noise pollution impacts. 

Within the proposed development area there are likely two sources of sound pollution, one 
specific to the design phase and one originating during both the design and the construction 
phase. 

During the marine route survey of the design phase, active sonar will be used to find the depth 
of water in which the cable will be laid in addition to the nature (topography and perhaps 
substrate) of the seabed. For this, two types of sonar will be used: a) multibeam sonar for 
bathymetry and b) side-scan sonar for bottom typing. Both these sonar types are at the lower 
end of the intensity scale, though they are generally considered high acoustic density sources 
and medium frequency generators. 

The level of sound pressure ranges from about 200 dB re 1μPa to 240 dB re 1μPa. The 
frequency ranges from about 50 to 500 kHz. The nature of propagation varies depending on the 
nature of the survey, although it can generally be expected to conform to a conical pattern with 
a greater swath being covered in deeper water. 

To survey deeper water it is necessary to use lower frequency to compensate for the 
attenuating properties of seawater. However, the lower the frequency of source used, the lower 
the resolution of images collected. Therefore, it is likely that for most operations the maximum 
detectable frequency will be used. 

There is a significant difference in the effects of seismic and multibeam/side-scan surveys on 
cetaceans. Higher frequency emissions utilised in normal multibeam operations tend to be 
dissipated to safe levels over a relatively short distance despite having similar sound levels to 



76 

 

 

seismic surveys. By contrast the lower frequency (and higher intensity) emissions of seismic 
surveys, including air gun arrays, travel over a far greater distance and esonify a greater area at 
greater intensity (Department of Environment, Heritage and Local Government, Government of 
Ireland, 2007). 

Given this difference in intensity between seismic (air gun) survey and more conventional sonar 
bathymetric survey, this environmental assessment is valid only for multibeam and sides can 
sonar. In the unlikely event that seismic surveys are required during the route survey, this would 
require additional assessment, mitigation and management actions. 

Information resulting from the Antarctic Treaty Consultative meeting on acoustic effects on 
cetaceans in the Southern Ocean found the following level of responses and associated 
likelihoods of occurrence for multibeam sonar (Scientific Committee on Antarctic Research, 
2006) and, given the similar acoustic properties of side-scan, a similar response is likely for the 
use of side-scan sonar. 

 Individuals show no response or only a temporary (minutes) behaviour change. No 
change to environment or populations. Expected in almost all instances 

 Individuals show short-term (hours) behaviour change. Temporary displacement of a 
small proportion of a population; small proportion of habitat affected; no impact on 
ecosystem function. Could occur in some cases 

 Longer term (days) simultaneous displacement of a higher proportion of a population; 
disruption to behaviour; interference with feeding. May occur in exceptional 
circumstances. 

The main concern associated is its effect on the large whale populations that utilise the waters 
associated with the proposed cable route area of interest. Information is not available on 
specific temporal scales to determine when different species and/or populations of these animal 
frequent the waters of Palau however during this period displacement of a proportion of the 
population and disruption to behaviour could result in modified migration behaviour. 

Given this concern, best practice should be followed when sonar is used during the route 
survey. This best practice is described in Annex 6 of this report. If this best practice is followed, 
most of the concerns can be mitigated and the impact would be rendered insignificant. 

The second source of noise pollution during both the route survey design and cable laying 
construction phase is the activity of survey and cable-laying vessels. Vessels have acoustic 
footprints generated by engines and transmitted through the hulls as well as by moving 
propulsion systems in water (Whale and Dolphin Conservation Society 2009). Given, however, 
that the vessels involved in the route survey and laying stages are likely to be in the region for 
only relatively short periods of time and given that the proposed cable route area is traversed 
regularly by other vessels, the proposed development does not constitute a significant additional 
ship-noise burden. 

The second potential impact is entanglement or physical contact by cetaceans with the cable 
when it is being laid. Given that the cable laying process will take place over a very short period 
of time, however, this is considered extremely unlikely and is therefore considered an 
insignificant impact. 

The final potential impact comes after the cable has been laid during the operational phase. 
Between 1877 and 1955 there were 16 records of cetaceans becoming entangled in 
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unsupported sections of submarine cables. The most at risk group of cetaceans are the deep 
diving toothed species such as sperm whales (Heezen 1953), whose feeding behaviour involves 
swimming along the seabed with the lower jaw skimming the sediment. 

However, a more recent exhaustive study of cable fault databases containing records of 5740 
cable faults, between 1959 and 2006, failed to find a single record of cetacean entanglement in 
cables (Wood & Carter 2008). The review attributes this change in the frequency of 
entanglement, to change in the design of cables (coaxial to fibre optics), marine surveying 
resolution and availability, and cable laying techniques. In particular, the following five reasons 
are stated: 1) development of torque-balanced cables that were less prone to self- coiling; 2) 
laying armoured cables under slight tension to minimize suspensions and loops, and laying low-
torque, non-armoured cables with minimum slack to follow the seabed topography; 3) avoidance 
of rough topography where suspensions may develop; 4) burial of cables below the seabed on 
the continental shelf and upper slope to protect against shipping and fishing activities; and 5) 
use of fault repair procedures that reduce cable slack. This review concludes that entanglement 
by cetaceans is extremely unlikely to occur so this represents a non-significant impact. 

Table A4.5: Cetaceans Confirmed and Likely in Palauan Waters and IUCN 
Redlist Category 

Species Common 
Name 

Status IUCN Category 

Balaenoptera 
sp. 

Bryde’s-like 
whale 

Confirmed - 

Orcinus orca Orca Confirmed Dd 

Stenella 
coeruleoalba 

Striped 
dolphin 

Confirmed Dd 

Balaenoptera 
sp 

Minke 
whale 

Unconfirmed - 

Feresa 
attenuate 

Pygmy killer 
whale 

Unconfirmed Dd 

Globicephala 
electra 

Short-
finned pilot 
whale 

Unconfirmed Dd 

Physeter 
macrocephalu
s 

Sperm 
whale 

Unconfirmed Vu 

Psuedorca 
crassidens 

False killer 
whale 

Unconfirmed Dd 

Ziphius 
cavirostris 

Cuviers 
beaked 
whale 

Unconfirmed Lc 

Tursiops sp Bottlenose 
dolphin 

Unconfirmed Lc 

Stenella 
longirostris 

Spinner 
dolphin 

Unconfirmed Dd 

Stenella 
attenuate 

Pantropica
l spotted 
dolphin 

Unconfirmed Lc 

Lagenodlphis 
hosei 

Fraser’s 
dolphin 

Unconfirmed Lc 

Grampus 
griseus 

Risso’s 
dolphin 

Unconfirmed Lc 



78 

 

 

Key: Dd=data deficient Vu=vulnerable, Lc=Limited Coverage 
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International Conventions  
Table A4.6: List of Relevant Conventions and Treaties  

 Ratified  Convention and/or Treaty 

1996 To ratify the United Nations convention on the Law of the Sea (“UNCLOS”). 

1999 To accede to the “Convention on Biological Diversity,” the objectives of which are to 
conserve biological diversity, to promote the sustainable use of biological components, and 
to provide for the fair and equitable sharing of the benefits of genetic resources and 
technology, including biotechnology. 

1999 Kyoto Protocol to the United Nations Framework Convention on Climate Change 

1999 To ratify the Agreement on Regional Cooperation in Matters Affecting International 
Commercial Shipping in Micronesia. 

