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Reef-91 712556.31 9941634 0.55

Reef-92 712542.13 9941626 0.16

Reef-93 712540.56 9941629 0.44

Reef-94 712514.56 9941623 0.58

Reef-95 712521.13 9941632 0.79

Reef-96 712529.38 9941644 0.47

Reef-97 712520.5 9941644 0.55

Reef-98 712519.56 9941655 0.68

Reef-99 712530.25 9941668 0.33

Reef-100 712544.81 9941657 0.49

Reef-101 712551.38 9941667 0.46

Reef-102 712557.69 9941670 0.32

Reef-103 712542.75 9941670 1.03

Reef-104 712545.31 9941673 0.39

Reef-105 712553 9941682 0.75

Reef-106 712554.13 9941676 0.79

Reef-107 712557.38 9941674 0.77

Reef-108 712559.75 9941676 2.09

Reef-109 712561.31 9941679 0.42

Reef-110 712565.38 9941675 0.64

Reef-111 712564.44 9941669 0.6

Reef-112 712573.56 9941667 0.33

Reef-113 712587.94 9941678 0.28

Reef-114 712593.81 9941668 0.78

Reef-115 712598.5 9941667 0.45

Reef-116 712608.5 9941686 0.98

Reef-117 712621.06 9941688 0.55

Reef-118 712620.06 9941694 0.34

Reef-119 712623.38 9941697 0.57

Reef-120 712616 9941697 0.35

Reef-121 712605 9941705 0.27

Reef-122 712619.19 9941721 0.31

Reef-123 712630.56 9941714 0.41

Reef-124 712636.75 9941714 0.56

Reef-125 712640.5 9941736 0.36

Reef-126 712642.06 9941743 0.64

Reef-127 712641.63 9941747 0.34

Reef-128 712640.56 9941750 0.42

Reef-129 712651.13 9941762 0.49

Reef-130 712652.63 9941765 0.38

Reef-131 712646.69 9941769 0.43

Reef-132 712641.06 9941756 0.53

Reef-133 712636 9941752 0.47

Reef-134 712636.88 9941743 0.36

Reef-135 712630.38 9941743 0.66
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ANNEX D – Survey Boundary Coordinates  

Nauru Reef Survey - Boundary coordinates in WGS 84 Zone 58S 

Reef North 

 

 Reef South     

East North Point  East North Point   

712553.3 9941800 NR-1  712486.8 9941555 SR-1   

712559.3 9941802 NR-2  712501.9 9941602 SR-2   

712657.6 9941775 NR-3  712532.5 9941592 SR-3   

712652.2 9941751 NR-4  712557.3 9941582 SR-4   

712647.7 9941731 NR-5  712572.2 9941576 SR-5   

712642.2 9941702 NR-6  712581.1 9941572 SR-6   

712632.3 9941699 NR-7  712578.6 9941560 SR-7   

712621.3 9941654 NR-8  712559.3 9941564 SR-8   

712616.8 9941641 NR-9  712553.3 9941558 SR-9   

712610.4 9941624 NR-10  712547.2 9941559 SR-10   

712609.4 9941613 NR-11  712533.2 9941549 SR-11   

712609.4 9941606 NR-12  712529.9 9941541 SR-12   

712606.5 9941602 NR-13  712525.5 9941542 SR-13   

712585.6 9941586 NR-14  712487.2 9941550 SR-14   

712575.6 9941586 NR-15       

712556.3 9941593 NR-16       

712528 9941606 NR-17       

712511.6 9941612 NR-18       

712508.6 9941623 NR-19       

712515.1 9941650 NR-20       

712513.1 9941665 NR-21       

712517.1 9941673 NR-22       

712522.8 9941696 NR-23       

712532.5 9941724 NR-24       

712528 9941727 NR-25       

712539.5 9941778 NR-26       

712547.4 9941778 NR-27       
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Figure 5: Survey Boundary Plot 
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ANNEX E – Survey Gaps Coordinates 

 

The following are centre points of small local data gaps in the reef where reef pools were difficult to 

survey. Coordinates are in WGS-84 Zone 58S metres. 

 

East North 

712562.5 9941604.56 

712574.09 9941657.6 

712555.8 9941675.5 
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DISCLAIMER  

DISCLAIMER 

This Document is an important legal document.  The use of this report is governed by and subject to this 

disclaimer. 

Milsearch Client 

The e tity that co issio ed this report, a d ho is Milsearch Australia Pty Li ited’s Milsearch  client 

is Cardno Pty Ltd the Clie t . 

Purpose of This Report 

This report was commissioned for the purpose of detailing the activities undertaken by Milsearch on the 

Clie t’s “ite a d the results of those acti ities The Purpose . 

Disclaimer 

Milsearch accepts no responsibility or liability for any use of this report or any reliance upon this report 

by any person, other than the use of the whole report by the Client consistent with the Purpose.  Milsearch 

accepts no responsibility or liability to any person who relies upon a part of this report.  This report must 

at all times be considered in its entirety.  

 

  



 

LIST OF ACRONYMS AND DEFINITIONS 

 

Acronyms and Definitions that may be used in this report: 

 

Asian Development Bank (ADB) 

Area of Interest (AoI):  The geographic area encompassed by this study – i.e., the study area. 

Armour Piercing (AP): Describes weapons specifically designed to penetrate armour. 

Bottom or Ground Sea Mines:  Mines which lay on the seabed.  Generally these mines are influence 

operated but may be contact in shallow water used to target landing craft. 

Contact Sea Mine:  An explosive device which requires the target to contact it in order to function.  This 

is as opposed to influence mines which function when influenced by the target.   

Desk Top Review (DTR) An Historical Review of military activities focussed on ordnance types and likely 

remaining contamination. 

Explosive Ordnance (EO):  All munitions containing explosives or chemical agents.  This includes bombs 

and warheads; guided and ballistic missiles; artillery shells, mortars, rockets and small arms ammunition; 

all mines, torpedoes, depth charges and demolition charges; pyrotechnics, clusters and dispensers; 

cartridge and propellant actuated devices; electro-explosive devices; clandestine and improvised 

explosive devices; and all similar or related items or components explosive in nature. 

Explosive Ordnance Disposal:  The detection, identification, field evaluation, rendering safe and final 

disposal of unexploded ordnance.  It may also include the rendering safe and/or disposal of explosive 

ordnance, which may have become hazardous by damage or deterioration.  

Explosive Ordnance Disposal Book (EODB): US military publications dealing with Explosive Ordnance 

Disposal procedures. 

Explosive Ordnance Waste (EOW):  Inert material remnant from the initiation or functioning of explosive 

ordnance. 

Explosive Remnants of War (ERW): Unexploded Ordnance (UXO) and Abandoned Explosive Ordnance 

(AXO). (CCW protocol V). (IMAS-04-10 Glossary of mine action terms, Second Edition, Clause 3.100.) 

General Purpose (GP) Refers to general purpose high explosive bombs as opposed to specific purpose 

bombs such as incendiary, propaganda leaflet etc. 

Influence Sea Mines: Sea mines which function when influenced by the target.  Influences used to 

function sea mines can be: 

1. Acoustic/Seismic; 

2. Magnetic; 

3. Pressure, and 

4. Combination of above influences. 

Moored Sea Mines:  Floating mines which are moored in position. 

Nautical Miles (nmi) 1,852 metres 

Remotely Operated Vehicle (ROV) Used to investigate underwater anomalies. 
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Semi Armour Piercing (SAP): Describes a weapon which has a dual role of penetrating armour and a 

general purpose function. 

Unexploded Ordnance (UXO):  Explosive ordnance that has been primed, fused, armed, or otherwise 

prepared for action, and have been fired, dropped, launched, projected or placed in such a manner as to 

constitute a hazard to operations, installation, personnel, or materiel but remains unexploded either by 

malfunction, design, or any other cause.   
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EXECUTIVE SUMMARY 

The Asian Development Bank (ADB) is conducting a feasibility study with regards to a Port Development 

Project in Nauru.  Milsearch Pty Ltd (Milsearch) has been contracted by Cardno Pty Ltd (Cardno) to conduct 

the following tasks: 

1. Focused Historical Review – all World War II activities related to Nauru; 

2. Geophysical Survey – a 100% coverage of all available areas suitable for an Explosive Remnants of 

War (ERW) Geophysical G858 Survey within the project footprint, and 

3. Risk Assessment and ERW Risk Mitigation Management Plan – based on the results of the Historical 

Review and the Geophysical Survey data.  

As a result of the Focused Historical Review and the Geophysical Survey Milsearch concludes that the 

ADB Nauru Port Development Project footprint is very likely to be contaminated with ERW. 

Milsearch has made the following recommendations which should be costed into any further works: 

1. A 100% area coverage ERW remediation service is required for the entire footprint;  

2. Given the condition of the site and the small size of some possible ordnance types, there will remain 

a small residual risk of ERW being encountered; 

3. In order to mitigate this risk an Explosive Ordnance Disposal Technician should be appointed as an 

ERW Safety Officer and should remain on site should project construction go ahead; 

4. Any ground intrusive works conducted prior to the 100% area coverage ERW remediation service 

should be safeguarded using small area clearance or avoidance methodologies, and 

5. All on-site staff and off-site management staff should receive a Hazardous ERW Awareness induction. 

Should you have any questions regarding this report please do not hesitate to contact Milsearch. 

 

 

Alan McKeown 

Senior Operations Manager 

Milsearch Pty Ltd 

+61 (0) 418 548 933 

amckeown@milsearch.com.au  
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1.0 INTRODUCTION 

From 1940 until the end of WWII, the Republic of Nauru was subject to both naval and aerial 

bombardment by both Axis and Allied forces.  As a result Nauru remains, in areas, heavily contaminated 

with hazardous Explosive Remnants of War (ERW).  ERW contamination poses a severe threat to a variety 

of activities including the safety of personnel and successful completion of infrastructure projects such as 

the ADB Nauru Port Development Project. 

In order to assess this risk Milsearch has been contracted to conduct an ERW focused historical Desk Top 

Review (DTR) and a Geophisical ERW Survey.  These tasks are reported at Part A of this report.  

2.0 RISK ASSESSMENT 

Based on the results of the DTR and the survey Milsearch concludes that; there is a high probability that 

hazardous ERW would be encountered during the progress of the proposed ADB Nauru Port 

Develop e t Project  

Additionally, based on the results of the DTR and the survey Milsearch recommends that; a 100% area 

coverage ERW remediation service is conducted prior to commencement of the proposed ADB Nauru 

Port Develop e t Project  

Regardless of the recommended 100% area coverage ERW remediation service, due to the problematic 

site conditions, high levels of non-ordnance related ferrous waste, the surf zone, and the small size, yet 

still hazardous nature of some ordnance types, there will remain a small residual risk of ERW 

contamination on the site. 

It is therefore recommended that:  A qualified EOD Technician should be engaged as an ERW Safety 

Officer and should be present on-site for any construction phase of the ADB Nauru Port Development 

Project.  The ERW Safety Officer would provide advice regarding ERW remediation certification and 

ERW mitigation requirements, conduct small area clearance for unanticipated works outside the ERW 

remediation certified area, and also provide an immediate response to any ERW finds. 

Annex C to Part A Section 1 of this Report provides a comprehensive guide of munitions likely to be located 

in this area.  The size and ferrous content of these likely munitions must be considered when conducting 

any further remediation works. 

3.0 RECCOMENDED ERW REMEDIATION SOLLUTIONS 

There are four distinct environments to consider for ERW Remediation purposes.  Each area will require 

different technologies and methodologies: 

1. Area 1 - to the east of the Waterfront Road; 

2. Area 2 - delimited by the Waterfront Road in the East and the low water mark in the west; 

3. Area 3 - surf zone; and 

4. Area 4 – marine (if required). 

 



 
Plate 2: Four Separate ERW Remediation Environments 

 

3.1 Area 1 

ERW Remediation in Area 1 which is bordered by the Waterfront Road in the west and the project 

boundaries in all other directions is problematic due to existing structures and building detritus.  These 

structures and the surrounding detritus will interfere with the operation of detection equipment and 

severely limit its use.   

It is recommended that this area should be carefully cleared under the supervision of qualified 

Explosive Ordnance Disposal (EOD) Technicians.  The EOD Technicians would first conduct a visual 

search and where possible support this with a Minelab F3 detector.  Plant would then be used to 

carefully dissemble and remove the structures and detritus.  An EOD Technician would be allocated to 

each excavator and would remain at its location conducting further visual and where possible 

instrument searches as the structure removal progresses. 

Once the entire area is cleared it would then be subjected to a 100% area coverage Geophysical ERW 

Survey or a 100% area coverage Analogue ERW Survey depending on the surface conditions post 

structure removal.  On completion of the survey the data would be processed and a team of EOD 

Technicians would investigate every discrete ferrous anomaly to determine whether it is ERW or 

otherwise.  Dependent on the Senior EOD Technician’s judgment, all ERW would be either removed, 

rendered safe and removed, or disposed of in place. 
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Plate 3: Milsearch G858 Geophysical ERW Survey Being Conducted in Area 1 

 

3.2 Area 2 

Most of Area 2 was subjected to 

a Geophysical ERW Survey as 

part of Milsearch’s E‘W 
contamination investigative 

process.  The US 20lb 

Fragmentation Bomb was 

selected as a probable minimum 

target size for the G858 ERW 

geophysical survey.  Figure 1 

below shows the northern 

section of Area 2.  Note that the 

eastern section which abuts Area 

1 is not able to be processed into 

valid data due to the presence of 

building and other domestic 

detritus. 
Plate 4: Eastern Section of Area 2 Abutting Area 1 
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Plate 5: Ferrous Non-ordnance Related Waste in Area 2 

 

 
Figure 1: Northern Section Area 2 - Processed Magnetic Data Plot 
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The processed Magnetic Data Plots in conjunction with the Ordnance Detection Survey - Interpretation 

and Investigation ‘eports for  hat is co o ly referred to as dig sheets’.  The anomalies listed in 

the dig sheets’ require investigation as part of the recommended 100% area coverage ERW 

remediation service. 

The Area 2 G858 ERW Geophysical Survey Report which includes the Magnetic Data Plots and the 

Ordnance Detection Survey - Interpretation and Investigation Report is provided as Part A Section 2 of 

this report. 

There where areas of building and other domestic detritus which made confident discrimination of a 

20lb fragmentation bomb size anomaly impossible.  These sections of Area 2 need to be treated with 

the same methodology as Area 1. 

This survey was conducted as far as possible to the low water mark in order to ensure an overlap with 

the Area 3 remediation solution. 

Depe de t o  the “e ior EOD Tech icia ’s judgment, all ERW would be either removed, rendered safe 

and removed, or disposed of in place. 

 

 

 
Plate 6: Area 2 at High Tide (note rusted tank) 
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Plate 7: Area 2 at Low Tide (note Area 3 surf zone) Plate 8: Analogue Magnetometer Area 2 

Ideal for small area clearance & Avoidance 

 

 

 

3.3 Area 3 

The crossover zone between land 

and marine is an especially difficult 

area.  It is too shallow for a towed 

marine survey and water surge 

provides a difficult working 

environment for divers. 

Regardless, this area must be 

searched and Milsearch 

recommends divers with 

underwater magnetometers be 

used.  Equipment such as the 

Ebinger Magnex 130B 

Magnetometer shown in Plate 9 is 

recommended.  

 

Plate 9: EOD Diver with Ebinger Magnex 130B 

Magnetometer 
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Jackstay lines would be laid across the coral seabed in order to ensure a systematic 100% coverage. 

The diver would swim up and down the Jackstay with the magnetometer.  Recorded anomalies located 

on top of the coral would be immediately investigated to determine them as ERW or otherwise.  

Recorded anomalies located below the coral would be marked for later investigation. 

This process could only be conducted in calm weather however if it was conducted simultaneously 

with the Area 2 works the EOD Divers could be employed ashore when weather conditions were 

unsuitable.  To ensure an overlap with Area 2, the search should as far as possible commence at the 

high water mark. 

 

 
Figure 2: Diver Jackstay Layout 

 

 

 

Depe de t o  the “e ior EOD Tech icia ’s judgment, all ERW would be either removed, rendered safe 

and removed, or disposed of in place. 

3.4 Area 4 

If required as part of the ADB Port Development Project, area 4 should be subjected to a marine 

Geophysical ERW Survey.  Equipment such as the Geometrics Transverse Gradiometer shown in Plate 

10 below is recommended. 

As for surface ERW Geophysical Surveys, an ERW Geophysical Survey Report which would include the 

Magnetic Data Plots and an Ordnance Detection Survey - Interpretation and Investigation Report 

would be generated.  The anomalies would be investigated by a Remotely Operated Vehicle (ROV) or 

specially trained EOD Divers.  

Depe de t o  the “e ior EOD Tech icia ’s judgment, all ERW would be either removed, rendered safe 

and removed, or disposed of in place. 

It must be noted that this equipment would be unable to confidently detect smaller items of ordnance.  

The most likely solution for Area 4 is that the Area 3 search be extended into Area 4 as far as is required 

for the Project 
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Plate 10: Deploying the Geometrics Model G-882TVG Transverse Gradiometer  

4.0 RISK MATRIX 

Due to the problematic conditions present on the site, high levels of non-ordnance related ferrous waste, 

the surf zone, and the small size, yet still hazardous nature of some ordnance types, there will always 

remain a small residual risk of ERW contamination on the site.   

A qualified EOD Technician should be engaged as an ERW Safety Officer and should be present on-site 

throughout the ADB Nauru Port Development Project. The ERW Safety Officer would provide advice 

regarding ERW remediation certification, ERW mitigation requirements, and also provide an immediate 

response to any ERW finds. 

 

Plate 11: US 20mm High Explosive Projectile – Likely Residual Contamination  
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Figure 3: Project Risk Matrix 
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5.0 ERW OR SUSPECTED ERW ENCOUNTER 

Hazardous ERW can be very hard to identify as such, especially after years of exposure and corrosion.  Any 

item which cannot be clearly identified must be treated as potential ERW.  In the advent that a suspicious 

item is encountered personnel must:  

 

1. Move away from the suspect item but remain where they can warn away other personnel; 

2. Inform the Site ERW Safety Officer of the find;   

3. You should never pick up or touch an item of ERW or Suspected ERW, and 

4. If you did t drop it – do t pick it up. 
 

6.0 SUMMARY 

There is a high risk of ERW contamination being present at the ADB Nauru Port Development Project Site.  

In the absence of an appropriate response as described in Section 4 to Part B of this report, ERW would 

pose a grave risk to project personnel and equipment. 

 

7.0 CONCLUSIONS 

The ERW remediation solutions as described in Section 4 to Part B of this report are critical to the safe 

conduct of any construction work conducted at the ADB Port Development Project site.  Any intrusive 

work conducted prior to the conduct of the ERW remediation solutions would require the presence of an 

EOD Technician to conduct small area ERW avoidance searches.  An Explosive Ordnance Disposal 

Technician should be appointed as an ERW Safety Officer and should remain on site should project 

construction go ahead. 

 

 

Alan McKeown 

Senior Operations Manager 

Milsearch Pty Ltd 

+61 (0) 418 548 933 

amckeown@milsearch.com.au  

 

mailto:amckeown@milsearch.com.au
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1 Introduction 

The exposed port is limited in availability by swell and, to a lesser extent, onshore winds.  The new Port will 

cater primarily for container trade and tanker vessels. A key challenge of the design is to provide a layout 

that maximises available weather windows. Many modern container ports required 24/7 access to berth. This 

ideal availability target is not achievable at the site due to the practical limitations of constructing an enclosed 

harbour.  

Currently the Port is serviced by a dedicated charter vessel service from a distant major Port. The new Port 

is to provide the small island nation with the benefit of quick vessel turn-around and interest from shipping 

companies that may already be serving surrounding countries and may add the island nation to their liner 

service at a more competitive shipping rate. Such an arrangement also results in demurrage risk for the new 

Port (noting that demurrage costs are already an issue at the existing port). Vessels on a liner route will not 

accommodate large delays.  

There is limited ability for pilots and the harbour master to predict current and wind conditions at the location 

and no ability for prediction of current conditions. 

 

Figure 1-1 Locality Plan 
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2 Inshore Wave Modelling 

2.1 Project Data 

MetOcean data for the inshore wave modelling has been informed by the MetOcean Design Criteria Report 

[2]. This report outlines the sources for wind (BoM), water level (BoM) and wave (CAWCR) information.  

2.1.1 Wave Data 

A wave hindcast prepared by CAWCR for the Pacific-Australia Climate Change Science and Adaptation 

Planning program was adopted to inform offshore wave conditions. The hindcast model information adopted 

for inshore analysis includes wave height, period and direction from 1979 to 2012.  

2.1.1.1 Extreme Waves 

The MetOcean Design Criteria Report [2] included an extreme value analysis of deep water waves in the 

vicinity of the port site, this information is summarised in Table 2-1. 

Table 2-1 Extreme offshore wave heights at Nauru 

ARI (year) Significant wave 

height (m) 

1 2.67 

5 3.35 

10 3.65 

50 4.38 

100 4.70 

200 5.02 

500 5.45 

The report noted the distribution of mean wave period (Tm02) with wave height shows that the highest 

waves are associated with a mean wave-period of 7-8 s. It was therefore recommended that this period be 

used for design purposes 

2.1.2 Water Level 

For the purposes of depth limited wave breaking and overtopping, the design water level will be the 100 year 

water level combined with sea-level rise defined in the MetOcean Design Criteria Report [2], i.e. 3.25 + 0.58 

= 3.83 m NCD. 
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2.2 Wave Occurrence 

Cardno’s MetOcean Report describes the meteorological conditions at Nauru, noting that the the most 

frequent wave direction is from the east south-east, followed by east north-east, see Figure 2-1.  

Figure 2-1 Wave rose showing significant wave height for years 1979 to 2013 inclusive (Cardno, 
2016) 

 

Critically, the MetOcean report also describes the inter-annual variability in the Nauru wave climate, noting 

that the highest waves come from the west, most likely due the westerly monsoon and tropical cyclones 

(typhoons) [2]. 

The influence of the West Pacific Monsoon on Nauru generally varies with the phase and strength of the El 

Niño-Southern Oscillation and is usually associated with strong El Niño events [6]. Typically, an El Niño 

event occurs at irregular intervals of two to seven years, with an average of five years [3] 

Figure 2-2 Timeline of El Niño events between 1900 and 2016 [4, 5] 

 

 

As the site is on the Western side of Nauru, it is generally sheltered from the vast majority of wave action. 

However, the port is exposed in these monsoonal conditions where the wind and waves are coming from the 

west.  

2.3 Wave Modelling 

2.3.1 Model Setup 

A rectangular grid with a grid size of 5m was adopted for the inshore wave climate investigation. The ocean 

side boundary was set approximately parallel to the 100 m NCD depth contour. This boundary depth was 

adopted as it is representative of the depth from which the hindcast offshore wave data adopted for the 

investigation was determined. The adopted SWAN model bathymetry is presented in Figure 2-3. 
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Figure 2-3 Bathymetry and output locations from SWAN Model 

 

2.3.2 Inshore Wave Model 

The penetration of operational waves to the dredged basin area from offshore was investigated by applying 

the SWAN wave model to the preparation of wave transfer coefficients for a full suite of ‘offshore’ wave 
heights, periods and directions, namely: 

> Mean wave periods (Tm) ranging from 3s to 13s - at 2s intervals;  

> Wave directions from south-west (200°TN), clockwise through to north (0 °TN) at 12.25 degree intervals; 

> Significant wave heights (Hs) of 0.5m, 1m, 1.5m, 2m, 3m, 4m and 6m.  

> Water levels of 0m NCD through to 2.7m NCD. 

The results of this SWAN wave modelling provided matrices of wave coefficients and near shore wave 

directions at the selected output locations around the dredge basin – see Figure 2-3. This model output 

provided a time-series of wave parameters in terms of wave height (Hs), wave period (Tm) and direction. 

The model outputs regions are denoted as: 

- Reef edge: Offshore – ‘O’ ; 

- Northern side of berth pocket – ‘N’ ; 

- Centre of berth pocket – ‘C’ ; 

- Southern side of berth pocket – ‘S’ 

The output locations are numbered from offshore to inshore for each region – see Figure 2-3. 
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3 Operability 

3.1 Method 

3.1.1 Optimoor 

An operability assessment was made using a mooring analysis package, specifically Optimoor’s Wave 
Response Module. A Hydrodynamic Coefficient File (HCF) for a container vessel was used to best resemble 

the vessels specific hull characteristics below water (i.e the vessels block coefficient).  

There are several publications that provide safe movement limit data for vessels at berth. The published 

movement limits for coastal freighters unloading from a ships gear were taken from BS6349-1 [1]. The 

movement limits, environmental conditions and limiting wave heights are presented in Table 3-1 below. 

Table 3-1 Optimoor Operability Limits 

Direction 
(degrees from 
head) 

Wind (all 
directions) 

knots 

Current 
(shore 

parallel) 

knots 

Period 

s 

Surge 

m 

Sway 

m 

Heave 

m 

Roll 

m 

Pitch 

m 

Yaw 

m 

Wave 
height 
limit 

m 

Limits 1 1.2 0.6 2 1 1  

0 (head sea) 20 1 9 0.02 0.12 0.57 1 0 0 1.3 

15 20 1 9 0.1 0.07 0.62 1 0.4 0.2 0.9 

30 20 1 9 0.17 0.13 0.56 1 0.7 0.3 0.6 

45  20 1 9 0.18 0.13 0.55 1 0.7 0.2 0.4 

90 (beam sea) 20 1 9 0.18 0.12 0.57 1 0.7 0.2 1.1 

3.1.2 Operability Analysis 

Results of the nearshore wave model (Section 2) were compared against the operability limits identified in 

Table 3-1 for each inshore location identified in Figure 2-3. A total of 34 years of hourly data was analysed to 

determine operability (298,056 data points). 

In order to consider the port ‘operable’ (combination of wave height and direction below threshold specified 

in Table 3-1), it was agreed that an operable window of 24 hours would be required, i.e. if the port was 

operable for a 6 hour window within a period of inoperability, that time would be classified as inoperable. 

Nearshore model locations N3, S4 and O1 (see Figure 2-3) are adopted hereafter as ‘Northern’, ‘Southern’ 
and ‘Offshore’ respectively for comparison of operability. Vessel orientation (true bearing – see Table 3-2) for 

each berthing option is outlined in Table 3-2. 

Table 3-2 Vessel orientation at berth 

Berthing Location True Bearing (degrees TN) 

Northern 244 

Southern 232 

Offshore 180 



Operability Comparison 
Nauru Port Development Project 

21 September 2017 Cardno 6 

Figure 3-1 Vessel True Bearing (from http://navyadvancement.tpub.com) 

 

3.2 Results 

Nearshore model locations N3, S4 and O1 (see Figure 2-3) are adopted hereafter as ‘Northern’, ‘Southern’ 
and ‘Offshore’ respectively for comparison of operability.  

Target operability is generally defined in the Port Designer’s Handbook [7] as: 

‘The yearly berth availability should generally be approximately 95 per cent, and not less than approximately 

85 per cent at any particular month of the year.’ 

Overall availability and the number of months which have an availability of less than 85% are presented in 

Table 3-3 below, along with the maximum number of inoperable days in any given month. While the 

maximum number of inoperable days in any given month is not a metric given in the Port Designer’s 
Handbook, it could be important if Nauru adjusts to frequent importation of goods and supplies and therefore 

begins to stockpile less, hence relying on the availability of the port. Further, a ‘Monsoonal Availability’ 
parameter has been included in the results, representing the availability in the monsoonal metocean 

conditions i.e. waves coming from the western direction (see Section 2.2). 

Table 3-3 Operability Comparison Results 

Location Overall Availability Most inoperable days in any 
month 

Percentage of months where 
availability < 85% 

Northern 98.67 % 9 3 % 

Southern 93 % 21 15 % 

Offshore 92.95 % 21 15 % 

Scatter plots of wave height vs direction are compared with operable limits for Northern, Southern and 

Offshore locations in Figures 3-2 to 3-4 below.  
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Figure 3-2 Northern Operability 
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Figure 3-3 Southern Operability 
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Figure 3-4 Offshore Operability 

 

 

3.3 Discussion 

Section 3.2 illustrates the advantages of berthing the vessel on the northern side of the berthing pocket, 

rather than the southern side. Operability advantages include: 

- Preferable alignment (wave climate more head-on) 

- Increased overall operability (increase in operability of over 5.5% for northern berthing) 

- Decrease in maximum inoperable days in any given month (decrease of 57% for northern berthing) 

- Decrease in the percentage of months which have a monthly operability of less than 85% (decrease of 

78% for northern berthing) 
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ECONOMIC ANALYSIS 
 
A. Alternative Analysis 
 

1.  The project will provide a berthing pocket, breakwater and a wharf in Aiwo port that will 
enable visiting vessels to berth and unload cargo directly to shore. The ability to do this year-
round and in most weather conditions will generate economic benefits. An economic analysis was 
performed following Asian Development Bank (ADB) Guidelines for the Economic Analysis of 
Projects (2017) to determine the overall project viability.1 
 

2. The ‘without project’ scenario included maintenance of the existing offshore mooring chain 
and buoy system and upgrades to onshore facilities that have reached the end of their service 
life. Several design options were considered for the ‘with project’ scenario. Option 1 is adjacent 
to the existing harbor and comprises a rock fill causeway connecting a 120m long piled wharf 
located along the edge of the reef and two mooring dolphins.  Option 2 comprises a 30m wide 
piled wharf adjacent to a 50m wide berth pocket and 170m long breakwater.  Option 3 comprises   
a 30m wide piled wharf with two berthing pockets (30m wide on the landward side and 50m wide 
on the seaward side) and 209m breakwater. Options 2 and 3 also included sub-options with and 
without the breakwater. 

 
3. The full life-cycle costs of each option, was assessed against the primary project objective 
of increasing the days per year the port is open and reducing the number of days for vessel 
servicing.  Option 2 with the breakwater resulted in the lowest cost-effectiveness ratio of $2.79 
million per day was recommended for further analysis as the “with project” scenario.2  
 
B. Port Traffic 
 

4.  The shipping lines servicing Nauru reduced from two to one in 2015 because of poor port 
infrastructure and operating constraints.  Currently, the single shipping line services Nauru with 
an expected call frequency of once per month. Nauru’s growth forecasts are 3.0% in FY2016 and 
15.0% in FY2017, as the economy fully recovers from the 10.0% contraction in FY2015 due to 
declining phosphate exports. However, beyond this, annual growth is likely to be low over the 
medium to long term (2% per annum up to year 10, and static growth beyond this). The current 
economic forecast does not indicate high growth in either the export or import of goods and, 
subsequently only small changes in container throughput. The purpose of the project is to improve 
reliability of delivery of existing demand rather than accommodate growing demand.    

 

C. Assumptions and Parameters 
 

5. The ‘without project’ scenario assumes that the existing maintenance program for the 
mooring system would be abandoned in 2020, requiring the use of chartered tug boats to maintain 
operational capacity of the port. It was also assumed that the existing sole shipping line (Neptune 
Shipping) would withdraw from service under such a scenario and the government would have to 
charter vessels to meet the current and forecast demand for goods brought to Nauru by container 
and fuel ship calls. Chartered vessels would provide similar services to the existing vessels, they 
would follow the same call frequency and require pusher barge assistance in unloading.  

                                                      

1  ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila. 
2  The cost effectiveness ratio of Option 1 and Option 3 with breakwater were assessed to be $5.5 million 

per day and $2.28 million per day respectively. 

http://www.adb.org/Documents/RRPs/?id=XXXXX-XX-X
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6. However, chartered vessels would incur additional costs related to the travel distances 
to/from Nauru from their port of origin.  
 
7. A 30-year period was used in the economic analysis with a residual value of 40% of capital 
costs assumed, based on the significantly improved port facilities with 50 years of engineering 
design life of the new assets. A two-year construction period was assumed, with the upgraded 
port opening in 2020. An economic internal rate of return (EIRR) was estimated and evaluated 
against the target rate of 9%. 
 
8. All costs and benefits are expressed in USD 2017 prices. World price numeraire was 
applied to both identified costs and benefits. The ADB 2004 guidance on shadow exchange rates 
indicates a typical adjustment factor of between around 0.8 to 1.0 for Pacific Island countries. For 
this assessment, non-traded inputs (i.e. those not imported/exported by Nauru) are estimated at 
their market price equivalent and then adjusted to the world price by multiplying by a standard 
conversion factor (SCF) of 0.92.3 In the absence of detailed labor cost estimates, the labor 
component of costs and benefits was adjusted through use of an industry-standard shadow wage 
rate factor (SWRF) of 0.75. All benefits have been converted back using SCF of 0.92 to make 
standard board parity. 
 
9. All taxes, custom duties and price contingencies were excluded from the analysis. The 
project benefits were evaluated in terms of non-incremental (e.g. resource cost savings) and 
incremental (e.g. willingness to pay) benefits. Given the nature of the project, the key benefits 
identified are the non-incremental benefits received directly by shipping lines through reduced 
vessel servicing times and port operation costs. Incremental benefits associated with generated 
shipping traffic are small in comparison.  
 
D. Economic Assessment 
 

10. Costs. Construction works will include (i) dredging the berthing pocket, (ii) construction of 
a new wharf, (iii) construction of a breakwater, and (vi) provision of upgraded operational buildings 
and storage facilities. 
 
11. The financial cost of the project (including design costs but excluding price contingency) 
was $69,551,944, with an economic cost of $63,643,743. A two-year construction period was 
assumed for each option, with an equal annual distribution of costs. The provision of additional 
infrastructure by the project will increase maintenance requirements. Annual maintenance cost 
was estimated at 1% of total capital costs, with an additional periodic maintenance requirement 
of 2% every five years. 
 
12. Benefits. The quantifiable benefits considered include: 
 

(i) Port call cost savings. Under the ’with project’ scenario, the number of days 
vessels will spend in the port will decrease from 21 to 3 days in good weather. The 
savings were estimated based on the normal traffic of 10 ship visit per year over 
the project life time at the operating cost of $6,750 per day (this daily rate is 
considered highly conservative and includes wages, fuel and other resources) and 
average historic mooring times adjusted for a no-mooring system scenario. The 
present value of the saving from port call costs is estimated to exceed $11.2 

                                                      

3 Adopted from the 2014 Electricity Supply Security and Sustainability Project for Nauru. 
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million. The SCF, a labor component of 30% and non-traded component of 20% 
were used to convert the benefit to economic prices. 

(ii) Pusher barge cost saving. The project will reduce pusher barge costs. Cargo 
vessels moored offshore currently unload containers onto pusher barges which 
ferry the containers to the existing shallow harbor where they unload directly to 
shore. This process is time consuming and incurs high pusher barge costs at 
average $640 per hour. Currently, two pusher barges on 12-hour shifts operate to 
load unload each vessel. The present value of pusher barge cost saving is 
estimated $13.3 million.    

 
(iii) Avoided charter vessels and operational costs. The project will avoid the need 

to charter vessels. Without the project, the current mooring system will become 
inoperable in 2020, resulting in shipping lines ceasing services to Nauru. In this 
event, government would have to charter container vessels to maintain the 
country’s lifeline (i.e. imports/exports). The cost of a charter vessel is valued at 
$6,750 per day plus an additional 18-day hire period per vessel call to travel to and 
from Nauru. A present value saving of over $23.3 million is estimated as the 
avoided cost of chartering vessels (a non-incremental present value saving of 
$21.0 million and an incremental benefit of $2.3 million). 

 
(iv) Port operation savings. The project will eliminate the barge ferrying process and 

generate minor operational benefits. These include: (a) reduced risk of worker 
injury through reduced handling activities (non-incremental) - $0.05 million per 
year; (b) reduced risk of equipment and  cargo loss/damage  through reduced 
handling and improved systems (non-incremental) - $0.05 million per year4; (c) 
labor savings (non-incremental) – $0.13 million per year through reduced 
stevedoring components; and (d) support for transshipment (fish storage and 
processing) and other vessel operation costs (e.g. bunkering) - $0.18 million per 
year (incremental). All benefits were adjusted through the SCF and SWRF based 
on estimates of non-tradable and labor components. 