1999 To ratify the Articles of Agreement establishing the Arrangement for the Management of the 
Western Pacific Purse Seine Fishery, otherwise known as “The Palau Arrangement”.   

1999 Ratifying the convention for the prohibition of fishing with the long driftnets in the South 
Pacific, otherwise more popularly known as “The Wellington Convention” 

1999 Ratifying the Niue Treaty on Cooperation in Fisheries Surveillance and Law Enforcement in 
the South Pacific Region 

2000 To ratify the amendment to the treaty on fisheries between the Governments of certain 
Pacific Island States and the Government of the United States of America, the Aim of said 
amendments is to allow U.S. long line vessels access to high seas within the treaty area. 

2001 Cartagena Protocol on Biosafety to the Convention on Biological Diversity 

2002 Convention concerning the Protection of the World Cultural and Natural Heritage (11 Sept 
2002) 

2003 Protocol to Amend the Convention on Wetlands of International Importance Especially as 
Waterfowl Habitat 

2004 Convention on International Trade in Endangered Species of Wild Fauna and Flora 

2005 Convention on the Conservation and Management of Highly Migratory Fish Stocks in the 
Western and Central Pacific Ocean 

2006 To ratify the accession of the Republic of Palau to the Convention for the Conservation of 
Migratory Species of Wild Animals. 

2008 Agreement for the Implementation of the Provisions of the UN Convention on the Law of the 
Sea of 10 Dec 1982 relating to the Conservation and Management of Straddling Fish Stocks 
and Highly Migratory Fish Stocks 

2010 To ratify the Third Arrangement Implementing the Nauru Agreement Setting Forth Additional 
Terms and Conditions of Access to the Fisheries Zones of the Pacific. 

2010 To ratify a number of agreed upon amendments to the Palau Arrangement for the 
Management of the Western Pacific Purse Seine Fishery. 

2010 To ratify the amendments to the Federated States of Micronesia Arrangement for Regional 
Fisheries Access (The FSM Arrangements) 

2011 To provide for the acceptance, approval and ratification by the Republic of Palau of 
UNESCO’s Convention for the safeguarding of the Intangible Cultural Heritage. 

2011 To approve and otherwise ratify certain international agreements, conventions and treaties, 
including protocols or amendments thereto, within the respective purviews of the 
International Maritime Organization (IMO); the World Health Organization (WHO), and the 
International Telecommunications Union (ITU) in order to ensure efficient and orderly 
implementation of the Open Ship Registry Act of the Republic of Palau 

2011 Basel Convention on the Control of Transboundary Movement of Hazardous Wastes and 
their Disposal 

2011 International Convention for the Prevention of Marine Pollution from Ships, 1973 (MARPOL) 
adopted in London on 2 Nov 1973 and its Protocol of 1978, adopted in London on 2 Nov 
1973 and its Protocols of 1978, adopted in London on 17 Feb 1978(MARPL 73/78), including 
following subsidiaries: 
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Table A4.7: Membership to International & Regional Organizations   

 
International Organisation Membership 

 United Nations (UN) 

 United Nations Development Program (UNDP) 

 Secretariat of the Convention on International Trade in Endangered Species of Wild Fauna and 
Flora (CITES) 

 Food and Agriculture Organization of the United Nations (FAO) 

 International Seabed Authority (ISA) 

 International Watershed Project (IWP) 

 International Whaling Commission (IWC) 

 International Tribunal for Law of the Sea (ITLOS) 

 International Maritime Organization (IMO) 

 Bureau (Secretariat) of the Convention on Wetlands (RAMSAR)  

 Secretariat of the United Nation Convention to Combat Desertification (UNCCD) 

 Secretariat of the United Nations Convention on Biological Diversity (UNCBD) 

 United Nations Educational, Scientific and Cultural Organization (UNESCO) 

 Secretariat of the United Nations Framework Convention on Climate Change (UNFCCC) 

 Asian Development Bank  

 World Bank Group 

Regional Organisations Membership 

 Western and Central Pacific Fisheries Commission (WCPFC) 

 Secretariat of the Pacific Community (SPC) 

 Forum Fisheries Agency (FFA) 

 Secretariat of the Pacific Islands Forum (PIF) 

 Secretariat of the Pacific Regional Environment Programme (SPREP) 

 Applied Geoscience and Technology Division (SOPAC) of the Secretariat of the Pacific (SPC) 
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Table A4.8:  List of Conservation Areas in Palau 

Number Name State Year 
Established 

Type Ecosystem/Species 
Protected 

Size 
Km

2
 

PAN 

1 Ngeruangel 
Marine Reserve 

Kayangel 1996 Marine and 
Terrestrial 

Atoll island, reefs 
and lagoons 

34.9  

Northern  Reefs 
Managemnet Area 

Ngarchelong Under 
Development 

Marine & 
terrestrial  

Atoll island, reefs 
and lagoons 

  

2 Ebiil 
Conservation 
Area 

Ngarchelong 1999 Marine Grouper Spawning 
Aggregations 

19.0 2008 

3 Ngaraard 
Mangrove 
Conservation 
Area 

Ngaraard 1994 Marine and 
Terrestrial 

Mangrove 1.48 2011 

4 Ungellel 
Conservation 
Area 

Ngaraard 2007 Marine Seagrass bed and 
reef flat 

0.39 2011 

5 Ngerkall Lake 
Conservation 
Area 

Ngaraard 2008 Terrestrial 
freshwater 

Forest, pond, 
watershed 

2.23 2011 

6 Diong Era 
Ngerchokl 

Ngaraard 2008 Terrestrial, 
freshwater 

Forest, stream, 
water shed 

0.91 2011 

7 Ongiil Mangrove Ngaraard 2010 Marine 
coastal 

Mangrove and reef 2.0 2011 

8 Ngermasech 
Conservation 
Area 

Ngardmau 1998 Marine 
coastal 

Mangrove, reef flat, 
sea grass beds.  

2.93 2010 

9 Lleakelbelu Ngardmau 2005 Marine  Patch reef 0.62 2010 

10 Ngerchelchuus Ngardmau 2005 Terrestrial Forest, Mountain 
vista 

0.30 2010 

11 Ngardmau 
Waterfall 

Ngardmau 2005 Terrestrial Waterfall, flora & 
fauna 

6.12 2010 

12 Ngermeskang 
Nature Reserve 

Ngarmelengui 2008 Terrestrial Forest, river water 
shed 

8.86  

13 Ngermeskang 
Bird Sanctuary 

Ngarmelengui 2008 Terrestrial Swamp forest 1.50  

14 Ngaremeduu 
Bay 
Conservation 
Area 

Ngarmelengui, 
Aimeliik, 
Ngatpang, 

1999 Marine & 
Terrestrial 

Fish, corals and 
mangroves 

98.0  

Special Areas within the Ngaremeduu Bay Conservation Area  

15 Bkulengriil 
Conservation 
Area 

Ngarmelengui 2006 Marine & 
coastal 

Mangrove and sea 
grass 

0.71  

16 Bkulabeluu 
Conservation 
Area 

Ngaremelngui 2006 Marine  Northern channel, 
reef and fish 
spawning 
aggregation sites.  