 
(v) Savings from reduced greenhouse gas emissions.  A $8.6 million climate 

change benefit was identified due to reduced greenhouse gas emissions 
associated with the project. The value of reduced emissions was assessed based 
on estimated fuel use by pusher barges and berthed container and fuel vessels. 
Standard CO2 fuel emission factors (3,179 kg of CO2 per ton of fuel5) was adopted 
in estimating CO2 emissions. An inflation adjusted estimated price of carbon 
emissions ($37.03 per CO2/t) were also adapted in estimating this.6 

 
(vi) Incremental port call benefits. The project will reduce vessel costs in terms of 

distance travelled, waiting time at port and additional pusher barge and tug boat 
requirements. It is considered that this will encourage additional port calls (through 
one or more shipping lines servicing Nauru). An additional two container vessel 
visits and one additional fuel vessel visit is anticipated per year. Using the 
estimated cost reductions and rule of half, the value of this incremental benefit was 
estimated to be approximately $2.3 million per year.  

                                                      

4  Anecdotal evidence indicates losses of containers with values in excess of $0.3 million per event. 
5 Intergovernmental Panel on Climate Change. 2014. Climate Change in the Pacific: Scientific Assessment and New 

Research report. Geneva.  
6  ADB Guidelines for the Economic Analysis of Projects. 
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13. Results. The economic assessment for the project shows the project is economically 
viable with an EIRR of 9.4% marginally above the agreed social discount rate of 9%. Table 1 
summarizes the sensitivity tests demonstrating the project is economically robust even excluding 
any additional benefits that may come from investment in landside equipment which will further 
improve port efficiency. The feasibility of the project is dependent upon realization of the forecast 
benefits and the switching values indicate that minor changes in costs and benefits have the 
potential to alter feasibility. In particular, increase the sensitivity to capital costs indicates the 
importance of cost management in delivery. Although sensitive to benefits, the conservative 
approach undertaken makes it more likely that total realized benefits would exceed the forecasted 
amounts rather than decrease. Adoption of a less conservative container vessel operating cost 
would significantly increase the economic performance of the project. Further, the economic 
analysis does not consider container volumes, prices or demand in the analysis. The lowered cost 
of shipping may, to a limited extent, flow through to a reduction in container prices. This will 
encourage increased demand and generation of a consumer surplus. The forecasts vessel traffic 
volumes would need to be 5% less for the project to become infeasible. Table 2 presents the cost 
and benefits stream for the overall life cycle of the project.  
 

Table 1. Summary of Analysis 
 
Description EIRR (%) Switching 

Value (%) 
for relevant 
parameter 

Base case scenario 9.4  
Sensitivity tests   
Overall benefits reduced by 10% 8.3 -3.8 
Capital costs increased by 10% 8.4 3.8 
Traffic reduced by 40% 6.3 -5.0 
Container vessel daily operating cost charge increased from $6750 
 to $10,000 per day 

11.3 -10.0 

   
Source: Feasibility study report ADB. 2015. TA 9009-NAU: Nauru Port Development Project (TRTA). Manila. 
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Table 2: Detailed Cost Benefit Analysis 
 
 

  

Poj Calend Construc- Annual Period Residual Net Costs Port Call Port Call Charter Vessel Generated Call Port Port Operational Climate Total Net 

Yr Yr tion Maint Maint Value Vessel Pusher Barge Trip Length Incremental Operational Incremental Change Benefits Benefits 

Cost Costs Costs per Year Savings Savings Savings Benefit Savings Benefit Savings per Year per Year

1 2018 32,544,941$         -$              -$                         -$                 32,544,941$  -$                       -$                       -$                       -$                         -$                     -$                       -$                       -$                  32,544,941-$          

2 2019 31,098,545$         -$              -$                         -$                 31,098,545$  -$                       -$                       -$                       -$                         -$                     -$                       -$                       -$                  31,098,545-$          

3 2020 -$                      636,435$      -$                         -$                 636,435$       1,172,823$            1,395,966$            2,447,077$            486,770$                174,548$             150,608$               893,414$               6,721,206$      6,084,771$            

4 2021 -$                      636,435$      -$                         -$                 636,435$       1,196,280$            1,423,885$            2,496,018$            496,506$                178,038$             153,620$               911,282$               6,855,630$      6,219,195$            

5 2022 -$                      636,435$      -$                         -$                 636,435$       1,220,205$            1,452,363$            2,545,939$            506,436$                181,599$             156,693$               929,508$               6,992,742$      6,356,308$            

6 2023 -$                      636,435$      -$                         -$                 636,435$       1,244,610$            1,481,410$            2,596,857$            516,565$                185,231$             159,827$               948,098$               7,132,597$      6,496,162$            

7 2024 -$                      636,435$      1,272,870$              -$                 1,909,305$    1,269,502$            1,511,038$            2,648,794$            526,896$                188,936$             163,023$               967,060$               7,275,249$      5,365,945$            

8 2025 -$                      636,435$      -$                         -$                 636,435$       1,294,892$            1,541,259$            2,701,770$            537,434$                192,715$             166,284$               986,401$               7,420,754$      6,784,319$            

9 2026 -$                      636,435$      -$                         -$                 636,435$       1,320,790$            1,572,084$            2,755,806$            548,183$                196,569$             169,609$               1,006,129$           7,569,169$      6,932,735$            

10 2027 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

11 2028 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

12 2029 -$                      636,435$      1,272,870$              -$                 1,909,305$    1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      5,811,248$            

13 2030 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

14 2031 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

15 2032 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

16 2033 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

17 2034 -$                      636,435$      1,272,870$              -$                 1,909,305$    1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      5,811,248$            

18 2035 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

19 2036 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

20 2037 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

21 2038 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

22 2039 -$                      636,435$      1,272,870$              -$                 1,909,305$    1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      5,811,248$            

23 2040 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

24 2041 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

25 2042 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

26 2043 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

27 2044 -$                      636,435$      1,272,870$              -$                 1,909,305$    1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      5,811,248$            

28 2045 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

29 2046 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

30 2047 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

31 2048 -$                      636,435$      -$                         -$                 636,435$       1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      7,084,118$            

32 2049 -$                      636,435$      1,272,870$              25,457,394-$    23,548,090-$  1,347,205$            1,603,526$            2,810,922$            559,146$                200,500$             173,002$               1,026,252$           7,720,553$      31,268,642$          

Rate of Return 9% 56,032,767$        5,503,334$  1,839,131$             1,614,976-$     61,760,256$ 11,183,245$         13,310,978$         23,333,657$         4,641,511$             1,664,366$         1,436,098$           8,518,988$           64,088,842$   2,328,586$            

NPV $2,328,585.85

IRR 9.4%

BCR 1.04

http://www.adb.org/Documents/RRPs/?id=XXXXX-XX-X
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Cost Effectiveness Analysis 
 

A. Summary 
 

1. This document provides a cost-effectiveness analysis of the proposed Nauru Port upgrade 
options. The project aims to improve on the dangerous and inefficient transfer of cargo and fuel 
between ship and shore. Currently, general cargo unloading is conducted by the transfer of 
individual containers by ship’s gear from vessels moored offshore into small self-propelled barges 
which are then unloaded in the safety of a small harbor. Fuel imports are handled at a separate 
mooring facility located on the outer reef known as a Deep Water Offshore Multipoint Mooring 
System which comprises two cantilevered loading arms. A complex system of anchored buoys 
and mooring chains enables these vessels to be held off the reef during transfer operations. This 
is only the case in limited / suitable conditions, beyond which the vessels are necessarily moved 
off the mooring system to prevent damage and / or grounding. 
 
2. In rough weather the transfer of general cargo from vessel to barge is a dangerous 
operation which is often suspended until seas abate. Consequently, the unloading of a container 
vessel can take several weeks to complete. Conversely the back loading of empty containers 
occurs in a reverse operation and can also require significant time to achieve.  
 
3. In response to this issue, a series of upgrade options for Nauru Port were identified to 
improve the operational efficiency of the port: 

 Do Nothing (the existing mooring system is not maintained and the charter vessels/tug 

boats are utilized to maintain port operations). 

 Do Minimum (maintain the existing port infrastructure and mooring system) 

 Option 1 – a piled wharf on the reef edge and causeway  

 Option 2 – a piled wharf with a berth pocket dredged into the reef and a breakwater 

 Option 3 – a piled wharf with two working faces and two berth pockets dredged into 

the reef and breakwater. 

 

4. To aid in selecting a preferred option a cost effectiveness analysis was undertaken to 
determine which option provides the best return on dollar investment in terms of improved port 
operations and subsequent contributions to trade stability, costs of provision of goods and 
services to local communities, emergency response potential and the overall improvement of 
livelihoods and quality of life for people in Nauru. 
  
5. The main costs associated with the proposed wharf are capital construction costs. The 
main benefits associated with the options are the differences in port unloading time and operating 
costs. The results of the assessment suggest that Option 2 is the most cost-effective. The Do 
Minimum and Option 1 do not effectively improve the conditions in which the Port operates, and 
Option 3 involves provision of infrastructure that is likely to be under-utilized based on the current 
and future port demand forecasts.  

 
 
  



B. Introduction 
 
6. The island of Nauru has no protected port to facilitate international trade. Container 
vessels unloading general cargo, anchor offshore and pass individual containers by ship’s gear 
into small self-propelled barges which are then unloaded in the safety of a small harbor.  Vessels 
up to 150 m operate to Nauru.   
 
7. There are several key challenges in this operation: 

 In rough weather the transfer from vessel to barge is a dangerous operation which is 

often suspended until seas abate. Consequently, the unloading of a container vessel 

can take several weeks to complete.  

 The port is practically “closed” for three months per year due to poor conditions. 
 There is duplication of time and effort, moving containers from one vessel to another, 

prior to unloading onshore. 

 There are health and safety risks to workers involved with the handling of heavy 

containers under changeable conditions. 

 

8. Utilization of the Port fluctuates between years, depending on the extent of onshore 
development. Container ship visitation varies roughly between 10 and 20 trips per year. With the 
withdrawal of Matson Shipping, visitation rates are likely to remain low (the economic assessment 
assumes 10 per year). The loading and unloading process varies significantly with weather 
conditions, with an average 21-day vessel wait time. This may extend to five or six weeks in poor 
weather conditions (unsuitable conditions occur for approximately three months of the year).  
 
9. Currently a single shipping line services the port. The lack of adequate port facilities and 
long waiting times, has contributed to a lack of competition within the Nauru shipping market, and 
high container rate costs. 
 
10. The project will provide a wharf that will enable vessels to directly unload/load to shore, 
and do so under a wide range of weather conditions. This change will generate significant 
economic benefits.  
 
C. Alternatives Considered 
 
11. In order to achieve port operation efficiencies a number of project scenarios and options 
were developed. 
 
12. Do Nothing - A Do-Nothing scenario was adopted as the base case scenario for 
comparison of each of the proposed upgrade options. The Do Nothing options assumes that the 
existing maintenance program for the mooring system ($5M every five years) was abandoned 
and a more economic utilization of tug boats to aid in vessel control would be adopted to maintain 
operational capacity of the Port. A do nothing scenario in which the port was allowed to close was 
not considered a realistic option. The limitations and costs associated with existing infrastructure 
is such that only a single shipping line now services Nauru (Captain Quiros) and it is understood 
that this company is also considering pulling out from operations due to the very high operational 
costs. The economic costs to Nauru associated with the loss of all container shipping operation 
would be extremely high. The Do Nothing does not include any upgrade or replacement of 
onshore components that have reached the end of their service life. 

 



 

13. Minimum - The Do Minimum works retain the existing offshore mooring chain and buoy 
system, but upgrades or replaces a number of components that have reached the end of their 
service life, as well as including installation of new onshore equipment and onshore works that 
would be common across all project options. This Do Minimum scenario acted as the point of 
comparison to estimate improvements in port operations. 
 
14. Wharf Options - Three potential development scenarios were developed involving 
development of a wharf to allow berthing and direct unloading of vessels from ship to shore: 

 Option 1 comprises a rock fill causeway connecting a 120m long piled wharf located 

along the edge of the reef, adjacent to the existing harbor. Two mooring dolphins are 

also proposed for this option. 

 Option 2 comprises a 30m wide piled wharf adjacent to a 50m wide berth pocket 

dredged into the reef with an approximately 170m long breakwater on the seaward 

side. 

 Option 3 would provide two berths, one on each side of a 30m wide piled wharf. Each 

berth pocket is dredged into the reef, and are 30m wide on the landward side and 

50m wide on the seaward side of the wharf. A breakwater approximately 209m is 

present on the seaward side. 

 
15. The provision of a breakwater under Options 2 and 3 are seen to provide safer operating 
conditions, enhancing operational times of the wharf and aid in protecting the long-term condition 
of the asset in response to climate change, in comparison to the Do Nothing. Two sub-options 
were also identified, to Option 2 (i.e. Option 2B) and 3 (i.e. Option 3B), in which the provision of 
the breakwater was removed. 
 
D. Assumptions and Parameters 
 
16. This cost effectiveness analysis evaluates the relative cost of the options outlined above 
in terms of their efficacy in achieving the primary objective of the project: improve port operational 
facilities to lower usage costs, increase availability and support growth of Nauru through improved 
access to international markets. 
 
17. In regards to the costings, general assumptions adopted include: 

 All costs are expressed in 2016 (Q4) constant prices $USD);   

 An average exchange rate of AUD 0.76 per USD 1 is employed when converting 

currencies;   

 No price contingency has been included; 

 A two-year construction period was assumed, with the upgraded port opening in 2020;  

and 

 Taxes and duties are excluded. 

 

18. To ensure financial estimates were adjusted to economic values due to potential market 
distortions (e.g. lack of market transparency, information distribution and inequality in transaction 
costs), a world price numeraire was applied to identified costs. Non-Traded inputs (i.e. those not 
imported/exported by Nauru) are estimated at their market price equivalent and then adjusted to 
the world price by multiplying by a Shadow Conversion Factor (SCF) of 0.92, adopted from the 
2014 ADB Electricity Supply Security and Sustainability Project for Nauru. No adjustment for 
Tradable portions of cost/benefits is applied. In the absence of detailed labor cost estimates, the 



labor component of costs and benefits was adjusted through use of an industry-standard Shadow 
Wage Rate Factor (SWRF) of 0.75.  
 
As cost-effective analyses can be affected by the discount rate adopted, the analysis was 
undertaken at a 9% discount rate with sensitivity test undertaken at 6% and 12% discount rates.  
 
E. Cost Estimates 
 
19. Construction works of each of the upgrade options considered will broadly include: (i) 
dredging and seawall construction, (ii) provision of a new wharf, (iii) construction of a breakwater, 
(vi) provision of upgraded operational / storage facilities.  
 
20. The costs associated with the Do Nothing scenario costs are primarily related to the 
provision of tug-boats to support port operations in the absence of a mooring system. However, 
from an economic point of view this is treated as a benefit (avoided costs of vessel operation and 
emissions) 
 
21. The costs associated with the Do Minimum option are primarily related to maintenance of 
the existing mooring systems as well as the provision of upgrade operational / storage facilities 
and equipment. 
 

22. A concept Bill of Quantities was developed for the Do Minimum and wharf options by the 
project engineers and the subsequent cost estimates are expressed in United States Dollars 
(USD).  
 
23. The principal investment cost is the provision of a wharf designed to sufficient standards 
to permit year-round operation. There is a substantial mobilization cost given that the expertise 
and materials will have to be imported from overseas due the remoteness of Nauru. Dredging and 
breakwater costs, although material, represent a smaller portion of overall project costs.  

 

24. The provision of additional infrastructure will increase maintenance requirements. For the 
purposes of this assessment annual maintenance cost were estimated as 1% of total capital 
costs, with additional periodic maintenance requirement of 2% every five years.  
 
25. An overview of the cost estimates based on concept design of each option is in Table 1. 

 
Table 1: Comparison of Capital, Operational and Maintenance Cost Estimates ($USD) 

Project 

Year 

Calendar Capital & O&M  

Year Year  Cost ($2016)  

    Do Nothing Do Minimum Option 1 Option 2 Option 3 

1 2018  $                 -     $  11,354,437   $  29,218,311   $  26,033,654   $  31,523,004  

2 2019  $                 -     $  11,354,437   $  29,218,311   $  26,033,654   $  31,523,004  

3 2020  $         13,840   $       227,089   $       584,366   $       520,673   $       630,460  

4 2021  $         14,117   $       227,089   $       584,366   $       520,673   $       630,460  

5 2022  $         14,399   $       227,089   $       584,366   $       520,673   $       630,460  

6 2023  $         14,687   $       227,089   $       584,366   $       520,673   $       630,460  

7 2024  $         44,943   $    5,227,089   $    1,753,099   $    1,562,019   $    1,891,380  



 

Project 

Year 

Calendar Capital & O&M  

Year Year  Cost ($2016)  

8 2025  $         15,281   $       227,089   $       584,366   $       520,673   $       630,460  

9 2026  $         15,586   $       227,089   $       584,366   $       520,673   $       630,460  

10 2027  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

11 2028  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

12 2029  $         47,694   $    5,227,089   $    1,753,099   $    1,562,019   $    1,891,380  

13 2030  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

14 2031  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

15 2032  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

16 2033  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

17 2034  $         47,694   $    5,227,089   $    1,753,099   $    1,562,019   $    1,891,380  

18 2035  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

19 2036  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

20 2037  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

21 2038  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

22 2039  $         47,694   $    5,227,089   $    1,753,099   $    1,562,019   $    1,891,380  

23 2040  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

24 2041  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

25 2042  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

26 2043  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

27 2044  $         47,694   $    5,227,089   $    1,753,099   $    1,562,019   $    1,891,380  

28 2045  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

29 2046  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

30 2047  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

31 2048  $         15,898   $       227,089   $       584,366   $       520,673   $       630,460  

32 2049  $         47,694   $       681,266   $    1,753,099   $    1,562,019   $    1,891,380  
 

Total  

$      657,483 

 

$      54,975,715 $     82,980,002 $73,935,576 $    89,525,330 

 

NPV (9% discount 

rate) 
$      176,907 $     28,873,354 $     58,140,014 $ 51,803,028 $    62,726,004 

 

NPV (6% discount 

rate) $      256,346 

 

$     33,760,825 

 

$     63,267,418  $ 56,371,569 $    68,257,849 

 

NPV (12% 

discount rate) 

 

$      128,562 

 

 

$ 25,580,947 

 

$     54,134,340 $48,394,334 $    58,598,566 

 
 
26. It can be seen from Table 1 that the Do Nothing and Do Minimum options are significantly 
cheaper than any of the other options, whereas Option 3 is the greatest cost, predominantly due 
to: 

 Additional dredging requirements; 

 A longer wharf structure increasing cost and maintenance requirements; and 

 A longer breakwater increasing cost and maintenance requirements. 



 

27. In regards to the sub options the provision of the breakwater under options 2 and 3 was 
seen to add a significant proportion of costs, with the sub-options without the breakwater have 
lower present values (9% discount rate): 

 Option 2B: $48,226,875 

 Option 3B: $58,327,332. 

 

The inclusion of the breakwater is seen to add approximately $4M over the life of the projects. 

 
F. Benefit Units 
 
28. The key objectives of the project are to improve port operational facilities, to lower usage 
costs, increase availability and support growth of Nauru through improved access to international 
markets. These benefits will primarily be realized through a reduction in port downtime due to 
weather the associated reduced turnaround times for vessels per trip in comparison to time 
required under the Do Minimum scenario (business as usual). 
 
29. By comparing the port downtimes under each of the options and the associated vessel 
turnaround times it was possible to estimate the reduction in vessel waiting time per trip (a non-
incremental benefit). It is recognized that the Project may generate a Consumer Surplus through 
lowered costs and generate additional trips. However, for the purposes of this cost effectiveness 
analysis, the assessment focused on reduction in vessel delay per trip. This was seen as a 
suitable comparison metric as a range of other project benefits (e.g. reduced pusher barge usage, 
greenhouse gas emissions, handling safety and damage costs) are directly related to the 
reduction in vessel waiting time and unloading methodology. 
 
30. Shipping services (both Cargo and fuel) to Nauru, currently spend a significant amount of 
time loading and unloading. Table 2 summarizes the estimated average waiting times for vessels 
under each of the four main scenarios. These estimates were based on a series of assumptions 
regarding local weather patterns, impacts of breakwaters and vessel operational restrictions, 
including: 

 

 Containers cannot be offloaded if sea conditions cause a vessel roll of more than 2 

degrees 

 In “moderate” weather (1m swell) there would be downtime while unloading is 
suspended for the Do Minimum option and Option 1. Options 2 and 3 could use two 

ships cranes in “moderate” weather. 
 In “bad” weather, the current system of pusher barges would still be required to be 

used or vessels at berth may be required to remove from the berth before the risk of 

damage becomes too great. 
 

Table 2: Average Vessel Turnaround Times 
 

 Average Vessel Turnaround Time (days) 

Vessel Do Nothing Do Minimum Option 1 Option 2 Option 3 

Cargo 20.7 20.7 11.3 3.8 3.8 

Fuel 4.3 4.3 2.3 1 1 



 

Total 25 25 13.6 4.8 4.8 

Saving N/A 0 11.4 20.2 20.2 

 

31. It is seen that the turnaround time for Options 2 and 3 are significantly lower than those of 
the Do Minimum or Option 1. This is primarily due to the wider range of weather conditions in 
which the port remains operational under these options and the increased cargo unloading rate 
of vessels where a vessel can offload directly to shore (approximately 15 containers per hour) in 
comparison to when a pusher barge is required (3 containers per hour). The savings made under 
each of the three wharf options is in comparison to overall waiting times. 
 
32. These time savings are primarily driven by the provision of the breakwater. The sub-
options which did not include the breakwater were not seen to provide any additional protection 
to that estimated for Option1 (nb. as Option 1 may provide additional protection as a rock fill 
causeway). Hydrological model to confirm this difference was not available. Similarly, the benefits 
of a 170m breakwater under Option 2 against those of a 209m were not discernable in the 
absence of high resolution hydrological modeling. The sub-options were not carried further as 
part of the cost-effectiveness analysis. 
 
G. Assessment Results 
 
33. The assessment was undertaken by comparing the net present value of capital investment 
costs and the vessel turnaround time reduction achieved under each of the options. This is 
summarized in Table 3.   
 

Table 3: Cost Effectiveness of Port Development Options ($USD) 

  Do Nothing ($M) Do Minimum ($M) Option 1 ($M Option 2 Option 3 

Cumulative Cost 

($M, 2016) 

$0.66 $54.9 $82.9 $73.9 $89.5 

NPV (9% discount 

rate) ($M) 

$0.18 $28.9 $58.1 $51.8 $62.7 

NPV (6% discount 

rate) ($M) 

$0.26 $33.7 $63.3 $56.4 $68.3 

NPV (12% discount 

rate) ($M) 

$0.13 $25.6 $54.1 $48.4 $58.6 

Avg Vessel 

Turnaround Time 

(days) 

25 25 13.6 4.8 4.8 

Days Saved N/A N/A 11.4 20.2 20.2 

CER* at 12% 

($M/day saved) 

  5.10  2.56  3.10  

CER* at 9% 

($M/day saved) 

  5.55  2.79  3.38  

CER* at 15% 

($M/day saved) 

  4.75  2.40  2.90  

*Cost Effectiveness Ratio (CER) 

 
34. While not all benefits have been incorporated, the options can be compared by a 
comparison of the savings in vessel turnaround time with the capital and operating costs. This is 
shown in the cost per day of vessel time saved in Table 3. This demonstrates that Option 2 is a 
the most cost-effective option in reducing vessel turnaround times with the lowest CER at all 



discount rates. It is seen that this option is the most efficient way to reduce vessel turnaround 
times of the three wharf options identified. 
 
35. It is recognized that there are other benefits which will be generated by the project 
including: 

a) Pusher Barge Operation Costs. Cargo vessels currently unload containers onto 

pusher barges from their anchored position. The barge then proceeds to the existing 

shallow harbor where it is unloaded direct to shore. This process is not only time 

consuming but incurs high pusher barge costs ($640 per hour). Two pusher barges 

operating in 12 hours shifts, will operate largely continuously (this analysis assumed 

60% of anchor time) to load unload vessels, under the current scenario. Under the 

proposed upgrade, this will be limited to a couple of hours work to facilitate berthing on 

arrival.  

b) Vessel Charter Costs. Under the Do Nothing scenario it is assumed that the current 

mooring system will not be maintained into the future. It is considered unlikely that 

shipping lines will voluntarily utilize the port in this scenario and that container vessels 

with sufficient capability to unload under the existing conditions would need to be 

chartered to meet national demand (a conservative charter rate of $5,000 per day and 

an additional charter hire period of 15 days per vessel container vessel call) was 

adopted. Similarly, to support fuel vessels, tug-boats would need to be chartered be 

required to ensure safe unloading of fuel ($270,000 per tug-boat).  

c) Port Operation Savings. Implementation of a direct wharf to vessel loading facility will 

generate a range of minor operational benefits including: 

 Reduced risk of injury through reduced handling - $0.05M per year 
 Reduced risk of loss of cargo/damage of equipment through reducing handling 

and improved systems - $0.05M per year (anecdotal evidence indicates losses of 
containers with values in excess of $0.3M per event) 

 Labor savings – $0.13M per year through reduced stevedoring components 
 Increased port revenue through container management – $0.01M per year 
 Support of fish storage and processing and other vessel operation costs (e.g. 

bunkering) - $0.18M per year 
d) Savings from climate change adaptation. This can be determined in two ways: 

estimation of reduced greenhouse gas (CO2) emissions and estimation of avoided 

climate change impacts on port closures due to bad weather. 

a. Greenhouse Gas Emissions – Based on estimated fuel utilization of 

container and fuel vessels while at berth, pusher barge usage, standard 

CO2 fuel emission factors (3,179 kg of CO2 per ton of fuel - IMO Marine 

Environment Committee, 2001) and an inflation adjusted estimated price 

of carbon emissions ($37.03 per CO2/t – ADB, March 2017) can be used 

to estimate the value of emissions 

b. Port closure in response to climate change - The IPCC, 2014 – 

Climate Change in the Pacific: Scientific Assessment and New Research 

report estimates a 15% increase in the occurrence of 20-year ARI storm 

events (i.e. events likely to prevent port operation). A corresponding 

increase in vessel turnaround times may be assumed under both the Do 

Nothing and Project scenarios. The difference in days of vessel time 



 

between the options in each year, can be used as an estimate of the 

avoided climate change cost of the Project.  

e) Continuity of service. The high operating costs associated with servicing Nauru has 

led to the current shipping monopoly. It is understood the operators have indicated that 

current operating costs and risks are very high and have threatened to depart.  

f) Container rate savings. Container shipping rates reflect port and vessel operational 

costs, but are also a function of market competition for services. The improvement of 

wharf services will increase the attractiveness of Nauru to operators and will drive 

down container rates.  

g) Value of Freight Time. In addition to the vessel operating costs, the freight on board 

container vessels has a time-based value to importers. The time saving estimates 

adopted within the analysis do not fully capture the value of freight time and are 

considered to be conservative.  

h)  Local economic growth. Just as the project may indirectly drive down container 

shipping rates, the investment may be expected to indirectly generate additional 

demand for goods and services in the local economy through an "Income Multiplier 

Effect" as part of the investment 

i) Emergency Response. A wharf built to withstand storm conditions will provide a 

higher likelihood that access for emergency relief services will be maintained following 

storm events. This will lower the costs associated with aid delivery lowering costs of aid 

delivery delay. 

j) Employment generation. A permanent wharf and increased shipping activity will 

result in additional needs for employment.  

k) Food Security and Health Benefits – Lower cost port facilities is anticipated to 

encourage and increase competition and supply of container shipping. This will likely 

generate indirect socio-economic benefits to local communities through lower prices 

and greater availability of goods.  

l) Improvements in medical supplies on the island, which will result in overall 

improvements in healthcare and therefore health indicators for the population. 

m) An influencing factor in maintaining the sustainability of a population on Nauru, 

by providing better and lower cost access to importation and exportation of goods.  

This is likely to reduce the potential pressure on migration of the population off Nauru. 

n) Lower risk to life and vessels in the transfer of cargo operations from ship to shore. 

o) Benefits to Fisheries. The provision of a new wharf will support local and international 

fish industries. In particular, the new wharf would allow for the enforcement of national 

transshipment requirements for fishing vessels. This is likely to generate a significant 

financial benefit to Nauru. 

 
36. The vast majority of these benefits are seen to be the indirect results of port operating cost 
savings through improved port efficiency provided by the project, affirming the use of vessel 
turnaround time as the driver of this cost-effectiveness analysis. 
 
37. It is recognized that Option 2 and Option 3 differ in their cost but not in the forecast 
turnaround time for an individual vessel. The additional cost requirement of Option 3 is due to the 
additional berthing opportunities afforded by this larger option. Given the volume of vessels 
currently utilizing the port (approximately 10 per year), slow growth forecast, and associated 
reduced turnaround times, the demand for a wharf with two working faces is minimal at this point 



in time.  Competition for wharf time is likely to be minimal and best handled through scheduling. 
A significant order of magnitude growth in Nauru demand would be required to warrant provision 
of such additional facilities. It is recommended that both the design of the identified preferred 
Option 2 consider the potential for future adaptability and expansion, and that the need for 
additional capacity due to realized increased demand be reviewed periodically. This option should 
include provision of a breakwater. 
 
38. Subsequent to the completion of this cost-effectiveness analysis, the preferred option, 
Option 2, has been subjected to a more detailed cost benefit assessment to demonstrate the 
economic feasibility of the project as reported in Cardno (2017). 
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Sustainable and Climate-Resilient Connectivity Project (RRP NAU 48480-003) 

FINANCIAL ANALYSIS 
 
A. Financial Internal Rate of Return  
 
1. Overview. The financial analysis of the Sustainable and Climate-Resilient Connectivity 
Project was carried out in accordance with the pertinent guidelines of the Asian Development 
Bank (ADB).1 The project involves the construction of a wharf, berthing pocket, and breakwater, 
along with the rehabilitation of port buildings and facilities at Aiwo in Nauru. The principal 
objectives of the project are to increase the efficiency, safety, and reliability of port operations of 
the Port Authority of Nauru (PAN). An additional objective is to make PAN operations more 
sustainable. The project will deliver new port infrastructure, and an ongoing parallel technical 
assistance (TA) will assist port reforms, allowing PAN to retire older port assets and perform 
scheduled operation and maintenance (O&M) to ensure efficient service delivery.2 The project is 
to be implemented until December 2022, financed through grant assistance from ADB, the 
Government of Australia, and the Green Climate Fund. The new port is expected to be operational 
by June 2020. The ongoing TA will help carry out institutional strengthening and capacity 
development of PAN and implement reforms and restructuring (organizational and tariffs).   
 
2. The financial evaluation has considered the cost of investment in all project components 
and compared this with the financial internal rate of return (FIRR) and financial net present value 
to ascertain the financial viability of the project. All financial costs and benefits are expressed in 
2017 prices. Cost streams used for calculating the FIRR are capital investment and O&M costs 
at market prices, inclusive of taxes and duties. Revenues and costs are based on the incremental 
operations. PAN’s staff has cooperated in attempts to accurately determine volume and sales 
data, but inadequacies in its records leave a high degree of uncertainty.3 Consequently, 
assumptions of key parameters are based on PAN’s best estimates.  
 
3. Projected financial costs and benefits. The analysis quantified costs and benefits of the 
project for PAN. The financial costs include capital costs for dredging, coastal protection, wharf 
(including breakwater), and building works. Physical and price contingencies were assumed to be 
10.0% of the base costs (price contingencies were calculated at 2.7% for local cost escalation 
and at 1.5% for foreign costs, on average).  
 
4. Tariffs. Based on 2011 tariff regulations and gross registered tonnage, PAN charges bulk 
phosphate carriers, fuel ships, and cargo vessels fees for port entry, pilotage, mooring, and 
berthing. Cargo ships are also charged for the back-loading or discharge of each container 
handled. PAN receives payment through shipping agents for phosphate export shipments.4 In 
2016, the Parliament approved a new tariff structure and after a lengthy consultation with the 
stakeholders, the government in November 2017 issued a gazette notification confirming the 
phased implementation of 2016 approved tariffs over 3 years from 1 January 2018.5 The financial 
analysis assumes projected tariff increases of 30% in 2018, 30% in 2019, and 40% in 2020. The 
financial analysis also assumes that tariff reviews will be conducted every 5 years starting from 
the 10th year (2028), and that tariffs increase by 25% every 5 years thereafter.  

 
5. Weighted average cost of capital. The financial evaluation was conducted at project 
level. The incremental revenues were compared with the weighted average cost of capital 
(WACC) for the project. The analysis calculated a real, pre-tax WACC based on the cost of the 
                                                           
1  ADB. 2005. Financial Management and Analysis of Projects. Manila. 
2  ADB. 2015. Technical Assistance to Nauru for Nauru Port Development Project. Manila. 
3  No financial recording, reporting, or auditing was carried out for the PAN’s accounts before 2016.  
4  Port Authority (Fees) Regulation 2011.  
5  Government of Nauru. 2017. Government Gazette G.N. No. 746 / 2017. Nauru 

http://www.adb.org/Documents/RRPs/?id=XXXXX-XX-X
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grants equivalent to the cost of equity of Nauru. The cost of equity was calculated based on a 
proxy 10-year bond.6 This nominal WACC was converted to real pre-tax WACC using a foreign 
inflation rate of 1.5% and a tax rate of zero. The derived value was 1.31%. Table 1 provides details 
on the WACC calculation.  
 

Table 1: Weighted Average Cost of Capital 
Source Amount 

($ million) 
Weighting Nominal 

Rate 
Tax Nominal 

Rate after 
Tax 

Inflation 
Rate 

Real 
Term 

Weighted 
Component 

of WACC 

ADB and cofinancing grants 56.3  83% 3.02% 0% 3.027% 1.5% 1.52% 1.26% 

Government equity  11.4  17% 3.02% 0% 3.027% 2.7% 0.31% 0.05% 

Total 67.7  100%   6.030%    1.31% 

Real WACC               1.31% 

ADB = Asian Development Bank, WACC = weighted average cost of capital. 
Source: ADB. 2015. Technical Assistance to Nauru for Nauru Port Development Project. Manila. 

 
6. Calculation of financial internal rate of return. The project has an FIRR of 2.89%. Its 
financial net present value, using a financial discount rate equal to the WACC of 1.31, is 
$22.5 million. Sensitivity analysis of the FIRR was carried out to determine the effects of changes 
in key parameters, such as an increase in costs, a decrease in revenue, and a decrease in tariffs. 
The FIRR results were found to be sensitive to tariff changes and revenue generated from 
transshipment of fisheries. At present, PAN does not fully recover the costs of its services and 
operations.   
 
7. Adverse movements of several variables, such as increased cost of capital and O&M, and 
delays in completion, have marginal impacts on the projected FIRR—these would be passed on 
under both current and proposed tariff structures. The variables considered for the sensitivity 
analysis, as shown in Table 2, are: (i) 10% increase in capital costs, (ii) 10% increase in O&M 
costs, and (iii) 10% decrease in revenues. Increases in capital and O&M costs have a marginal 
adverse impact on the FIRR. However, even in worst-case scenario of (i) 10% increase in capital 
costs, (ii) 10% increase in O&M costs, and (iii) 10% decrease in revenues, the lower FIRR still 
compares favorably with the estimated WACC of 1.31, substantiating the project’s financial 
viability. Sensitivity analysis shows the financial net present value to be positive, also indicating 
that the project is financially viable. This assumes, however, a substantial increase in the port 
handling tariff, as approved by the government. The introduction of higher tariffs underwent 
intensive stakeholder consultations. In November 2017, the government gazetted the law to 
increase the tariffs. Therefore, the risk of not implementing the tariff increase is moderate. 
Nevertheless, to mitigate the risks and ensure financial sustainability, the government agreed to 
set up a dedicated maintenance fund earmarked from its budget from 1 July 2018. This fund will 
fully cover port operations and maintenance if the project does not generate sufficient revenue.. 
 