0.30  

17 Mokiad 
Recreation Zone 

Ngaremelngui 2009 Marine Reef habitats   

19 Ngatpang Clam 
Conservation 
Area 

Ngatpang 2003 Marine Reef, Fish and 
Clams 

0.15  

18 Ngatpang Crab 
Conservation 
Area 

Ngatpang 2003 Marine Reef and Crabs  0.15  

19 Ngatpang Fish 
Conservation 
Area 

Ngatpang 2003 Marine & 
coastal 

Reef and fish  0.15  
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Number Name State Year 
Established 

Type Ecosystem/Species 
Protected 

Size 
Km

2
 

PAN 

20 Imul Mangrove 
Conservation 
Area 

Aimeliik 2002 Marine & 
coastal 

Mangrove forest 0.43  

21 Ngerchebal 
Island 
Conservation 
Area 

Aimeliik 2006 Marine & 
Terrestrial 

Island and reef flat 0.3  

22 Ngerderrar 
Watershed 
Conservation 
Area 

Aimeliik 2008 Terrestrial  Forest , watershed, 
flora & fauna 

3.80 2010 

23 Ngemai 
Conservation 
Area 

Ngiwal 1997 Marine  Reef flat  1.0 2008 

24 Olsolkesol water 
fall/ Ngerbekuu 
River Nature 
Reserve 

Ngiwal 2009 Terrestrial River system 1.05 2008 

25 Ngardok Nature 
reserve 

Melekeok 1999 Terrestrial Wetlands, forest, 
water shed. 

5.0 2008 

26 Ngermedellim 
Marine 
Sanctuary 

Melekeok 2010 Marine  Reef habitats 0.3  

27 Ngelukes 
Conservation 
Area 

Ngchesar 2002 Marine Patch reef habitat 0.50 2011 

28 Mesekelat 
Conservation 
Area 

Ngchesar 2002 Terrestrial  Forest, water shed. 0.50 2008 

29 Ngchesechang 
Mangrove 
Conservation 
Area 

Airai 1994 Marine, 
coastal 

Mangrove forest 0.97  

30 Oikull Mangrove 
Conservation 
Area 

Airai 2002 Marine, 
coastal 

Mangrove forest 0.78  

31 Ngeream 
Conservation 
Area 

Airai 1997 Marine, 
coastal 

Coastal and 
Mangrove forest 

1.64  

32 Medal Ngediull  
Reef 
Conservation 
Area  

Airai 2006 Marine, 
Coastal  

Coral reef, sea grass 0.30 2011 

33 Rock Island 
Southern 
Lagoon (RISL) 
Managemnet 
Area 

Koror 1997 Marine, 
Coastal 

Rock Island, 
lagoons, barrier reef. 

621.0  

Special Areas within the RISL  

34 Ngerukuid Islands 
Wildlife Preserve 

Koror 1956 Marine & 
terrestrial 

Island, reef lagoon 
habitats and 
resources 

11.02  

35 Ngerumekaol 
Spawning Area 

Koror 1976 Marine Grouper spawning 
aggregation 

2.08  

36 Ngkisaol Sardines 
Sanctuary 

Koror 1999 Marine Sardine spawning 
aggregation. 

0.05  

37 Ngederrak Reef Koror 2001 Marine Seagrass bed, reef 
flat 

5.98  
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Number Name State Year 
Established 

Type Ecosystem/Species 
Protected 

Size 
Km

2
 

PAN 

38 Ngerkebesang 
Conservation 
Zone 

Koror 2002 Marine Reef flat 0.04  

39 Ngemelis Island 
Complex 

Koror 1995 Marine & 
Terrestrial 

Island, reefs and 
dive sites 

40.26  

40 Teluleu 
Conservation Area 

Peleliu 2001 Marine Seagrass beds reef 
flat 

0.83  

41 Angaur 
Conservation 
Zone 

Angaur 2006 Marine Sea grass, reef flat 0.39  

42 Fanna Island 
Important Bird 
Area 

Sonsorol 
Islands 

Traditional 
decree 

Terrestrial Island 0.40  

43 Helen Reef 
Reserve 

Hatohobei 2001 Marine & 
terrestrial 

Atoll Island, reefs, 
lagoon 

163.0 2009 

PAN=Date added to Palau Protected Area Network
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Table A4.9: Detail of Conservation Areas in Relation to Preferred Cable Alignment 
 
Conservation Area Description 

 Ngarmelengui State 

Ngaremeduu Bay 
conservation area 

 This large conservation area has been developed to protect the marine and coastal habitats and 
resources within this area. The area covers the offshore waters of the continental shelf, barrier reef 
and the nation’s main commercial shipping channel, patch reefs, and intertidal areas including 
mangroves and sea grass beds. Within the area there is a number of specific conservation area in the 
three States the area covers as described below.  

 The proposed cable alignment passes directly through this conservation area.  

Bkulabeluu 
conservation area 

 Is a small conservation area within the Ngaremeduu Bay conservation area located in the main 
commercial shipping channel that is designed specifically to manage a number of species of groupers 
(Serranidae) spawning aggregations through a total ban on fishing.  Habitat protection and the 
collection of resources are managed.  

 The proposed cable alignment passes directly through this conservation area. 

Bkulengriil 
conservation area 

 Is a small conservation area within the Ngaremeduu conservation area located adjacent to the 
coastline designated to provide protection to the mangrove forests that boarder the coastline and sea 
grass beds located on the intertidal and sub tidal reef flats.  

 The proposed cable alignment passes to the west (greater than 500 meters) of this conservation area.  

Ngatpang State 

Ngaremeduu Bay 
conservation area 

As above 

Ngatpang 
conservation area 

 This relatively large conservation area has been developed to protect the marine and coastal habitats 
and resources within this area. The area covers the inshore sub tidal and intertidal areas including 
mangroves and sea grass beds. Within the area there is a number of specific conservation area as 
described below.  

 The proposed cable alignment passes to the west (greater than 500 meters) of this conservation area. 

Mokiad Recreation 
Zone 

 This area is located within the Ngatpang conservation area and provides site specific Management for 
the marine and coastal habitats to ensure recreational uses (e.g. swimming, snorkelling, jet skis and 
the like).  

 The proposed cable alignment passes to the west (greater than 500 meters) of this conservation area. 

Ngatpang Fish 
conservation area 

 Is a small conservation area within the Ngatpang conservation area located adjacent to the coastline 
designated to provide protection (e.g. no collection) to the intertidal and sub tidal habitats and fish 
populations.  

 The proposed cable alignment passes to the west (greater than 500 meters) of this conservation area.  

Ngatpang Clam 
conservation area 

 Is a small conservation area within the Ngatpang conservation area located adjacent to the coastline 
designated to provide specific protection (e.g. no collection) to the clam populations located within this 
area as well as the intertidal and sub tidal habitats and fish populations.  

 The proposed cable alignment passes to the west (greater than 500 meters) of this conservation area. 

Ngatpang Mangrove 
Crab conservation 
area 

 Is a small conservation area within the Ngatpang conservation area located adjacent to the coastline 
designated to provide specific protection (e.g. no collection) to the mangrove crab populations within 
this area and the intertidal and sub tidal habitats that are associated with this crustacean. 

 The proposed cable alignment passes to the west (greater than 500 meters) of this conservation area. 