Table 2: Sensitivity Analysis 

Scenario FIRR (%) FNPV ($ million) 

Base case 2.89% 22.5 
10% increase in O&M 2.16% 12.0 
10% increase in capital costs 1.67% 5.4 
Decrease in revenues by 10% 1.86% 7.1 

WACC 1.31 

FIRR = financial internal rate of return, FNPV = financial net present value, O&M = operation and 
maintenance, WACC = weighted average cost of capital. 

                                                           
6  Based on 10-year Australian Treasury bond of 2.7%, plus a 0.2% spread. 
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Source: ADB. 2015. Technical Assistance to Nauru for Nauru Port Development Project. Manila. 

B. Financial Performance and Projections  
 

1. Historical Financial Performance—Ministry of Finance  

8. Nauru’s Ministry of Finance (MOF), the executing agency, is the central agency mandated 
to oversee and coordinate the effective management of public finance and resources in the 
country. MOF handles (i) the management and use of public money; (ii) policy on fiscal, economic, 
and development issues; (iii) the management of financial performance and oversight of state-
owned enterprises; (iv) coordination of development monitoring, and reporting on the annual 
budget and the country’s development fund; (v) the negotiation and mobilization of development 
partner support; and (vi) monitoring of Nauru’s economic and social parameters. MOF has four 
divisions: Treasury, the Nauru Revenue Office, Planning and Aid Development, and Nauru 
Bureau of Statistics. 
 
9. Public expenditure analyses. Nauru, one of the world’s smallest island nations (by land 
area and population), is at long distances from international markets. After suffering an economic 
collapse in the late 1990s and early 2000s, its economy began to recover in 2007 and per capita 
income regained much lost ground. Phosphate exports resumed in 2007, and the regional 
processing center for migrants seeking asylum in Australia, operated under a bilateral agreement 
with the Government of Australia, was reopened in 2012. The economy has benefited from the 
presence of the processing center, strong revenues from fishing licenses, and the liquidation of 
the Nauru Phosphate Royalties Trust. In addition, the government also collects significant 
revenues from fuel sales. Major improvements in revenue management, including tax-base 
expansion and more efficient tax administration, remain essential. Financial highlights are in Table 
3.7 
 

Table 3: Financial Highlights, Nauru  
(A$’000) 

Description FY2016  
(Actual) 

FY2017 
(Budgeted) 

FY2018 
(Projected) 

FY2019 
(Projected) 

Revenue     

Treasury Revenue 128,456.8 130,159.1 127,400.0 129,400.0 

Fishing licenses 35,100.3 33,763.4 33,763.4 33,763.4 

Custom Duties 13,391.1 19,961.0 20,959.1 22,007.0 

Phosphate Royalties 3,972.1 3,972.1 3,972.1 3,972.1 

Civil Aviation Revenue 3,258.5 3,257.7 3,257.7 3,257.7 

Port Fees 1,229.7 1,229.7 1,229.7 1,229.7 

Taxation Revenues 12,824.8 13,800.0 13,800.0 13,800.0 

Visa Revenues 28,643.2 29,564.7 29,564.7 29,564.7 

DJBC Operations 9,166.3 12,520.0 12,520.0 13,146.0 

Other Income 20,870.83 12,090.50 8,333.35 8,659.40 

Development Fund 14,617.2 17,164.1 22,313.3 29,007.2 

Total Revenues 143,074.1 147,323.2 149,713.3 158,407.2 

Expenditure 134,653.8 130,570.7 130,570.7 130,570.7 

Deficit (6,197.0) (411.6) (3,170.7) (1,170.7) 

( ) = negative, DJBC = Department of Justice and Border Control, FY = fiscal year. 
Source: Ministry of Finance—Government Budget Paper, 2017. Nauru. 

 
10. Revenue has been used to increase public expenditure and improve the government’s 
finances. Personnel, goods and services, and special projects—including programs for school 

                                                           
7  The fiscal year (FY) of the Government of Nauru ends on 30 June. “FY” before a calendar year denotes the year in which the 

fiscal year ends, e.g., FY2016 ends on 30 June 2016. 
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feeding, community works, and community housing—have made up most of the increased 
spending. Fiscal sustainability remains a key government concern. The country relies on a narrow 
economic base and uncertain sources of revenue, with limited private sector opportunities. The 
government still lacks significant tax revenue, largely because the population is small (11,288) 
and many services and utilities are provided at less than cost-recovery rates. It relies heavily on 
revenue from the state-owned enterprise that manages the production of phosphate, Nauru’s 
main export and industry. The overarching challenge facing Nauru is to effectively manage current 
income to build a sustainable economic future. The heavy reliance on uncertain revenues raises 
concerns about long-term sustainability, the quality of public expenditure, and macroeconomic 
stability. Fisheries and phosphate revenues involve high short-run volatility risks, and further, 
phosphate reserves are expected to be exhausted by 2030. The government is continuing a 
strategy of fiscal consolidation, and the FY2017 budget was built around the theme of 
“sustainability for the future.” Consistent with this aspiration, the FY2017 budget provided for 
savings through contribution to the Nauru Trust Fund and essential investment in social, 
environmental, and infrastructure areas.  
 

2. Performance of the Port Authority of Nauru 

11. Financial performance. PAN provides port facilities and services to Nauru, with major 
clients in the phosphate, fuel, and cargo businesses. Port tariffs for all customer categories have 
been set well below full cost-recovery levels. PAN’s accounts indicate that new tariffs will have a 
significant positive impact on its finances. PAN does not pay dividends to its owner and sole 
shareholder, the government.  
 
12. The financial performance of PAN’s port operations was analyzed based on the financial 
reports covering 2.5 years from 1 July 2014 to 15 January 2017. In its financial statements for 
July 2014–June 2017, PAN reported net revenues of A$3.74 million and total costs of 
A$7.84 million, resulting in a net loss of A$4.11 million. The accounts included the cost of 
extraordinary expenses (special projects). The records show that total revenue amounted to 
A$3.74 million. By share, revenues are divided into revenue from cargo ships (58%), port handling 
(25%), and phosphate and fuel ships (a combined 10%). Net losses of A$4.11 million were 
incurred because of high operating expenses toaling A$7.84 million. More than half (52%) of the 
operating expenses (A$4.07 million) were capital and recurrent expenditures under the special 
project account. Some of the items in this expenditure account—e.g., rental of port equipment 
and barges—will cease when the project comes into operation. At its current tariffs (2011) and 
with its current operating inefficiencies (e.g., staff overtime, rental of cranes and barges, 
inadequate preventive maintenance), the port is not viable.  
 
13. After the project is commissioned, and assuming effectiveness of port reforms, the 
financial performance of PAN is projected to improve. The operating cost will be lower because 
port operations will be substantially safer, more reliable, and more efficient than the current 
system allows. Based on assumptions, projections indicate improved profitability after the project. 
The proposed reforms will also contribute to project viability through improved operations, 
expanded revenues, and cost savings. As indicated in the financial projections (Annexes 1–3), 
PAN will have accumulated net profits of A$5.4 million by FY2027. Shorter turnaround times for 
the servicing of ships will translate into higher revenues for container and tanker vessels. The port 
reforms will recommend appropriate management of the accumulated funds. 
 
14. Key assumptions for the financial projections. The analysis prepared financial 
projections for FY2020–FY2030 for the project and PAN. The projections used the tariff and 
volumes for 2011 and gradually applied tariff increases over a 3-year period based on the 2016 
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tariff regulation approved by the Parliament. Under the new port operations, it was assumed that 
fishing revenues will accrue to the project.8 The assumption of fishing revenues is based on 
historical fishing data in Nauru.9  Based on a stipulation in fishery licenses and the Fisheries Act 
199710—that all vessels must transship at the new port—revenues from transshipment11 were 
estimated in the projections. The projections applied an O&M cost of about 0.5% of incremental 
project costs, beginning after project commissioning. Full straight-line depreciation was charged 
to the operating costs for income statement projections over the life of the project. The FIRR 
calculations on revenues and costs are based on the incremental operations. It is assumed that 
from the 10th year onward, tariff reviews will be conducted and that tariffs will increase by 25% 
every 5 years. The project is assumed to contribute to absorbing demand for port operations 
thanks to improved facilities, starting in 2020. The analysis considered the project to be financed 
by grants to the government and booked this as capital at PAN level, avoiding potential debt 
repayment issues. The financial projections show that the project can save PAN the operating 
expenses currently incurred for barge rental, labor, and other costs that will be reduced or ended 
by the new infrastructure and facilities, and more efficient modes of operation. This will result 
directly from the new port assets and the improved efficiency that the project and the TA aim to 
provide.  
 
C. Financial Sustainability  
 
15. A financial sustainability analysis was undertaken at the level of PAN, the implementing 
agency. This analysis included (i) review of the historical financial capacity of PAN, based on 
sources and uses of funding, to determine how much incremental expenditure this supports; and 
(ii) assessment of the financial capacity of PAN to fund incremental O&M costs. 
 
16. The fiscal impact of the project and funding needs to finance port expenditures after 
completion of the project’s physical works are in Table 4. The annual incremental O&M 
expenditure is projected at A$0.41 million from year FY2022 to FY2031. PAN can absorb the 
post-project incremental O&M expenditure, which is expected to decline from 17.1% of PAN’s 
total expenditure in FY2022 to about 14.3% in FY2031. The analysis found the project to be 
financially sustainable, given the declining share of O&M in PAN’s overall expenditure. By 
FY2021, all operating expenses will have been recovered. Government support for the port is 
required until FY2020, when the new port has been commissioned and will be fully operational. 
 

Table 4: Port Authority of Nauru – Fiscal Capacity Analysis  
(A$ million) 

Item 
2021–
2022 

2022– 
2023 

2023– 
2024 

2024– 
2025 

2025– 
2026 

2026–
2027 

2027–
2028 

2028–
2029 

2029–
2030 

2030–
2031 

O&M cost 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 
PAN’s expenditure 2.40 2.44 2.44 2.44 2.48 2.49 2.49 2.62 2.75 2.89 
O&M cost as % of 
total PAN expenditure 

17.1 16.9 16.9 16.9 16.6 16.5 16.5 15.7 15.0 14.3 

O&M = operation and maintenance, PAN = Port Authority of Nauru. 
Note: Projection based on budgetary trends of PAN. O&M based on projected expenditure for the new port. 
Source: ADB. 2015. Technical Assistance to Nauru for Nauru Port Development Project. Manila.  

                                                           
8  Historic fishing tonnage data for Nauru was received from Nauru Fisheries and Marine Resources Authority (Monte Depaune) 

based on meetings with the team leader of the project preparatory TA consultants on 9 May 2017. 
9  The current fishing revenues in Nauru are estimated at 180,000 tons per annum; the financial projections have conservatively 

assumed about half that capacity (100,000 tons).  
10  Fisheries Act 1997, Part I, Section 2, page 18: “based in Nauru”, in relation to a boat, means exclusive or predominant use by the 

boat of land-based facilities in Nauru, and the use may include “… (c) tranships all or most of the fish taken in fisheries waters in 
the port of Nauru”. 

11 Transshipment fees of A$15 per ton as well as port handling fees were assumed in the projections. This is based on prevailing 
fees in the region.  



 

Annex 1: PAN Actual and Projected Statement of Income and Expenditures, In Australian Dollars

 
  

Nauru Port Authority

Projections-SIRE (Adjusted, Consolidated)

From 1 July 2017 to 30 June 2027

(Amounts in Australian Dollars) 1Jul17 to 1Jul18 to 1Jul19 to 1Jul20 to 1Jul21 to 1Jul22 to 1Jul23 to 1Jul24 to 1Jul25 to 1Jul26 to

 30Jun18 30Jun19 30Jun20 30Jun21 30Jun22 30Jun23 30Jun24 30Jun25 30Jun26 30Jun27 Total

Revenue -                      -                    -                    -                    -                    -                    -                    -                    -                    -                              

   Container 459,226            459,226           1,342,776       1,409,915       1,477,053       1,611,331       1,648,235       1,798,074       1,947,914       2,097,753                  14,251,503       

   Fuel (Tanker) 149,829            149,829           422,384           492,781           527,980           563,179           598,377           633,576           668,775           703,973                     4,910,682         

   Phosphate 234,250            234,250           461,500           461,500           461,500           -                    -                    -                    -                    -                              1,853,000         

   Fishing -                      -                    -                    1,119,343       1,269,343       1,569,343       1,726,277       1,985,219       2,382,263       2,977,828                  13,029,617       

   Total 843,305            843,305           2,226,660       3,483,539       3,735,876       3,743,853       3,972,889       4,416,869       4,998,951       5,779,555                  34,044,802       

Operating Expenses -                      -                    -                    -                    -                    -                    -                    -                    -                    -                              

   Fixed Overhead 967,640            1,967,640       2,622,315       2,222,315       2,222,315       2,245,061       2,245,061       2,245,061       2,272,060       2,272,060                  21,281,529       

   Other Overhead -                      -                    -                    44,688             44,688             44,688             44,688             44,688             44,688             44,688                       312,813            

   Other Operating Expenses 121,952            121,952           134,147           134,147           134,147           147,562           147,562           147,562           162,318           176,916                     1,428,268         

Total Operating Expenses 1,089,592         2,089,592       2,756,463       2,401,150       2,401,150       2,437,311       2,437,311       2,437,311       2,479,066       2,493,664                  23,022,610       

Net Operating Income (Loss) (246,287)           (1,246,287)      (529,803)         1,082,389       1,334,726       1,306,541       1,535,578       1,979,558       2,519,885       3,285,891                  11,022,192       

Retained Earnings (Deficit), Beg -                      (246,287)         (1,492,574)      (2,022,377)      (939,989)         394,737           1,701,279       3,236,857       5,216,415       7,736,300                  -                      

Retained Earnings (Deficit), End (246,287)           (1,492,574)      (2,022,377)      (939,989)         394,737           1,701,279       3,236,857       5,216,415       7,736,300       11,022,192               11,022,192       

Expanded and Improved Port Operations with Fishing

Short-Term Pre-Operating

Construction Phase w/o Fishing
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Annex 2: PAN Actual and Projected Cash Flow Statement, In Australian Dollars 
 

 
 

  

Nauru Port Authority

Cash Flow Projections

From 1 July 2017 to 30 June 2027

(Amounts in Australian Dollars) 1Jul17 to 1Jul18 to 1Jul19 to 1Jul20 to 1Jul21 to 1Jul22 to 1Jul23 to 1Jul24 to 1Jul25 to 1Jul26 to

 30Jun18 30Jun19 30Jun20 30Jun21 30Jun22 30Jun23 30Jun24 30Jun25 30Jun26 30Jun27 Total

Cash Inflows from -                      -                    -                    -                    -                    -                    -                    -                    -                    -                              

   Treasury 246,287            1,246,287       3,304,790       -                    4,797,364         

   Container 459,226            459,226           1,342,776       1,409,915       1,477,053       1,611,331       1,648,235       1,798,074       1,947,914       2,097,753                  14,251,503       

   Fuel (Tanker) 149,829            149,829           422,384           492,781           527,980           563,179           598,377           633,576           668,775           703,973                     4,910,682         

   Phosphate 234,250            234,250           461,500           461,500           461,500           -                    -                    -                    -                    -                              1,853,000         

   Fishing -                      -                    -                    1,119,343       1,269,343       1,569,343       1,726,277       1,985,219       2,382,263       2,977,828                  13,029,617       

   Total 1,089,592         2,089,592       5,531,450       3,483,539       3,735,876       3,743,853       3,972,889       4,416,869       4,998,951       5,779,555                  38,842,166       

Cash Outflows for -                      -                    -                    -                    -                    -                    -                    -                    -                    -                              

   Fixed Overhead 967,640            1,967,640       2,622,315       2,222,315       2,222,315       2,245,061       2,245,061       2,245,061       2,272,060       2,272,060                  21,281,529       

   Other Operating Expenses 121,952            121,952           134,147           134,147           134,147           147,562           147,562           147,562           162,318           176,916                     1,428,268         

   AP-Mooring Equip Supplier -                      -                    2,174,987       -                    -                    -                    -                    -                    -                    -                              2,174,987         

Total Operating Expenses 1,089,592         2,089,592       4,931,450       2,356,463       2,356,463       2,392,624       2,392,624       2,392,624       2,434,378       2,448,976                  24,884,784       

Net Cash Inflows (Outflows) (0)                        (0)                      600,000           1,127,076       1,379,414       1,351,229       1,580,266       2,024,246       2,564,573       3,330,579                  13,957,382       

Cash Balance, Beginning -                      (0)                      (0)                      600,000           1,727,076       3,106,490       4,457,719       6,037,984       8,062,230       10,626,803               -                      

Cash Balance, End (0)                        (0)                      600,000           1,727,076       3,106,490       4,457,719       6,037,984       8,062,230       10,626,803     13,957,382               13,957,382       

Expanded and Improved Port Operations with Fishing

Short-Term Pre-Operating

Construction Phase w/o Fishing
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Annex 3: PAN Actual and Projected Balance Sheet, In Australian Dollars 

 

Nauru Port Authority

Projected Balance Sheets

As of the Year Ending

(Amounts in Australian Dollars) 30Jun18 30Jun19 30Jun20 30Jun21 30Jun22 30Jun23 30Jun24 30Jun25 30Jun26 30Jun27

ASSETS           

   Current Assets

      Cash in treasury (0)                        (0)                      600,000           1,727,076       3,106,490       4,457,719       6,037,984       8,062,230       10,626,803     13,957,382               

      Total (0)                        (0)                      600,000           1,727,076       3,106,490       4,457,719       6,037,984       8,062,230       10,626,803     13,957,382               

   Property and Equipment

      Infrastructure -                      -                    89,375,246     89,375,246     89,375,246     89,375,246     89,375,246     89,375,246     89,375,246     89,375,246               

      Equipment -                      -                    -                    -                    -                    -                    -                    -                    -                    -                              

      Total -                      -                    89,375,246     89,375,246     89,375,246     89,375,246     89,375,246     89,375,246     89,375,246     89,375,246               

      Accumulated depreciation -                      -                    -                    -                    -                    -                    -                    -                    -                    -                              

      Property and eqipment, net -                      -                    89,375,246     89,375,246     89,375,246     89,375,246     89,375,246     89,375,246     89,375,246     89,375,246               

   Deferred Charges

      Deferred charges-mooring equipment 2,174,987         2,174,987       -                    -                    -                    -                    -                    -                    -                    -                              

      Construction in progress 29,791,749       59,583,498     -                    -                    -                    -                    -                    -                    -                    -                              

      Organ and pre-op + insurance 148,959            297,917           446,876           402,189           357,501           312,813           268,126           223,438           178,750           134,063                     

      Total 32,115,695       62,056,402     446,876           402,189           357,501           312,813           268,126           223,438           178,750           134,063                     

TOTAL ASSETS 32,115,695       62,056,402     90,422,122     91,504,511     92,839,237     94,145,778     95,681,356     97,660,914     100,180,799  103,466,691             

LIABILITIES

   Current Liabilities

      AP-Mooring Equip Supplier 2,174,987         2,174,987       -                    -                    -                    -                    -                    -                    -                    -                              

      Total 2,174,987         2,174,987       -                    -                    -                    -                    -                    -                    -                    -                              

EQUITY

   NPA Equity, Beginning -                      29,940,708     59,881,415     90,422,122     91,504,511     92,839,237     94,145,778     95,681,356     97,660,914     100,180,799             

   Additional Equity Infusion 30,186,995       31,186,995     31,070,510     -                    -                    

   Close Mooring Equipment -                      -                    -                    

   Net Income/(Loss) (246,287)           (1,246,287)      (529,803)         1,082,389       1,334,726       1,306,541       1,535,578       1,979,558       2,519,885       3,285,891                  

   NPA Equity, End 29,940,708       59,881,415     90,422,122     91,504,511     92,839,237     94,145,778     95,681,356     97,660,914     100,180,799  103,466,691             

TOTAL LIABILITIES AND EQUITY 32,115,695       62,056,402     90,422,122     91,504,511     92,839,237     94,145,778     95,681,356     97,660,914     100,180,799  103,466,691             

Expanded and Improved Port Operations with Fishing

Short-Term Pre-Operating

Construction Phase
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Executive Summary 

Introduction and background  

The Asian Development Bank (ADB) is assisting the Government of Nauru (GON) to upgrade and improve 

the infrastructure and services of the Nauru Port and the Port Authority of Nauru (PAN).  