Aimelik State 

Ngaremeduu 
conservation area 

As above 

Ngerchebal Island 
Wildlife 
conservation area 

 Is a small conservation area designated in 1956 that encompasses the entire island of Ngerchebal and 
its surrounding shallow water reef flat and lagoonal waters extending out to the shallow water reef 
edge. The island is located roughly within the center of the sub tidal lagoonal area of Aimeliik State 
and is designated to provide specific protection to the island and its resources and the surrounding 
marine systems.  

 The proposed cable alignment passes to the west of this conservation area. The exact path of the 
cable will pass within 500 meters of the conservation area boundaries.  
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Koror State 

Rock Island 
Southern Lagoon 
Management Area 

 This is the largest marine and terrestrial Management Area (621 km2) in Palau and was designated in 
1997. It has been developed to protect the marine and coastal habitats and resources within this area. 
The area covers the offshore waters of the continental shelf, barrier reef, patch reefs, rock islands and 
intertidal areas including mangroves and sea grass beds. Within the area there is a number of specific 
conservation area all of which is not associated with the proposed cable alignment and therefore is not 
discussed in this report.  

 The proposed cable alignment does pass directly through this Management area but is not located 
near the conservation areas. 
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ANNEX 2: CONSULTATION AND INFORMATION SESSION RECORD AND 
PRESENTATION 

25 July 2014 
9:49 AM 
Koror State Assembly Hall 
Palau Fibre Optic Cable Project 
Public Consultation and Communication Program (PCCP) 
 
The public consultation and communication program was opened with the Minister of Finance 
giving an overview of the purpose of the public consultation and communication conducted.  
The Minister gave an overview of the financing requirement in the joint cable project Palau is 
pursuing with the FSM and the requisites by the ADB for packaging and reviewing a loan 
application from Palau.  Rhinehart Silas, in his capacity as the Chairman of the Palau-side of the 
Micro-Pal Fibre Optic Committee, gave introduction on the historical genesis of the project and 
some of the achievements Palau has made in collaboration with the FSM.  Palau, in moving 
forward with the project, now seeks ADB financing of its share of the project cost and, as a 
requirement, specific safeguard assessments (i.e. environmental and social) had to be 
undertaken by a contracted firm by the ADB.  Geza was introduced as the team leader for the 
firm doing the safeguard assessment and was assigned to conduct the public hearing on the 
potential environmental and social impact of the expected cable’s landing in Palau.  Geza 
moved to conduct his presentation on the safeguard assessment on the cable, and the following 
is a record of the questions and statements from the audience (names and additional 
information on the audience members are reflected on the attached sign-up sheet for the 
program): 

Senator Inabo: on the assessed cable landing route in-shore, is that the best option?  

Geza: environmentally, yes, as the studied route is away from the Ngercheball island and the 
mangroves when we move in-shore towards the landing station.  There are strict environmental 
guidelines a cable supply contractor will have to adhere to in order to minimize or avoid 
damages, and we will provide those to the contract supplier.  An environmental assessment will 
be completed towards the end of August.  If you or anyone know or believe there is a better, 
alternative route, we will be happy to look into providing an analysis of alternative options.  The 
in-shore route we are looking at is understood to be a fishing ground so the EA will address 
potential risks to fishing.  There is indeed possibility that the in-shore route would have the cable 
susceptible to certain fishing activities imposing damages, and we need to clearly address that 
as we don’t want to incur huge maintenance costs. 

Rekemesik Surangel Whipps, Sr.: What would be the best type of cable for this project? This 
is a question that followed Rhinehart’s sharing a sample display of various cables that had been 
cut and framed showing the following cable designations: LW, SA_1,9, SA_3,6 and DA_3,6/3,6.  
The question was answered by Geza that the matter is really for an appropriate cable specialist 
to give the best answer but from the sample shown around, the smallest was basically for long-
haul, off-shore laying and the largest size was for in-shore use.  

Sam Masang: in laying the cable, say, through the Ngaremlengui Channel coming in-shore, 
what would be the best placement of the cable? Alongside the channel or through the middle?  
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Geza: appropriate engineer will have the proper marine study data on the channel to decide the 
best cable, but with the best technology they have in this business, it will likely be either 
anchored or buried deep in the ocean floor where there will unlikely be human-induced activity 
to damage the cable.  If there are local knowledge on the channel showing best, alternative 
options for such laying, we are open to evaluating them. 

Matt Cruz: for the huge ship used in laying the offshore cable, what would be the impact on 
getting closer to the shore?   

Geza: the ship types they use in laying the cable on the bottom of the deep sea carry 
specialized equipment that greatly minimize the level of damage on the ocean bottom, and 
when it comes to the in-shore laying, there will likely be employing of a smaller ship to utilize 
one of the two technologies that had been presented in the slides at the beginning of the 
program. 

Ben Adelbai: will we use the same cable as used in the Pohnpei to Guam layup? 

Geza: likely the same type of off-shore cable but, of course, a different one that would be 
determined by the procurement process outcome. 

Sam Masang: would this project also connect Chuuk and Kosrae? Would PNCC use the cable? 

Geza: the current work scope includes assessment for Chuuk, and that is a matter for FSM and 
the World Bank to render final decision but our understanding is,  yes, Chuuk will be connected 
also.  As to PNCC to utilize the cable, it’s for Palau to make a determination.   

PNCC GM Paul Kingzio: shared about huge investment PNCC has absorbed from recent 
typhoons and new satellite upgrades, including upcoming 3G.  We will need to review our 
financial standing to make that determination. 

Rhinehart: as board member of PNCC, I will not dispute the presentation by the GM, but in 
view of upcoming ICT liberalization bill, that followed the endorsement of the new ICT reform 
policy, PNCC will be treated like any other private operator and would eventually find advantage 
in utilizing the upcoming fibre optic cable. 

Charles Obichang: the policy is to set in place the best, proven road for all to benefit from 
improved connectivity, and we are like looking to put that one big road with many lanes to be 
shared by all operators.   

Bilung Gloria Salii: there is no doubt there is an overdue need for improved and affordable 
services to consumers.  We must put all necessary due diligence to ensure that inshore effects 
on fishing and our livelihood are minimized, if cannot be totally avoided.  Palauanas heavily 
relay on the seas for their daily sustenance and general livelihood and we must reflect well on 
the lessons we have learned from the increasing sewer-related damages.  Would the new loan 
put a stress on the government? The negative impacts from speedy, readily available internet 
and TV must be looked into, as we do not want our kids to get more exposure to damaging 
programs these days.   
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Rhinehart: the cable project is intended to be self-financing from the wholesaling of bandwidth 
to many operations, and the government is closely monitoring progress on the development of 
the business case that supports the cable investment.   

Geza: there are “controls” at homes for parents and household residents to block certain 
programs that would address such concerns on the negative social impact of this cable service, 
and the concerns are duly noted in our work and expected report. 

Senator Inabo: this government initiative on the cable is independent of  PNCC interests and 
our objective is to promote competition that is good and will help drive down costs to 
consumers. 

Ibedul Yutaka Gibbons: followed the earlier question asking if PNCC will indeed use the cable 
as that is important to ensuring the viability of the cable investment. 

*Few individuals commented on how with a reformed telecomm environment PNCC will 
eventually be led to utilize the cable service and on how satellite, despite recent 
improvements, would still have us at the mercy of satellite owners.  Cable is more 
reliable and there is the fact that the countries (cable corporations) will own the cable as 
a good thing.   

Matt Cruz: has there been a relevant study done on the feasibility and viability of these 
investments so it does not end up just another major investment that  improves internet service 
but prices would still be so high as now the case? He noted how he agrees as to what the huge 
economic benefits of a cable are, but, coming from a commercial point of view, we need to see 
a proper cost-benefit analysis to support the case for the cable option. 

Rhinehart: a business case had been done earlier by expert teams and we will be happy to 
share relevant sections of that; however, we do anticipate to update the business case and will 
make public disclosure of the document at appropriate time in the future. 

Charles Obichang: we have spent so much time on the business case discussion so let’s 
refocus to the environmental and social impact discussion on the proposed cable project.  
Detailed economic and financial analysis should be developed and disseminated later, along 
with other technical issues.  

Ibedul Yutaka Gibbons: if a cable is damaged in the sea, could someone in the area get 
electrocuted? 

Geza: explained how power shuts off in a certain segment instantly to render certain segments 
of the cable free from power and harmless.  

Bilung Gloria Salii: we are interested to know the lifespan and maintenance situation on this 
cable? 

Geza: provided a general overview of how new cables usually are estimated to have at least 25 
year lifespan but often times are longer, as Palau’s own domestic cable has been up for nearly 
20 years with many refurbished cables of close to 20 years now being reused and pare 
estimated to have additional 15 years or more of life.   
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Rhinehart: Recent expert analysis of the PNCC domestic cable has shown this just this year 
that the cable could be further used after nearly 20 years of use by another 20 years. The 
analysis was done in the United Kingdom last month. 

Charles Obichang: now that we seem to have no more specific questions on the safeguard 
assessment, let us break for lunch, eat and anyone with further questions can ask. 

Lunch: with no further questions asked. 
 
Session declared officially closed: 12:15 Noon. 
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Annex 3: LIST OF PEOPLE MET 

Loc. Name  Designation Organization Contact 
No./email 

Palau Elbuchel Sadang Minister  Ministry of Finance (MoF), Palau 7672501 

 F.Umiich 
Sengebau 

Minister Ministry of Natural Resources, 
Environment and Tourism 
(MoNRET), Palau 

7675435 

 Rhinehart Silas  Chairman ICT Task Force, Palau 7753008 

 Alfonsa Koshiba Development 
Coordination 
Officer 

Asian Development Bank, Palau  

 Paulus K. Kingzio Chief 
Administrative 
Officer 

Palau National Communication 
Corporation (PNCC), Palau 

7759908 

 Myers Techitong Corporate 
Administrator 

PNCC, Palau 7753401 

 Stalin Bai Plant 
Operations 
Manager 

PNCC, Palau 7759967 

 Richard Ruluked Transmission 
Operation 

PNCC, Palau  

 Larry Goddard Managing 
Director 

The Pacific Development Law 
Group, Palau  

4884529 

 Sam Masang President Palau Communication & 
Electronics Co. (Dba Palau 
Telecom), Palau 

7790477 

 Salvador Tellames Member ICT Task Force 4885350 

 Takkon Chin Divisional 
Commercial 
Cheif 

Ministry of Public Infrastructure, 
Industries and Commerce (MPIIC), 
Palau 

4882109 

 Kelson Tiknu 

 

Technical 
Manager 

Division of Marine Transportation, 
MPIIC, Palau 

4884224 

 Sterlina Gabrial Acting Director Bureau of Lands & Surveys, 
MPIIC, Palau 

 

 Ryan Zinchefsky Legal Counsel  ICT Task Force, Palau  

 Roxanne Y. 
Blesam 

Executive 
Officer 

Environmental Quality Protection 
Board (EQPB), Palau 

4883600 

 Metiek Kimie 
Ngirchechol 

Supervisor Water Quality Lab, EQPB, Palau 4883600 

 Percy Reechelluul Acting Director Bureau of Marine Resources, 
Palau 

7792326 

 Mario Katosang Executive Palau Conservation Society, Palau 7784301 
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Loc. Name  Designation Organization Contact 
No./email 

 Director 

 Lolita Gibbons – 
Decherong  

Conservation 
and Protected 
Areas 
Coordinator 

Palau Conservation Society, Palau 4883993 

 King M. Sam 

 

Program 
Manager, 

Protected Area Network (PAN), 
MoNRET, Palau  

 

7675435 

 Gwendalyn Sisior Scientific Officer PAN, MoNRET, Palau   

 Darlynne Takawo Assistant GIS 
Analyst 

Palau Automated Land and 
Resource Information System 
(PALARIS), Palau 

4886654 

 Yimnang Golbuu CEO Palau International Coral Reef 
Centre, Palau 

4886951 

  Pilung  Mechesil Belau (Women of Palau)  

 Ms Leilani N. 
Reklai 

Governor/ 
Treasurer 
Governors’ 
Assn./ 

BOD, Telecom 

Ameliik State asgov@pal
aunet.com 

leireklai@g
mail.com 

 Ms Francisca  
Otong 

Governor Ngatpang State  

 Mr Takkon Chin Chief Division of Communications tchin1234
@yahoo.co

m 

 Ms Baklai 
Temengil-Chilton 

Minister Community and Cultural Affairs mcca@pal
aunet.com 

 Dr Patrick Tellei, 
Ed.D. 

President Palau Community College tellei@pala
u.edu 

  Students Palau Community College  

 Camsek E. Chin President Palau National Senate senate@pa
launet.com 

mailto:asgov@palaunet.com
mailto:asgov@palaunet.com
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Annex 4: Environmental and Social Management Plan 

 

Environmental and Social Impact Monitoring Table (ESMoT) 

 

Project Period 
and 
Environmental 
Parameters 

Project Impact Mitigation Measures 

Details of 
Monitoring 
Action to be 
Undertaken 

When/ 
Frequency/ 
Duration 

Output to 
be 
Provided 

Who 
Implements 

Who  
Supervises 

1.  PRE-CONSTRUCTION PERIOD 

Physical Environment       

1.1 Air Pollution 

Air pollutants 
released from all 
vessels involved in 
cable contract  

In contract specs, require all ships used, 
to submit emission certification re PM, 
SO2 and NOx. The results will need to 
meet emission standards for such 
vessels, based on the USEPA 
standards 
(http://www.epa.gov/otaq/marine.htm   
CFR-40 set of codes). A smoke density 
test will also be performed by the 
technical monitor, using the Canadian 
Department of Transport Smoke Chart 
set out in the schedule of the 
regulations 
(https://www.dieselnet.com/standards/c
a/marine.php).  For vessels with diesel 
engines a stack smoke density less than 
No. 1 is normally required with the 
exception that a smoke density of No. 2 
for an aggregate of not more than 4 
minutes in any 30-minute period is 
allowed.  

Confirm contract 
specification and 
compliance 
certification 

During 
preconstruction 
period 

Written and 
signed DD 
inspection  
note-to file  

Project 
Coordinator 

MICROPAL & 
National PMU 

1.2 Substrate Use of foreign 
materials for filling 
cable trench, 
causing unknown 
pollution.  

Specify in cable-laying contractor’s  
specification that;  
1. All backfill will have to be only locally 
sourced or seabed material.   
2. Only inert/stable materials are to be 
used in cable laying and anchoring. 
Be aware of unexploded WWII 
munitions.  