The current port facility is extremely run down and has pollution, contamination and occupational health 

and safety (OHS) issues, capacity limitations and is vulnerable to extreme and seasonal weather events. 

These poor port facilities induce high cost of consumables in the domestic market due to high cost in port 

handling and adversely affect bulk transportation of current and potential exports (phosphate, limestone 

aggregate and fish) and imports. The consequences of the failure of the port facility would be dire for the 

local economy, workplace and public safety, regional connectivity and the habitability of Nauru, as the port 

receives all cargo and bulk fuel vessels into Nauru and provides a critical link in a broader Pacific maritime 

network.  

The GON identified the upgrade of the existing port as a key priority to improve turnaround of vessels, 

reduce demurrage and improve safety, and requested development partner assistance on undertaking 

options identification and assessment. The ADB through formal requests from the GON has initiated the 

process to assist in the development of the nation’s Port and as such has undertaken studies identifying 

development options for the port. Through this work several additional options were developed (refer 

Cardno, 2016) resulting in a final agreed design that includes a new protected harbor constructed to the 

north of the existing facility allowing vessel access, safe mooring and protection from oceanic waves.  

The final preferred design option comprises: (i) a 30m wide wharf approximately 170m long; (ii) a 

trapezoidal shaped berth pocket (206m long at its widest side x 121.5m wide at the outer edge x 160m 

long adjacent to the wharf x 67m wide at the wharf ramp landward edge) dredged to 11m depth into the 

intertidal reef flat; and (iii) an approximately 140m long breakwater/revetment on the seaward side. The 

concrete wharf will be a suspended slab on steel piles and is expected to be approximately 4m above the 

intertidal reef level to suit the berthing of general cargo vessels, as well as accommodating sea level rise 

of 0.6m over the next 50 years. 

This initial environmental examination (IEE) presents the assessment of potential environmental impacts 

that may result from the pre-construction (design), construction and operational phases of the 

Sustainable and Climate Resilient Connectivity in Nauru Project and provides an environmental 

management plan (EMP) that outlines specific actions that will are required to be undertaken to ensure 

minimal environmental impacts--marine and terrestrial--will arise from the project. The contractor will be 

required to prepare a site-specific construction environmental management plan (CEMP). The CEMP 

will include sub-plans as required detailing measures to mitigate and manage impacts including site 

clearance, waste management (including hazardous substances and asbestos removal), erosion and 

sediment control, materials and dredge/spoil management, health and safety and the like. The CEMP 

will be consistent with ADB’s Safeguard Policy Statement 2009 (SPS), the laws of Nauru, and 

international treaties ratified by Nauru.  

Safeguard categorization  

The project was categorized through the rapid environmental assessment--port development checklist-- 

as Category B for environment in accordance with the SPS. The project could create a range of small-

scale and limited, but nevertheless potential adverse construction environmental impacts that are site-

specific and manageable, and mitigation measures can be designed and implemented readily.  
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Objectives of the environmental assessment  

The objectives of the IEE are to: (i) assess the existing environmental conditions; (ii) identify potential 

environmental impacts; (iii) evaluate and determine the significance of the impacts; (iv) develop an EMP 

detailing mitigation measures, monitoring activities, reporting requirements, institutional responsibilities to 

address adverse environmental impacts; and (v) carry-out public consultations to document any 

issues/concerns; and (vi) to ensure that such concerns are addressed in the project design.  

The objective of this report includes the environmental assessment of the proposed pre-

construction/design, construction and operation of a new port facility for the island of Nauru. The 

assessment is required in order that an EMP for each phase of the project can be detailed to avoid, mitigate 

and/or manage the anticipated environmental, health and safety impacts.  

Project description and scope 

The purpose of this project is to upgrade the existing Nauru Port infrastructure. This will directly result in 

improved operational systems for international shipping access and services to Nauru whilst increasing 

efficiency of the port, health and safety to all workers and users and assist in the sustainable development 

of the Nauru economy and improve lives of its citizens. Current port facility issues include (PRIF 2015- 

Nauru Port Prefeasibility report);  

 Unique hostile geography without a protected harbor – Nauru does not have the 

benefit of a protected port facility, due to the unique geography of the island. The 

extremely deep water (3,000 m within 7 km of the coastline) and the existing port’s 
exposed mooring location, very close to the fringing reef, make shipping and port 

operations difficult; 

 Condition and vulnerability of the existing mooring system, and associated 

delays and costs – overzealous mooring practices when anchoring general cargo 

vessels to the outer buoys have occasionally caused damage to components of the 

mooring system, which then requires costly repair and/or replacement work to be 

requisitioned from specialist overseas-based contractors. These incidents result in 

unscheduled closure of the mooring system, thereby delaying the berthing of 

phosphate vessels, fuel ships and general cargo ships, which causes unnecessary 

delays to the delivery of essential supplies such as fuels and general cargo goods, 

as well as delaying the export of phosphate with its attendant financial 

consequences.  

 Congested land area and backlog of empty containers – the port land utilized for 

container storage is congested because a substantial area is occupied by derelict 

buildings serving no useful purpose. The remaining available space is predominantly 

occupied by empty containers which can’t be exported because of poor ship 
loading/unloading efficiencies. A significant backlog of empty containers clogs both 

the port and vacant land across the island; and 

 Existing poor condition – infrastructure and equipment such as vessels, workboats 

and rafts, and lifting equipment, are in poor condition which creates operational 

inefficiencies and occupational health and safety issues. 

The proposed project will permit all vessels visiting Nauru, except dry bulk phosphate vessels, to moor in 

the dedicated berth north of the existing small boat harbor. This new berth will provide a facility that is 

suitable for loading/unloading containers and general cargo using ship’s gear, directly to the wharf. Yard 
equipment will then transfer containers to the container yard where they will be stacked.  Phosphate 

vessels will continue to operate at the existing cantilevers, using the existing mooring/buoy system. Hence, 
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continued maintenance of the moorings and buoys is required to maintain this phosphate loading 

capability. This will be transferred to RONPHOS after the new port facilities are operational from 2020. 

The main features of the proposed project include: 

 A 30m wide x 170m long wharf, adjacent to a trapezoidal berth pocket dredged to 

11m into the reef with an approximately 140m long breakwater/revetment on the 

seaward side. The volume to be dredge is in the order of 150,000m3;  

 The concrete wharf will likely be a suspended slab on steel piles and is expected to 

be approximately 4m above the intertidal reef level to suit the berthing of general 

cargo vessels, as well as accommodating sea level rise of 0.6 m over the next 50 

years; 

 Backfilling of the triangular area between the wharf and the existing boat harbor for a 

temporary laydown area for containers. 

 A rock causeway connecting the port land adjacent to the boat harbor with the south-

eastern end of the wharf (adjacent to the desalination pump station) for access to 

move containers and general cargo directly from ship to shore, and to support new 

fuel pipelines to the tank farm;  

 Supply of appropriate equipment for transferring containers to/from the container 

yard; 

 Demolition of old and derelict sheds and buildings, including removal and disposal of 

asbestos cement roofing and cladding and fencing;  

 Heavy duty pavement across the entire container yard area; 

 New Harbormaster’s office and administration, staff amenities, gatehouse and plant 

workshop; 

 Site power reticulation, including reefer points and security lighting; and 

 Fire ring main and hydrants. 

The proposed project has been designed to ensure provisions are made for future expansion as required.  

Environmental impacts  

The IEE concludes that there will be no significant adverse environmental impacts, and that no critical 

terrestrial or marine habitats will be impacted by the project.  Most, if not all, impacts are site-specific, 

short-term (construction period), and can be minimized or managed through appropriate mitigation 

measures. Impacts arising from the construction including the demolition of the existing ports infrastructure 

buildings and machinery and operational phases of the project are minor, localized, and acceptable if the 

mitigation measures set out in the EMP are implemented and monitored. Key findings and impacts include:  

 The project is located within the existing land parcel of the port that has been highly 

modified (cleared, filled, built on) and does not support any terrestrial ecological or 

biological (flora or fauna), endemic, endangered or significant biodiversity. 

 The port land site does not have any freshwater (rivers, streams), forests or 

agriculture. 

 The project includes the coastal foreshore, intertidal reef flat and sub tidal reef slope. 

The coastal foreshore and intertidal reef flat areas have been highly modified 

(dredged, built on, rock walls) whilst the sub tidal shallow water reef areas have 

been impacted by port activities (e.g. mooring chains, existing harbor entrance) 



Initial Environmental Examination 

 vii 

resulting in the degradation of benthic habitat and the removal of sessile benthic 

marine resources.  

 The intertidal reef flat ecosystem associated with the project area does not support 

any marine shallow water ecological or biological (flora or fauna) endemic, 

endangered or significant biodiversity. Hard coral is all but absent in this area and as 

such the proposed dredging area (berth pocket) and adjacent area of influence have 

negligible impact on marine benthic resources. 

 The subtidal reef edge, and upper slope ecosystem associated with the project area 

does not support any marine shallow water ecological or biological (flora or fauna) 

endemic, endangered or significant biodiversity. Hard-coral coverage and 

biodiversity in the project area impacted by the works is very low.  

 Impacts on the terrestrial and shallow water marine ecosystems and their 

environments resulting from the project’s construction activities are expected to be 
minor and manageable.  

 Impacts on the intertidal reef resulting from dredging and subsequent increased 

short lived sedimentation has a low impact on the marine fauna and flora due to (i) 

the existing low level and low ecological value of marine environment within and 

adjacent to the projects area of influence and (ii) the constant movement of sea 

water throughout the area (tidal currents and oceanic waves).  

 The site does not impact any terrestrial or marine conservation and/or protected 

area, sites of cultural, customary or heritage significance nor any national or 

international endangered or protected species. 

 Due diligence and proactive management of all pre-construction, construction 

including demolition of the existing infrastructure and operational activities will 

ensure limited disturbance to the daily business activities undertaken within the port 

and surrounding business and community activities.  

 Nauruan laws and regulations and best practice and standards associated with 

labor, employment, OHS need to be adopted during the pre-construction and 

construction phases and compliance with the same monitored by the PAN.  

The pre-construction, construction and operational EMP identifies potential environmental impacts arising 

from the project along with a corresponding schedule for implementation and monitoring of mitigation 

measures to ensure they are effective for reducing and/or managing potential impacts.  It also includes 

the institutional arrangements for implementing and monitoring the EMP to ensure its effectiveness. 

Environmental benefits  

The proposed works associated with the project will result in substantial increases in both efficiency and 

safety of port operation and functions. This will result in faster servicing and turn-around of vessels (a 

decrease from 21 days to 3 days per ship call) and a reduction in demurrage and vessel servicing costs 

which can be passed on to consumers through reduced prices for fuel, cargo and commodities. The project 

includes climate change mitigation through reduced greenhouse gases due to the shortened periods for 

which vessels will be in port.  Shorter berthing periods per ship and elimination of the need for motorized 

barges will reduce the fuel consumed by port operations significantly and cut emissions by an estimated 

10,708 tons of CO2 a year. Since the overall ship numbers are expected to only marginally increase, the 

project is projected to reduce CO2 emissions in the order of 535,400 tons over its 50-year economic 

lifetime. The new port infrastructure is designed to be climate resilient and includes climate change 

adaptation features which will contribute to the sustainability of the project. The project’s main adaptation 
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measures –dredging a channel through the reef and constructing the wharf and breakwater– will cost 

$50.61 million. These adaptation measures will enable ocean-going vessels serving Nauru to berth in an 

area protected from climatic hazards and climate change effects and to load and unload alongside a 

sheltered wharf on land. The adaptation measures will also be climate proofed by increasing the design 

heights of the breakwater, wharf, and foreshore port buildings and container yard to accommodate the 

projected rise in sea levels and increasing severity and frequency of waves. 

Environmental management plan  

The EMP, mitigation measures, environmental monitoring and capacity development, are required to 

minimize the environmental impacts in the preconstruction, construction and operational phases of the 

project. The construction supervision consultant (CSC) will be tasked to update the EMP based on detailed 

design and the contractor will be required to prepare the site-specific construction EMP (CEMP), submit 

the CEMP to the PAN-PMU for approval and then be responsible for implementing the approved CEMP. 

The CEMP will be based on the contractor’s construction methodology and will cover associated facilities 

such as materials sourcing, transportation, storage and disposal.  The mitigation actions identified in this 

report need to be implemented by the contractor. The outline EMP is presented as Section 6 of this report.  

The EMP has been developed to outline the measures that are to be implemented to minimize adverse 

environmental impacts and serves as a guide for the contractor and the workforce on their roles and 

responsibilities concerning environmental management on site and outlines the potential environmental 

impacts, their mitigation measures, roles and responsibilities and timescales. The EMP provides a set of 

mitigation, monitoring and management measures to be applied during pre-construction, construction and 

operational phases and implementation to avoid, reduce, mitigate, or compensate for adverse 

environmental impacts. Pre-construction, construction and operational management, mitigation and 

monitoring actions respectively, are set out in the EMP.  

During the construction period, including the demolition of the existing port buildings environmentally 

responsible construction practices and management of all activities including construction wastes will be 

essential.  Implementation of internationally recognized good construction environmental practices form 

the basis of the EMP which covers issues such as sedimentation control, noise and air quality, materials 

sourcing and spoil management, minimization of habitat disturbance, and worker and community health 

and safety.  

Implementation arrangements  

The executing agency for the project is the Planning Aid Division (PAD) of the Ministry of Finance (MOF) 

and the project’s implementing agency is the PAN. A project steering committee established under the 

ongoing project design advance (PDA) will provide overall coordination and administrative oversight during 

the project’s two-year implementation. A project management unit (PMU) established under the PDA will 

manage project activities and coordinate with other government ministries, departments, and the 

development partners. At least 10% of the PMU staff members will be women. The PMU will include at 

least six counterpart PAN staff supported by the consultants recruited under ongoing technical assistance 

and PDA, as well as the CSC to be recruited under the project. The PAN’s chief executive officer will be 

responsible for the project’s contract management, supervision, and day-to-day implementation, including 

financial management, monitoring, and evaluation. The PMU will follow ADB disbursement procedures 

and financial management guidelines. The PMU will be responsible for procuring the civil works contract 

oversight by ADB. The government will delegate selection of supervision consultants to ADB.  

The CSC will include international and national environmental and social safeguards specialists who will 

provide support to the PMU for updating and implementing the required safeguards tools and instruments. 

During the pre-construction phase the CSC will assist the PAN-PMU to prepare the tender and bidding 

documentation which will include the updated EMP. The updated EMP and consultation and 



Initial Environmental Examination 

 ix 

communications plan will be disclosed to all stakeholders including the successful contractor(s).  The CSC 

will provide a pre-construction briefing/workshop for PAN.  The CSC will provide training and capacity 

building to the PAN, and contractor as required, on environmental management and social safeguards, 

although the PAN does not envisage requiring specific in-house expertise in these areas in the immediate 

future.  

The contractor will prepare their CEMP. The contractor will designate an environmental management 

officer (EMO) and health and safety officer (HSO) to implement (and report on implementation of) the 

CEMP.  

The Ministry of Commerce, Industry and Environment (MCIE) – CIE Environment Division will be the lead 

agency for ensuring environmental compliance to the nation’s legislation and issuance of clearances and 

permits for project development.  

Policy and legal framework 

There are no legal instruments that govern environmental management, protection or impact assessment 

in Nauru. A draft Environment Bill is still in its development stage and rests with the GON. The draft Bill 

does not include specific requirements that clearly define the procedures and guidelines to undertake an 

environmental impact assessment.  

The CIE - Environment Division is the lead agency in the planning, administration and management of 

environmental matters for both public and private sectors. The CIE - Environment Division was established 

in 1995 and is the Nauru government’s legal entity that has the authority to request an environmental 

assessment to be undertaken on a project basis. The CIE - Environment Division is also the government 

agency responsible for the review and approval of environmental assessments. Due to the absence of 

environmental law and regulations (including guidelines and specific codes of practice), environmental 

assessments for previous developments have utilized regional and/or international best practices. For all 

environmental safeguard requirements associated with the project, the GON will follow the ADB’s SPS 

and World Bank Group’s Environmental Health and Safety Guidelines (Ports and Harbors, 2017).   

Information disclosure, consultation and participation  

Project planning and environmental concerns associated with the project have been discussed with 

relevant GON line ministries and departments, semi-government and autonomous authorities and 

community/stakeholders resulting in support for the project and its scope of works. Stakeholder 

consultations during the safeguards due diligence have been undertaken. This process also gathered 

information on relevant concerns of the stakeholders and where relevant these have been incorporated 

into, or addressed in, the IEE.  

A project consultation and communications plan has been developed and will be updated during 

implementation.   

The IEE will be updated during detailed design. The updated IEE will be submitted to MCIE by PAN.  The 

MCIE will issue clearance on behalf of the GON. The updated and cleared IEE will be disclosed to the 

public and uploaded on the ABD website.  Reporting will be undertaken as per overall requirements 

established in the project administration manual.  This requires specific reporting on safeguards 

implementation by PAN and the contractor. Environmental monitoring and reporting requirements are set 

out in the IEE.  

Grievance redress mechanism  

A grievance redress mechanism (GRM) has been developed to facilitate the resolution of concerns, 

complaints and grievances about the environmental and social performance of the project. The GRM is 
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based on accepted practices and government protocols in Nauru and provides an accessible, time-bound 

and transparent mechanism for complainants to voice and resolve concerns linked to any SCRCNP 

activities.  The CEMP will also respond to the requirements of the GRM during construction, the contractor 

will include in the CEMP how the GRM will be implemented.  

Conclusion and recommendations  

The IEE concludes that: (i) there will be no significant environmental impacts arising from the project; (ii) 

no critical terrestrial or marine habitats will be impacted by the project; (iii) the project is not deemed 

environmentally sensitive; and (iv) impacts arising from the pre-construction, construction and operational 

phases of the project are minor, short-term, localized, and manageable, provided that the mitigation 

measures set out in the EMP are incorporated in the design, implemented, and monitored properly. The 

findings of the IEE suggest that significant improvements to the port’s operational activities, its efficiency 
and health and safety to workers will greatly enhance environmental and port service facilities to the nation.  
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1 Introduction 

 Location and overview of conditions. Nauru--the Micronesian small-island state--is in the 

equatorial oceanic zone and is adjacent to Kiribati in the east, the Republic of the Marshall Islands in 

the north-east (700 km), the Federated States of Micronesia (FSM) in the north-west (700 km), Papua 

New Guinea (PNG) in the west (1600 km), the Solomon Island in the south-west (1200 km), Vanuatu in 

the south (1300 km) and Fiji (2600 km) to the south-east (Figure 1.1). Based on the 2011 census (Bureau 

of Statistics, 2013), the total population of Nauru was 10,084 (5,105 males and 4,979 females) with an 

average annual growth rate of 1.8 percent that is equivalent to an increase of 170 people per year. 

 Nauru is a raised coral limestone island and is one of the smallest independent nations in the 

world. It is composed of only one island which is 21 km2 in area, roughly 6 km by 4 km in length and 

width respectively, has a coastline of 24 km, possesses an exclusive economic zone (EEZ) of 309,888 

km2, lies just 41 km south of the equator (0o32’02.5 south and 166o55’57.8 east) and is divided into 

14 districts of varying sizes and number of inhabitants. 

 Nauru is surrounded by a fringing coral reef ranging from 80m to 300m wide, which includes a 

distinctive shallow water intertidal reef flat (exposed at low tide in most locations) and a sub tidal reef 

slope that drops away sharply on the seaward edge to a depth of approximately 3 km. The coastal plain 

is a zone of sandy or rocky beach on the seaward edge, and a beach ridge or fore-dune, behind which 

is either relatively flat ground or, in some places, low-lying depressions or small lagoons filled by brackish 

water (e.g. Buada lagoon) where the surface level is below the water table (freshwater lens). The raised 

central plateau (Topside) generally lies between 20-45 m above sea level with occasional elevations of 

up to 50-70m. The central plateau comprises a matrix of coral-limestone pinnacles and limestone 

outcrops, between which lie extensive deposits of soil and high-grade phosphate rock covering 

approximately 1600 hectares (ha), over 80% of the island. This area has been extensively mined with 

the result that terrestrial ecosystems have been drastically altered (SPC, 2005 and Fenner, 2013).  

 Phosphate mining history. Phosphate mining provided the main source of the nation’s income 
until the late 1980s. However, the industry contracted significantly over the 1980s, with the performance 

of other industries becoming relatively more important to the economy. Phosphate exports reached a 

peak in the 1970s at approximately 2,300,000 metric tons, falling to 500,000 metric tons by the early 

1990s and were virtually zero by 2004.  

 Mining recommenced in the late 2000s due to new technology and in 2010-2011, it is estimated 

that exports of phosphate were approximately 440,000 tons, up from 319,000 tons in 2009-2010. 

However, poor infrastructure and exchange rate and market price fluctuations have meant that export 

earnings from phosphate have failed to meet government forecasts, aside from problems with the 

moorings, which have prevented phosphate ships from visiting Nauru regularly.  

 More recently, fishing licenses issued to Japan, China, South Korea, Taiwan and USA have 

become an important source of revenue for Nauru. Pelagic fish abound in Nauruan waters, but Nauru 

has not been able to establish a commercial fishing industry of its own.  

 Due to the long history of phosphate mining the ‘Topside’ of the island, at least 80 per cent of 

the island is deemed uninhabitable and unsuitable for any kind of livelihood. Given extensive phosphate 

mining of the Topside area, most of Nauru’s population is concentrated along the coast.  Many 

settlements along the coastline have high population density of over 1,500 persons per km2 (Bureau of 

Statistics, 2013). This has considerable implications and consequences for sustainable land and water 

management, in terms of the availability and suitability of land and water for future settlement, health, 

and safety, biodiversity conservation (including marine ecosystem) and the possible effects of climate 

change. 
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Figure 1.1: Location of Nauru 

 Limitations of current port facilities. Nauru does not have the benefit of a protected port 

facility, due to the unique geography of the island and is entirely reliant on sea and air transportation for 

its trade in goods and services. The extremely deep water (to depths of 3 km within 7 km of the coastline) 

and the existing port’s exposed mooring location, very close to the fringing reef, make shipping and port 
operations difficult. The outer mooring buoys are anchored in this deep water, at a depth of about 540 

m, and the ship mooring zones are vulnerable to westerly monsoon winds and waves. The maximum 

capacity of Nauru’s moorings is 42,000 deadweight tons (DWT) (fully loaded) and this limits the size of 

the dry bulk vessels handled for the phosphate trade.  

 The effective and safe operation of the Nauru Port facilities and equipment are therefore central 

to maintaining trade and commerce with the outside world and essential to the nation’s sustainable 

development and economy.  
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 The current port facility is extremely run down and has occupational health and safety issues 

(OHS), capacity limitations, and is vulnerable to extreme and seasonal weather events. These poor port 

facilities induce high cost of consumables in the domestic market due to high cost in port handling and 

adversely affect bulk transportation of current and potential exports (phosphate, dolomite aggregate and 

fish) and imports.  

 Prior to the loss of the mooring system facilities, an average of two to four vessels per month 

visited Nauru port, including one container/general cargo ship using the Nauru port facilities, a diesel 

tanker to supply the island’s fuel and one to two bulk vessels loading phosphate for export. Thus, even 

if a container or cargo vessel is discharging, it is normally required to move off the mooring buoys and 

stand off until the phosphate ship has been loaded. Since the mooring system has become inoperable, 

container vessels drift off the reef near the existing boat harbor and unload single containers into pusher 

barges for transfer to the boat harbor. Arrangements have been made for the rehabilitation of the 

mooring system by March 2017.  

 The consequences of the failure of the port facilities would be dire for the local economy, 

workplace and public safety, regional connectivity and the habitability of Nauru, as it receives all cargo 

and bulk fuel vessels into Nauru and is a critical link in a broader Pacific maritime network. 

 Port improvement studies. The Government of Nauru (GON) identified the upgrade of the 

existing port as a key priority to improve turnaround of vessels, reduce demurrage and improve safety, 

and requested development partner assistance on undertaking options identification and assessment. 

The ADB through formal requests from the GON has initiated the process to assist in the development 

of the nation’s Port. This has included a scoping study of potential development options in 2009 (Scoping 
Study for Nauru Port Development, 2013), additional detailed work in 2014 by the Japan International 

Cooperation Agency (JICA) and the completion of a pre-feasibility study (PFS) of the recommended 

options by the ADB in 2015 which was funded through the Pacific Regional Infrastructure Facility (PRIF) 

resulting in the identification of the preferred technically and economically feasible options (Nauru Port 

Pre-Feasibility Study, 2015a & b).  

 The PFS included preliminary level engineering, technical (wave climate), economic, and 

safeguards information and provided a clear recommendation on the preferred option, which at the time 

was the development of a new quay wall constructed on the edge of the reef north of the existing harbor, 

and accessible by causeway, upon which the government and its development partners can base project 

preparatory work and detailed engineering design. Based on this work the ADB has continued to support 

the government to review and provide a finalized preferred option utilizing a project preparatory technical 

assistance (PPTA) and project design advance (PDA) facility to undertake more detailed investigations 

and design investigation prior to the project approval. This initial environmental examination (IEE) is part 

of this process.  

 Through this work several additional options were developed (Cardno, 2016) resulting in a final 

agreed design that includes a new protected berth constructed to the north of the existing facility allowing 

vessel access, safe mooring and protection from oceanic waves. The final preferred design option 

comprises a 30m wide wharf approximately 170m long, adjacent to a minimum 50m wide berth pocket 

dredged to a 10m depth into the intertidal reef flat with an approximately 170m long breakwater on the 

seaward side. The concrete wharf will be a suspended slab on steel piles and is expected to be 

approximately 4m above the intertidal reef level to suit the berthing of general cargo vessels, as well as 

accommodating sea level rise of 0.6m over the next 50 years. 

 Scope and objectives of the environmental assessment. The scope of this report is the 

environmental assessment of the design, construction and operation phases of the project and an EMP 

of pre-construction, construction and operational activities. The assessment is based on the site 

location, design and configuration of the project as established in the Final Design Report (Cardno 

2017).  
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 The objective of this report includes the environmental assessment of the proposed design, 

construction and operation of a new port facility for the island of Nauru. The assessment is required in 

order that an environmental management plan (EMP) for each phase of the project can be outlined to 

avoid, mitigate and/or manage the anticipated environmental, health and safety impacts. The EMP will 

be further detailed by the contractor (for pre-construction and construction impacts) and PAN for 

operation impacts.  

 In preparing the assessment the environmental consultant has followed the terms of reference 

(TOR) which is attached in Annex 1. 

 Limitations of this report. This IEE is based on the scope of works detailed in project 

documents provided to the environmental consultant and the collection of information through an in-

country mission which included key stakeholder meetings/discussions and field visits to the proposed 

site accompanied by PAN staff. This information included a pre-construction IEE (ADB 2015) that 

provided detailed information associated with surveys and investigations that were required to support 

detailed design and cost estimation. This included unexploded ordnance (UXO), bathymetric, 

topography and geotechnical surveys. The IEE is based on the information attained during in-country 

field assessment, anecdotal information provided during consultations and by stakeholders met, and 

information detailed in PPTA and PDA documents. Key documents used can be found in the reference 

section of this report. 

2 Institutional, Policy and Legal Framework 

2.1 Institutional framework 

 The executing agency for the project is the Planning Aid Division (PAD) of the Ministry of 

Finance (MOF) and the project’s implementing agency is the PAN. A project steering committee 

established under the ongoing PDA will continue to provide overall coordination and administrative 

oversight during the project’s two-year implementation. The project management unit (PMU) established 

under the PDA will manage project activities and coordinate with other government ministries, 

departments, and the development partners.  

 The PAD was established to mainstream and harmonies developmental projects and plans in 

all sectors of government. The PAD oversees the implementation of the National Sustainable 

Development Strategy (NSDS) and coordinates all donor funded projects and is the link between 

bilateral partners and government entities to harmonize development projects to ensure that assistance 

received is not duplicated between sectors. The SCRCNP is one of the projects that the PAD manages. 

 The Ministry of Commerce, Industry and Environment (MCIE) – CIE Environment Division will 

be the lead agency for ensuring environmental compliance to the nation’s legislation and issuance of 
clearances and permits for project development.   

2.2 Legal framework 

 The implementation of the SCRCNP will be governed by the laws and regulations of Nauru and 

the requirements of the Safeguard Policy Statement 2009 (SPS) of the ADB.  

 There are no legal instruments that govern environmental management, protection or impact 

assessment of developments in Nauru. A draft Environment Bill (December 2016) is still in its 

development stage and rests with the GON. The draft Bill does not include specific requirements that 

clearly define the procedures and guidelines to undertake an environmental impact assessment.  
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 The National Environment Management Strategy (NEMS) for Nauru has identified the 

inadequacy or non-enforcement of environmental legislation, and the need for the integration of existing 

legislation for environmental management and protection is a major constraint to the promotion of 

environmentally sustainable development in Nauru.  

 The MCIE through CIE - Environment Division is the lead agency in the planning, administration 

and management of environmental matters for both public and private sectors. The CIE - Environment 

Division was established in 1995 and is the Nauru government’s legal entity that has the authority to 
request environmental assessment to be undertaken on a project-by-project basis. It is also the 

government agency responsible for the review and approval of developments (with or without 

environmental assessment).  

 Due to the absence of environmental laws (including environmental assessment regulations, 

guidelines and specific codes of practice), many past developments have assessed utilizing regional 

and/or international best practices and guidelines. The lack of environmental legislation in Nauru means 

that for the project, all environmental safeguard requirements associated with the project, the GON will 

follow ADB’s SPS and the Environmental Health and Safety Guidelines (EHSG) – Port and Harbors 

(2017) of the World Bank Group.   

 Within Nauru legislation each current law is referred to as an ‘Ordinance’ if it was enacted prior 

to 1968, or as an ‘Act’ if it was enacted after Independence. Proposed laws are termed ‘Bills’. Laws 

which contain provisions related to the principles and elements of the environmental safeguards in 

ADB’s SPS include:  

 Disaster Risk Management Act 2008 – 15/08 (principal) Statute Law Revision Act 

2011 – 8/11  

 Lands Act 1976 – 13/76 (principal) Statute Law Revision Act 2011 – 8/11  

 Nauru Fisheries & Marine Resources Authority Act 1997 – 17/97 (principal) Nauru 

Fisheries & Marine Resources Authority (Amendment) Act 2004 – 18/04  

 Fisheries Act 1997 – 18/97 

 Fisheries Regulations 1998 (as amended)  Fisheries (Parties to the Nauru 

Agreement – PNA Third Implementing Arrangement) Regulations 2009 Fisheries 

(Amendment) Regulations 2010 Fisheries (PNA Third Implementing Arrangement) 

(Amendment) Regulations 2010  

 Litter Prohibition Act 1983 – 6/83 (principal)  Interpretation (Consequential 

Amendments) Act 2011 – 18/11; and 

 Antiquities Act 1935. Nauru Antiquities Ordinance 1935 – 3/35 (principal)  Executive 

Council Ordinance 1966 – 3/66 (repealed by 8/11) Ordinances Revision Ordinance 

1967 – 25/67 (repealed by 8/11) Statute Law Revision Act 2011 – 8/11.  

 In addition, other laws that are relevant to the SCRCNP include:  

 Nauru Rehabilitation Corporation Act 1997 in effect 13 June 1997  

 Port Authority (Amended) Act 2016 and Regulations 2016 

 Marine Pollution Prevention Bill (drafted in 2000 yet to be gazette)  

 Wild Birds Preservation Ordinance 1937 – 14/37 Ordinances Revision Ordinance 

1967 – 25/67 (repealed by 8/11) Statute Law Revision Act 2011 – 8/11 

 Land Act 1976; and  
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 Explosives Ordinance 1924 – 3/24 (principal). Ordinances Revision Ordinance 1967 

– 25/67 (repealed by 8/11) Statute Law Revision Act 2011 – 8/11 Interpretation 

(Consequential Amendments) Act 2011 – 18/11.  

 International agreements. Nauru is signatory to several international conventions, treaties, 

agreements and Memorandum of Understanding that relate to terrestrial, coastal and marine species 

habitats and environmental issues which signify the interest in the protection of global and Pacific 

environments for the benefit of future generations. These are listed in Annex 2.  

2.3 Policy framework  

 National policy documents that contain provisions related to the principles and elements of the 

environmental safeguards in ADB’s SPS and are directly relevant to the SCRCNP include:  

 National Biodiversity Conservation Strategy 1999 

 National Water, Sanitation & Hygiene Policy (NWSHP) 

 National Sustainable Development Strategy (NSDS 2005-2025) 

 National Biodiversity Strategy and Action Plan (NBSAP, 2010) 

 National Action Programme (NAP, 2012) which supports the UN Convention to 

Combat Desertification (CCD) 

 Nauru Energy Roadmap 2013 

 Nauru’s Fifth National Report to the Convention on Biological Diversity 2014 

 Nauru’s Submission to the UNFCCC – Workstream 2, May 2014; and 

 National Fisheries and Marine Resources Authority (NFMRA) Corporate Plan 2014. 

2.4 ADB’s safeguard policies  

 The ADB’s SPS includes three safeguards: environment, involuntary resettlement, and 

indigenous people.  The 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 SPS is the cornerstone of assistance provided to developing 

countries by ADB.  

 SPS safeguard requirements 1: environment involves due diligence commencing with 

screening, scoping and addressing environmental concerns, if any, of a proposed activity from the initial 

stages of project preparation. The SPS requires that due diligence commence with a screening of project 

activities and impacts to categorize the project (A, B or C) to determine the level of environmental 

assessment required to address the potential impacts.    