Confirm contract 
specification and  
bidder response 

During 
preconstruction 
period 

Written and 
signed DD 
inspection  
note-to file  

Project 
Coordinator 

MICROPAL & 
National PMU 
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Project Period 
and 
Environmental 
Parameters 

Project Impact Mitigation Measures 

Details of 
Monitoring 
Action to be 
Undertaken 

When/ 
Frequency/ 
Duration 

Output to 
be 
Provided 

Who 
Implements 

Who  
Supervises 

1.3 UXO Failure to complete 
an unexploded 
ordinance sweep of 
the cable route as it 
enters the coastal 
waters could lead to 
explosions and loss 
of life 

Conduct a UXO survey of the cable 
alignment as it passes the barrier reef 
cut and all the way to the landing site 

Obtain record of 
UXU sweep 
completed 

During 
preconstruction 
period 

Written and 
signed DD 
inspection  
note-to file  

Project 
Coordinator 

MICROPAL & 
National PMU 

1.4 
Hydrothermal 
Vents  

1. Physical damage 
to vents by cable or 
cable- laying 
equipment. 
2. Smothering by 
disturbing area 
sediments. 
3. Physical damage 
to cable, given 
300

o
C of vent water. 

1. In construction contract specifications 
(prepared by Project Coordinator)  
require survey team to identify a cable 
route that maintains a minimum 
clearance of 1 Km  from active 
hydrothermal vents ( if known), and 
specify this route in the cable-laying 
specification.  

Confirm that 
appropriate 
specification 
contained  bid 
documentation 

During 
preconstruction 
period 

Written and 
signed DD 
inspection  
note-to file  

Project 
Coordinator 

MICROPAL & 
National PMU 

1.5 Sea mounts.  Physical damage to 
habitat and possible 
fishery usage. 

During preparation of contract 
specifications, Project Coordinator will 
include a minimum clearance of 2 Km 
from the base of seamounts, for any 
cable alignment and that this 
specification will be rigorously adhered 
to by the contractor (both the 
oceanographic survey and cable -laying 
operators)  

Confirm 
adequate 
presentation in 
bid 
documentation 

When b id 
documents are 
being prepared 

DD note to 
file 

Project 
Coordinator 

MICROPAL & 
National PMU 

Ecological Environment       

1.6 
Conservation 
Areas (MPA)  

Disturbance of 
marine organisms 
and habitats in CA.  

1. Define in contract specifications, via 
GPS and survey markers,   a cable 
route that provides ≥ 75m distance from 
CA boundaries, and requires all survey 
and cable laying vessels to maintain this 
distance at all times (limited by the 
proximity of CAs to the shipping 
channel).  

Confirm contract 
specification in 
place as 
indicated in 
ESMP 

During 
preconstruction 
period 

Written and 
signed DD 
inspection  
note-to file  

Project 
Coordinator 

MICROPAL & 
National PMU 
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Project Period 
and 
Environmental 
Parameters 

Project Impact Mitigation Measures 

Details of 
Monitoring 
Action to be 
Undertaken 

When/ 
Frequency/ 
Duration 

Output to 
be 
Provided 

Who 
Implements 

Who  
Supervises 

1.7 Coastal and 
deep ocean 
habitats 

Accidental discharge 
of pollutants from 
vessel and from 
vessel grounding. 

1. Require bidders to provide 
specifications of the fuel and lubricant 
management equipment and storage on 
survey and cable laying vessels used  
and certify that the installations in in 
compliance with national regulations 
and-or MARPOL specifications for fuel 
management   
2. Maintain a contingency plan to 
address spills and storm events and due 
to grounding. .  

Confirm that 
appropriate 
specification 
contained  bid 
documentation 

During 
preconstruction 
period 

Written and 
signed DD 
inspection  
note-to file  

Project 
Coordinator 

MICROPAL & 
National PMU 

1.8 Coral 
Communities 

Failure to plan route 
around coral 
communities 

 Via contract specifications instruct 
cable survey team to survey cable 
alignment around all coral reefs, 
avoiding all coral outcrops, and 
following the defined shipping channel. 

Confirm that 
appropriate 
specification 
contained  bid 
documentation 

During 
preconstruction 
period 

Written and 
signed DD 
inspection  
note-to file  

Project 
Coordinator 

MICROPAL & 
National PMU 

1.9 Sea grass Damage to sea 
grass communities 
due to cable 
placement. 

 

Define in contract specifications that the 
cable`s placement must be confined 
narrow a path (less than 0.4m  wide an 
0.75m deep), keeping in mind that the 
cable will be between 3 and 6cm in 
diameter. 

Confirm that 
appropriate 
specification 
contained  bid 
documentation 

During 
preconstruction 
period 

Written and 
signed DD 
inspection  
note-to file  

Project 
Coordinator 

MICROPAL & 
National PMU 

1.10 Species 
potentially at 
risk 

 

1. Ocean sonar 
survey affecting 
cetaceans. 
2. Entanglement in 
cable by deep 
diving cetaceans 
such as the sperm 
whale. 
 
 

Contract specifications to include 
reference to best practices for operating 
vessels in proximity to marine mammals 
as included in Env. Code of good 
Practice document, prepared as part of 
this assignment. These instructions 
include:  
1. Survey timing outside whale 
presence/migration season, namely 
between May and October. 
2. Post a watch for whales and suspend 
activities when whales are within 1 Km 
of vessel. 

1. 3. Multi-beam and/or side-scan 
sonar only – No Air Guns. 

Confirm inclusion 
in contract 
specifications 

When 
specifications 
are being written 

Record to 
file 

Project 
Coordinator 

MICROPAL & 
National PMU 

Socio-Economic Environment       
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Project Period 
and 
Environmental 
Parameters 

Project Impact Mitigation Measures 

Details of 
Monitoring 
Action to be 
Undertaken 

When/ 
Frequency/ 
Duration 

Output to 
be 
Provided 

Who 
Implements 

Who  
Supervises 

1.11 Coastal 
Resource 
Users– 
subsistence and 
artisanal 
fisheries 
 

1. Damage to 
ecosystem integrity 
and fishery 
productivity through 
loss or damage to 
local fishing 
grounds.  

Using the data on design limits found in 
the IEE, prepare contract specs.  
defining   trenching/cable laying 
activities to be limited to a narrow 
corridor and trenching to be followed by 
immediate burial. 

Confirm that 
contract 
specification is 
properly written 
and includes 
specs. 

When 
specifications 
are being written 

Record to 
file 

Project 
Coordinator 

MICROPAL & 
National PMU 

1.12 ESMP 
implementation 
monitor 

Lack of an 
experienced 
technician will likely 
lead to delayed or 
failed 
implementation of 
ESMP items, e.g. no 
clauses in the bid 
docs. 

As a first task of the project Coordinator 
or lead of the National PMU, an ESMP 
technician will be retained for a 2 year 
period, to help implement and record 
the delivery of the ESMP 

Confirm that the 
technician is on 
staff since the 
start of the 
project 

At start of the 
detailed design 
stage 

Note to file Project 
Coordinator 

MICROPAL & 
National PMU 

1.13 Community 
Information 

       

1.14 Community 
Grievances 

Minor 
concerns/issues 
developing 
community 
resentments due to 
unaddressed project 
related concerns. 

Establishment of grievance redresses 
mechanism prior to commencement of 
civil works. 

Confirm that 
requirements for 
a grievance 
redress 
mechanism are in 
Contract specs. 
and that it is in 
the IEE   

During detailed 
design stage 

A note to 
file 

Project 
Coordinator 

MICROPAL & 
National PMU 

2.  CONSTRUCTION PERIOD      

Physical Environment       

2.1 Air Quality  

Emissions from 
survey and cable 
placement vessels 

Zero tolerance and immediate repair 
required—as specified in Contract 
specifications; namely stack emissions 
and stack smoke tests as defined in IEE 
and at web sited defined in IEE . Vessel 
fined and shut down within 5 days of 
notice 

Collect emission 
testing results 
from contractor 

Prior to start of 
work 

Record to 
file 

Project 
Coordinator 

National PMU &  
MICROPAL 
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Project Period 
and 
Environmental 
Parameters 

Project Impact Mitigation Measures 

Details of 
Monitoring 
Action to be 
Undertaken 

When/ 
Frequency/ 
Duration 

Output to 
be 
Provided 

Who 
Implements 

Who  
Supervises 

2.2 Substrate Introduction of 
foreign substances 
reacting with 
environment or 
introduced medium 
for introduced 
organisms.  

Contractor to insure that: 
1. All backfill use only original material 
as per cable laying specifications. 
2. Use only inert/stable materials in 
cable laying and anchoring as per cable 
laying specifications. 

Inspect backfilling 
operation to 
insure no foreign 
material used 
and substrate 
replaced quickly 

During this 
work—in 
nearshore 
waters 

DD note Project 
Coordinator 

National PMU 
MICROPAL 

2.3 
Hydrothermal 
Vents  

Physical damage to 
vents or cable.  
 

As per contract specifications, lay cable 
along surveyed alignment which has 
identified any hydrothermal vents and 
maintains a minimum clearance of 1 
Km from active hydrothermal vents to 
protect the site(s) as well as the cable, 
given the 300

o
C temperatures of the 

discharge. 

If hydrothermal 
vents detected 
during initial 
ocean, survey, 
periodically check 
on cable location 
to be sure it is 
placed in 
compliance with 
the limits defined. 

When the 
detailed design 
is completed 
and the cable 
placement is to 
take place 

Compliance 
checklist-
signed 

Coordinator 
working with 
senior 
safeguards 
technician 

Project 
Coordinator 

2.4 Sea mounts  Physical damage to 
habitat and possible 
fishery usage. 

As defined in the contract 
specifications, lay cable along 
designated survey route, which 
maintains a minimum clearance of 2 
Km from the base of seamounts  

If seamounts are 
identified by local 
fishers, during 
the detailed 
design work, the 
monitor will check 
on cable location 
to be sure it is 
placed in 
compliance with 
the limits defined. 

When the 
detailed design 
is completed 
and the cable 
placement is to 
take place 

Compliance 
checklist-
signed 

Coordinator 
working with 
senior 
safeguards 
technician 

Project 
Coordinator 

Ecological Environment       

2.5 Marine  
Coastal 
Conservation 
Areas 

Disturbance of 
marine organisms 
and habitats in CA.  

According to contract specs., the 
contractor(s) will ensure that they: 
1. Lay cable along surveyed route 
providing for a safe distance (≥ 75m) 
from CA s as per cable laying 
specifications 
2. Keep all survey and support vessels 
at safe distances from CA areas.  

Inspect cable 
laying operation 
in coastal waters 
and confirm 
minimum 
distance from 
CAs is 
maintained 

As soon as work 
takes place 
inside the barrier 
reef—inside the 
passage into 
nearshore 
waters 

Record of 
inspection 
and 
findings—
written and 
photos 

Project 
Coordinator 
and Senior 
Safeguards 
monitor 

Project 
Coordinator 

2.6 Coastal  and  
Deep Ocean 
Habitats 

Accidental 
discharge of 
pollutants from 
vessel. 

Adhere to contract specifications and 
national laws, containing all fuel, 
lubricants and transmission fluids in 
double walled tanks on vessels and if in 

Inspect both 
survey and cable 
laying vessel of 
contractor and 

At start of work 
and for all 
vessels used 

Written 
compliance 
checklist 

Coordinator 
working with 
senior 
safeguards 

Project 
Coordinator 



104 

 

 

Project Period 
and 
Environmental 
Parameters 

Project Impact Mitigation Measures 

Details of 
Monitoring 
Action to be 
Undertaken 

When/ 
Frequency/ 
Duration 

Output to 
be 
Provided 

Who 
Implements 

Who  
Supervises 

drums, store below deck, as specified in 
contract specifications. 
2. Maintain a contingency plan to 
address spills and storm events.  

confirm 
compliance 

technician 

2.7 Coral 
Communities 

Destruction of coral 
communities 

1. Contractor(s) to adhere to ≥75m  
avoidance rule and lay cable along 
surveyed route, as per cable-laying 
specification, thus avoiding coral reefs 
and outcrops. 
2. Contractor to received map  from 
State Marine  Resources agency, 
showing coral areas on route from 
passage to landing. 

Inspect cable 
laying operations 
in vicinity of coral 
formations and 
confirm 
compliance 

1. When work is 
going on  in 
vicinity of coral 
areas 
 
2. defined during 
the detailed 
design work 

Written 
compliance 
report (can 
be bullet 
format, with 
photos. 
Confirm 
that 
contractor 
has coral 
community 
location 
map 

Coordinator 
working with 
senior 
safeguards 
technician 

Project 
Coordinator 

2.8 Sea grass Destruction of sea 
grass communities. 

 

 As defined  in contract specs;  
1. restrict cable footprint to as narrow a 
path as possible ( 0.4m wide by 0.75m 
deep), when burying across a seagrass 
meadow, and fill trench immediately.   
2. if possible, avoid crossing seagrass 
meadow 

Inspect cable 
laying operations 
in seagrass area, 
and   confirm 
compliance 

When work is 
going on  in and 
around 
Seagrass 
meadows 

Compliance 
checklist-
signed 

Coordinator 
working with 
senior 
safeguards 
technician 

Project 
Coordinator 

2.9 Species of 
Special Interest 
- Cetaceans 

Entanglement in 
cable risk for deep 
diving cetaceans 

 

Control cable tension so that laid cable 
conforms to undulations of seabed as 
per cable laying specification and-or 
provide anchors if needed.  

Discussion with 
person in charge 
of cable 
placement to 
confirm 
understanding re 
cetacean 
sensitivity 

At start of survey 
and start of 
cable placement 

DD note to 
file 

Coordinator 
working with 
senior 
safeguards 
technician 

Project 
Coordinator 

Socio-Economic Environment       

2.10 Coastal 
Resource 
Users-  
subsistence and 
artisanal 
fisheries 

Damage to local 
nearshore fishing 
grounds or 
introduce greater 
changes of gear 
entanglement 
 

As per the contract specifications,  
confine trenching activities to as narrow 
a corridor as possible and restore site 
when finished and confine 
trenching/laying activities to as short a 
period as possible 
3. Request Fisheries authorities to 
advise local fishers of cable laying 
activities, dates, and avoidance 

1. Examine 
trenching activity 
in nearshore 
waters and 
establish 
compliance with 
work area limits 
defined in ESMP. 
2.Interview 

When trenching 
going on in 
nearshore 
waters 

DD note to 
file 

Coordinator 
working with 
senior 
safeguards 
technician 

Project 
Coordinator 
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Project Period 
and 
Environmental 
Parameters 

Project Impact Mitigation Measures 

Details of 
Monitoring 
Action to be 
Undertaken 

When/ 
Frequency/ 
Duration 

Output to 
be 
Provided 

Who 
Implements 

Who  
Supervises 

measures. 
4. Consider placing warning markers 
along cable line in shallow (<10 m) 
waters. 

fishers to 
determine if  
contractor met to 
advise re cable 
laying activity 
3. Locate cable 
markers or other 
means 

2.11 Coastal 
Resource 
Users– Game 
fishers 

1. Displacement of 
activities during 
cable laying.  
2. Entanglement of 
fishing gear.   
3. Damage to 
ecosystem integrity 
and fishery 
productivity. 
 

1. Project Coordinator to ensure a 
shipping notice is issued warning of 
cable laying, dates, and safe clearance 
for other activities. 
2. Request Port Authorities & Marine 
Resources Authority to advise local 
operators of cable laying activities, 
location (planned corridor survey) and 
avoidance measures.  
3. Confine laying activities to as short a 
period as possible, preferably outside 
any fishing seasons defined during the 
consultation with Marine Resources 
authorities.  

Shipping 
notice(s) issued. 
 

When work is 
under taken. 

1. Shipping 
notice(s) 
cited and/or 
content 
recorded 
verification 
report 
2. 
Recorded 
and photo- 
graphed 
observation
s  

Project 
Coordinator 
and ESMP 
technician, 
and other 
spec. as 
required 

National PMU 

2.12 Coastal 
shipping – 
commercial 
shipping and 
ports 

1. Physical injury of 
cable by shipping. 
2. Disruption to 
shipping during 
cable laying.  

1. Ensure a shipping notice is issued, 
warning of cable-laying, dates, and safe 
clearance for other activities. 
2. Request Port Authorities to advise 
local shipping of laying activities and 
avoidance measures. 
3. Contractors to provide written 
statement to Project Coordinator that 
marine navigation lights and other 
national maritime measures are closely 
followed by the contractors’ vessels at 
all times. 

Shipping (local 
and international) 
notice(s) issued. 
Appropriate 
markers and 
signage 
employed 
 

When work is 
under taken. 

1. Shipping 
notice(s) 
cited and/or 
content 
recorded 
verification 
report 
2. Written 
observation
s and   
photograph
s. 
 

Project 
Coordinator 
and ESMP 
technician, 

National PMU 

2.13 Land Use 

Straying of agreed 
to cable alignment 
into communal 
resource area.  
Community 
perception of cable 
encroachment to 

Conduct a series of consultations with 
government, private sector and non-
government organizations including 
women and youth on progress of work 
and cable alignment.  
These consultations have the objective 
of informing all interested people on the 

Obtain  review 
and  file 
record/notes/ 
minutes of 
consultations 
completed 

Within 5  days of 
landuse issue 
consultation 
taking place 

Copy of 
record of 
meeting 
completed 

Contractor Project 
Coordinator 



106 

 

 

Project Period 
and 
Environmental 
Parameters 

Project Impact Mitigation Measures 

Details of 
Monitoring 
Action to be 
Undertaken 

When/ 
Frequency/ 
Duration 

Output to 
be 
Provided 

Who 
Implements 

Who  
Supervises 

‘no-go’ marine 
protected areas. 

work and general alignment location 
and methods to used. 

2.14  Access  

Temporary loss of 
access to fishing 
grounds for local 
communities during 
laying of undersea 
cable. 

Provision of electronic and print notices 
to local communities/ fishermen of 
construction schedule and contact 
person in case of inquiries. 

Inspect material 
distributed and 
confirm timely 
distribution 

At start of 
construction 
where access 
restrictions could 
arise 

Copy of 
material 
distributed 

Contractor 
Project 
Coordinator 

2.15 
Environmental 
Completion 
Reporting 

Contractor fails to 
prepare a summary 
report defining the 
mitigation & 
monitoring actions 
completed & what 
needs to be 
continued during 
the Operating 
period.  

Prepare a completion report and deliver 
to the Engineer.  

Review 
completion report 
and file 
compliance 
checklist 

Once when the 
report is 
submitted by 
contractor(s) 

Compliance 
checklist 

ESMP 
monitor 

Project 
Coordinator 

2.16 Contractor 
Awareness 
Raising 

A contractor with 
little understanding 
of EMPs or 
safeguard matters 
initiates the work 
and causes 
damage, impacts 
and complaints 

Conduct a1 day contractor ESMP 
implementation briefing reviewing the 
mitigative, monitoring and reporting 
requirements 

Review briefing 
material and 
attendance 
record 

Once after the 
briefing session 
takes place 

Review 
report 

ESMP 
monitor and 
Project 
Coordinator 

Project 
Coordinator 

3.0  OPERATING PERIOD       

Physical and Ecological Environment       

3.1  
Environmental 
Measures 
completion 
Report 

No report and no 
record of actions 
implemented during 
the construction 
period 

Prepare completion report 
 

Confirm that 
completion report 
is available and 
provided by the 
contractor 

At the end of the 
construction 
period, 
extending 1 
month into the 
operating period 

DD note Proj. 
Coordinator 

MICROPAL 
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Project Period 
and 
Environmental 
Parameters 

Project Impact Mitigation Measures 

Details of 
Monitoring 
Action to be 
Undertaken 

When/ 
Frequency/ 
Duration 

Output to 
be 
Provided 

Who 
Implements 

Who  
Supervises 

3.2 Oceanic 
habitat – 
Hydrothermal 
vents 

Physical impact on 
cable of vent water.  

New vents can appear in proximity to 
the cable and re-routing of cable may be 
required to maintain safe clearance 

Undertake 
periodic check in 
vicinity of 
hydrothermal 
vent areas ( if 
detected) 

After any 
significant  
volcanic activity 

DD note Cable 
service 
provider 

Cable Owner 

3.3 Perceived 
marine pollution 

Fear of potential 
damages to marine 
life and impact to 
food supplies by 
communities 

The use of the Grievance Redress 
Committee to address community 
concerns needs to be established by the 
Implementing Agency , taking 
immediate action to address mostly 
perceived concerns, before they 
become negative rumours.  

Review and 
record operation 
of the grievance 
redress 
committee, and 
report on 

As complaints 
arise 

Inspection 
report 

Cable 
service 
provider 

Cable owner 

Socio-Economic Environment       

3.4 Impact 
assoc. with 
improved 
Internet—better 
access to 
harmful sites 

Failure to adopt 
measures and 
continue mitigation 
actions defined in 
the Construction 
Period 
Environmental 
Completion report. 

Make population aware of ‘internet site 
blocking features available to every 
subscriber. 

Examine and 
record steps 
taken to inform 
public 

Once the service 
becomes 
operational 

DD note 

Cable 
service 
provider 

Cable Owner 

3.5 Fishing Fishing Gear 
snagging 

Clearly advertise location of undersea 
cable and alert local fishers and 
dangers of gear snagging (which will 
actually be minor as it will be buried 3 
feet below the seafloor.  

Confirm with 
fishers that steps 
necessary were 
taken 

After cable has 
been placed 

DD note Cable 
service 
provider 

Cable Owner 

 