 Environment category. The proposed project site is located on land and seabed that has been 

highly disturbed and modified to meet the requirements of the port that has been operating for over a 

century. This site has little, if any, resemblance to its original coastal foreshore and terrestrial natural 

state and is now almost exclusively devoid of vegetation. The intertidal reef flat has also been highly 

modified and is almost devoid of benthic sessile marine resources. The proposed decommissioning 

(removal) of existing port buildings and infrastructure, the construction of new port infrastructure both 

on coastal land, foreshore and primarily the shallow water intertidal reefs system within the port 

boundary is Category B for environment (refer Annex 3).  
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 The project will create short-term, small-scale, but nevertheless potential adverse 

environmental impacts, which are site-specific, most if not all impacts are manageable for which 

mitigation measures can be designed and implemented readily.  

 ADB’s SPS applies pollution prevention and control technologies and guidelines consistent with 

international best practices as reflected in internationally recognized standards such as the World Bank 

Group’s EHSG. The EHSG provide the context of international best practice and contribute to 

establishing targets for environmental performance. Standards incorporated into the EHSG will be used 

in parallel with local Nauru environmental standards, where they exist. Application of occupational and 

community health and safety measures, as laid out in the EHSG is required under the SPS.  

3 Project Description 

 Nauru Port and PAN. The Port Authority Act 2006, amended in 2015, sets out the requirements 

for managing and operating the Nauru Port by the PAN for the benefit of Nauru. The Act states that the 

functions of the PAN are to: ‘…establish, improve, maintain, operate and manage port, services and 

facilities in connection with the operation of the port, including, but not limited to’:  

 management and maintenance of adequate and efficient port, facilities, services and 

security in the port;  

 provision of goods and services necessary to give effect to the objectives of the 

Authority;  

 regulation of navigation and maintenance of navigation aids within the port;  

 marketing and promotion of the use, improvement and development of the port; and  

 coordination of all operations within the port. 

 The requirements of the Port Authority Act, if correctly and diligently undertaken, should provide 

for a well-managed port. However, because the existing infrastructure and operational constraints do 

not enable the PAN to deliver its functions, improvements are urgently needed. 

 Rationale for the project. The purpose of this project is to upgrade the existing Nauru Port 

infrastructure. This will directly result in improved operational systems for international shipping access 

and services to Nauru whilst increasing efficiency of the port, health and safety to all workers and users 

and assist in the sustainable development of the Nauru economy and improve lives of its citizens. 

Current port facility and operational issues include:  

 Unique hostile geography without a protected harbor – Nauru does not have the 

benefit of a protected port facility, due to the unique geography of the island. The 

extremely deep water (to depths of 3,000m within 7 km of the coastline) and the 

existing port’s exposed mooring location, very close to the fringing reef, make 
shipping and port operations difficult. 

 Congested land area and backlog of empty containers – the port land utilized for 

container storage is congested because a substantial area is occupied by derelict 

buildings serving no useful purpose. The remaining available space is predominantly 

occupied by empty containers which can’t be exported because of poor ship 
loading/unloading efficiencies. A significant backlog of empty containers clogs both 

the port and vacant land across the island. 
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 Condition and vulnerability of the existing mooring system, and associated delays 

and costs – overzealous mooring practices when anchoring general cargo vessels to 

the outer buoys have occasionally caused damage to components of the mooring 

system, which then requires costly repair and/or replacement work to be 

requisitioned from specialist overseas-based contractors. These incidents result in 

unscheduled closure of the mooring system, thereby delaying the berthing of 

phosphate vessels, fuel ships and general cargo ships. This causes unnecessary 

delays to the delivery of essential supplies such as fuels and general cargo goods, 

as well as delaying the export of phosphate with its attendant financial 

consequences.  

 Existing poor condition – existing poor condition of infrastructure and equipment 

such as vessels, work boats and rafts, and lifting equipment, creates operational 

inefficiencies and occupational health and safety issues. 

 The proposed project will permit all vessels visiting Nauru except dry bulk phosphate vessels to 

be relocated to the dedicated berth north of the boat harbor. This new berth will provide a facility that is 

suitable for loading/unloading containers and general cargo using ship’s gear, directly to the wharf. Yard 
equipment will then transfer containers to the container yard for stacking awaiting pick-up by the 

customer. Phosphate vessels will continue to operate at the existing cantilevers, using the existing 

mooring/buoy system. Hence, the PAN must continue to maintain the moorings and buoys to maintain 

and continue the phosphate loading capability.  

 The new wharf has been designed for vessels larger than those currently calling at Nauru whose 

principal characteristics include an overall length of 126.4m, beam of 20m, draught of 8.1m and 8115 

DWT.  The main features, as established in the PPTA Draft Final Report - Feasibility Report (Cardno 

2017), included in the proposed project are illustrated in Annex 4.  These include:  

 (i) a 30m wide wharf approximately 170m long; (ii) a trapezoidal shaped berth pocket 

(206m long at its widest side x 121.5m wide at the outer edge x 160m long adjacent 

to the wharf x 67m wide at the wharf ramp landward edge) dredged to 11m depth 

into the intertidal reef flat; and (iii) an approximately 140m long 

breakwater/revetment on the seaward side; 

 The concrete wharf will be a suspended slab on steel piles and is expected to be 

approximately 4m above the intertidal reef level to suit the berthing of general cargo 

vessels, as well as accommodating sea level rise of 0.6m over the next 50 years. 

 Backfilling of the triangular area between the wharf and the existing boat harbor for a 

temporary laydown area for containers. 

 A rock causeway connecting the port land adjacent to the boat harbor with the south-

western end of the wharf for access to move containers and general cargo directly 

from ship to shore, and to support new fuel pipelines to the tank farm. 

 Retention of the anchored mooring system and buoys for phosphate vessels. 

 Supply of appropriate equipment (probably large forklifts) for transferring containers 

to/from the container yard. 

 Demolition of old and derelict sheds and buildings, including controlled removal and 

disposal of asbestos cement roofing and cladding and fencing;  

 Heavy duty pavement across the entire container yard area. 

 New Harbormaster’s office, administration building, gatehouse and plant workshop. 
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 Site power reticulation, including reefer points and security lighting and fire ring main 

and hydrants. 

 Impacts, outcomes and outputs of the project. The impact of the project will be an increase 

in the efficiency and effectiveness of the port services to the nation. This will directly contribute to a 

higher level of social and economic development including improved occupational health and safety 

within the existing Port facility. The outputs of the project will include the development of a multi-purpose 

port facility capable of meeting the shipping requirements of the nation.   

 Cost estimate. Detailed cost estimates for the proposed port are provided in the Draft Final 

Report (Cardno, 2017) and should be referred if required. At the time of preparation of this report, the 

total costs were estimated to be $62.5 million.  Financing will be provided by GON and several of its 

development partners including ADB, Government of Australia, Green Climate Fund and Government 

of Japan (equipment).  

 The existing site. The Nauru Port is situated on the western side of the Islands within, the 

district of Aiwo (Plate 3.1 a). The port is situated on leased community land and public land and consists 

of a semi-protected small boat harbor (Plates 3.1 b and c) and land based facilities. It is reported that 

the boat harbor was first constructed around 1907 and the site has been continually used since.  

Plate 3.1 a: General layout of the boat harbor looking north 

 

Plates 3.1 b & c: Barge entering boat harbor looking west and container unloading at the wharf 
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 Ocean going vessels do not enter the harbor; rather they either attach to mooring buoys located 

offshore or drift whilst offloading or back loading products (principally shipping containers, petrochemical 

products or outgoing phosphate). Access to the harbor during inclement weather conditions from storm 

events and during the monsoon season producing swell waves is problematic and impossible under 

certain circumstances greatly reducing efficiency and increasing costs of the port operations.  

 Containers and general cargo are transferred offshore from the vessel to barges and brought to 

the harbor and unloaded using a shore based mobile crane. Phosphate is loaded onto ships via the 

cantilevers located to the south of the boat harbor whilst attached to deep sea mooring buoys. Similarly, 

fuel (aviation gas, petrol and diesel) is transferred from tankers to shore via fuel pipelines located on the 

foreshore behind the phosphate cantilevers whilst the vessel is attached to mooring buoys.  

 The total area of the port site is approximately 2.5 km2 with a total area of 2.8 km2 of land 

available for container usage. However, over 35% of this available space is currently occupied by the 

derelict buildings and therefore unavailable for use greatly hindering the efficiency of the ports 

operations.  Several buildings occupy land within the port area all of which are in very poor or derelict 

condition. This includes Harbormaster’s office, barge shed and the hardware and bulk store shed (Plates 

3.2 a and b). These structures are to be removed as a part of the project’s scope of works and will be 

initiated as the first stage of the project.  

Plates 3.2 a & b: Dilapidated condition of hardware bulk store shed and Harbormaster’s office 

  
 

 The proposed project site including the land and foreshore above high water mark has been 

cleared of all natural vegetation, backed filled, compacted and developed (flattened) to accommodate 

buildings and other associated infrastructure requirements for the port for over a century. Similarly, the 

adjacent shoreline, intertidal reef flat and to a lesser degree reef edge and slope have been heavily 

modified to meet the requirements of the boat harbor and impacted by the port activities (Plates 3.3 a - 

d). The site is therefore highly modified from its original state.  

Plates 3.3 a & b: Reef flat modifications associated with the boat harbor and port 
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Plates 3.3 c & d: Foreshore modifications associated with the boat harbor and port 

  

 

   Environmental audit of existing facilities and operations.  The current operations include 

aspects which do not comply with SPS requirements.  These include waste management and 

contaminant sources.  

 Nauru does not have facilities at present for wastes other than the normal waste disposal facility 

(dump). Disposal (or treatment) of other wastes is more problematic as the island lacks an engineered 

landfill facility, or suitable area for mixing and treatment of petrochemical affected soils. As noted in 

Section 4.3, port derived rubbish (mostly old vehicle tires) was observed in the harbor entrance and on 

the upper reef slope directly adjacent. Port-derived rubbish including equipment (e.g. old container 

barges) was located throughout the harbor, which in some cases appears to hinder harbor functions. 

The upper and lower reef slopes possess household and port rubbish that include large parts of steel 

machinery.  

 There are several sources of contamination at the Port. The Port buildings and landward area 

are used to store petrochemical products (Plate 3.4 a).  Port buildings have been constructed with 

asbestos roofing (Plate 3.4 b).  The workers’ septic toilet systems with a ground leach-field also 

contributes to the modified and contaminated environment.  

Plates 3.4 a & b: Petrochemical product storage and asbestos roof sheeting in port buildings 

  

 The project will address these issues through removal of the derelict buildings and asbestos 

and installing improved sanitation facilities.  The operation elements of the EMP also require PAN to 

institute a waste management strategy. 

 An additional issue is the use of the existing small sheltered harbor by local people for swimming 

and fishing. This will be prohibited during construction. Post-construction, the small harbor will be used 

to house the pusher barges and tug boat which will be pulled out of the water when not in use.  During 

the periods vessels are not in port, people will likely swim in the harbor.  This does pose safety risks for 

which PAN will be liable as any incidents would occur within the port area.   
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4 Description of the Environment – Baseline Conditions 

4.1 Overview 

 Due to its geographic isolation, Nauru once possessed unique and biologically diverse 

ecosystems with relatively high levels of endemism in both flora and fauna.  Such restricted populations 

also allowed them to be particularly vulnerable to over-exploitation and habitat degradation. A century 

of phosphate mining has resulted in severe impacts on natural ecosystems and significant terrestrial 

ecosystem and biological resource loss. The National Biodiversity Strategy and Action Plan (NBSAP, 

2011) provides a detailed description of the environmental and biological resources and communities of 

the nation. Information in these reports has been used when required below.  

 The offshore topography of Nauru is unique in the Pacific region and possibly the world. From 

the shoreline of the essentially oval-shaped island, a narrow fringing reef transitions to a seabed which 

drops away at an abrupt 45o slope, to depths of more than 3 km offshore.  

 There is no lagoon or area of sheltered water inside the fringing reef, which could provide 

sheltered water for a safe anchorage or harbor, as, is typical of other Pacific Island countries. Hence, 

the island is extremely exposed to Pacific Ocean swells and winds, particularly from the northwest during 

the monsoon season (October to March), and no natural harbor exists around Nauru’s coastline. Port 

facilities are limited currently to two small boat harbors, one on the western coast (Aiwo commercial 

port) and the other (a small fishing boat harbor on the east coast at Anibare). There has historically been 

no opportunity to construct a safe harbor capable of berthing ships carrying general cargo, fuels and for 

the export of phosphate. The mooring system has been the only facility capable of mooring ships visiting 

Nauru since the middle of the 20th century.  

 The project immediate influence area is shown in Figure 4.1 (refer also to Figure 5.1). 

Figure 4.1: Project boundary and immediate influence area 
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 The port location, its past usage (e.g. industrial) and highly modified terrestrial and foreshore 

environment (e.g. clearing, compacted, flattened, land fill and built on) is almost devoid of natural 

vegetation resulting in an extremely low terrestrial flora and fauna biodiversity. Similarly, the intertidal 

shallow water reef flat and to a lesser degree the subtidal reef edge and slope have been highly modified 

in areas associated with the boat harbor and impacted by the daily activities associated with the port 

that have greatly reduced benthic and sessile marine flora and fauna coverage and biodiversity. The 

intertidal reef flat is horizontal and exposed during periods of low water and is all buy devoid of sessile 

benthic marine resources. There are no freshwater ecosystems, mangroves or sea grass ecosystems 

associated with this site nor is the site high in marine biodiversity. The paucity of terrestrial and shallow 

water marine flora and fauna at the proposed site, especially the intertidal reef flat is as expected and is 

consistent with an industrial port site and neighboring marine ecosystems north and south of the port. 

Therefore, in general terms, habitat alteration and building construction at the proposed site have no 

biological impacts of any significance.  

 The section below provides the baseline conditions of the physical, biological and socio-

economic environment of Nauru and specifically the port site. Information presented in this report is 

based on site visits during the consultant’s in country mission in November 2016 and reports provided 

and acquired during the visit. Information has been derived from the Nauru Port Pre-Feasibility Study 

(PRIF, 2015) and Preparing the Nauru Port Development Project – Assessment of Pre-Construction 

Impacts (ADB, 2016).   

4.2 Physical environment 

4.2.1 Regional ocean-atmosphere dynamics influencing Nauru 

 Wave climate and climate change trends around Nauru are affected by processes occurring 

over large areas of the Pacific Ocean, from the northern to the southern subtropical zones (35°north to 

35° south), and across the equator, so it is instructive to understand the regional patterns that affect 

local conditions around Nauru, especially when designing for a 50-year lifespan.  

 The most important driver of global climate as well as Pacific wave climate is the El Nino 

Southern Oscillation (ENSO), whose ocean-atmosphere mechanisms play out in the equatorial Pacific. 

ENSO oscillates with a period of 2-7 years between El Nino, which brings lower than normal sea levels, 

weaker trade winds, cooler ocean temperatures and higher barometric pressures across the western 

equatorial Pacific, and La Nina, which brings the opposite conditions. As of April 15, 2015, the Australian 

Bureau of Meteorology (BOM) has issued a notice regarding a highly likely occurrence of El Nino as 

early as June 2015. Depending on the strength of the phenomenon, there may be ramifications for 

fishing, disruptions of current rainfall trends, and extra-tropical cyclones (Figure 4.2). The BOM ENSO 

tracker provides daily updates at http://www.bom.gov.au/climate/enso/#tabs=Overview.  

 Cyclones do not occur within a band of approximately +/- 5 degrees of the equator ad therefore 

no cyclone activity has been reported for Nauru based on information dating from 1969 in the Southern 

Hemisphere and 1977 for the Northern Hemisphere. However, recent research has indicated that extra-

tropical cyclones from as far as 35o north can bring extreme sea swells leading to destructive impacts 

on some equatorial islands thousands of kilometers away from the storm origin. Five inundation events 

within the region were identified for 2014, which were a consequence of extra-tropical storm generated 

waves propagating into the region, resulting in coastal flooding. 

 Predominant trade winds and easterlies shown with yellow arrows, convergence zones with 

rainfall shown in blue, Warm pool of near surface water that oscillates in depth and extent across the 

equator during ENSO shown in red along with high pressure systems indicated with ‘H’ (PACCSAP, 
2014). 

http://www.bom.gov.au/climate/enso/#tabs=Overview
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Figure 4.2: Major climatic features of the western tropical Pacific 

 

4.2.2 Climate 

 Nauru experiences a tropical maritime climate, with very little seasonal variability in air 

temperature. Mean minimum temperatures range from 25 to 25.5 ºC throughout the year and mean 

maximum temperatures range from 30.5 to 31 ºC (Table 4.1). Sea surface temperatures are quite 

consistent at about 29 ºC throughout the year.  

Table 4.1: Seasonal variability in temperature and precipitation in Nauru 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean max temp 31 31 31 30.5 31 30.5 30.5 30.5 31 31 31 31 

Mean min temp 25 25 25 25 25.5 25 25 25 25 25 25.5 25 

Ave temp 28.5 28.5 28.5 29 29 29 29 29 29 29 29 29 

Precipitation (mm) 240 240 230 190 95 110 150 120 110 90 105 230 

Source: PACCSP 

 

 The average annual rainfall total is about 109 cm, but there is seasonal variability in this, with 

minimum rainfall amounts occurring from May to November of about 100 mm per month (Figure 4.3). 

There is also considerable inter-annual variability in annual rainfall amounts; e.g. from a low of 300 mm 

in 1950, and 359 mm in 1999, to a high of 4,572 mm in 1940 (PCCSP data). During La Nina events, 

Nauru can experience drought, which leads to stress on trees, such as coconuts and breadfruit.  

 While there are no clear spatial variations in temperature and rainfall within Nauru, the 

seasonality in wind speed and direction has implications for sea conditions on the west and east coasts 

of Nauru (PFS - ADB 2015, and Cardno, 2015b). During the wet season (December-April), winds are 

primarily from the north (northern trade winds), which lead to greater wave heights on the west coast of 

Nauru (and smaller waves on the east coast). Extra-tropical storms can produce quite high winds and 

increased swell heights (for example, a cyclone in March 2015). During the dry season (May-November), 

winds are generally from the northeast and southeast (trade winds), which produce larger waves on the 

east coast, and relatively calm conditions on the west coast. 
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Figure 4.3: Seasonal rainfall and temperature in Nauru 

 

Source: PCCSP 

4.2.3 Tides and waves 

 Tides. The basic tidal parameters for Nauru include a twice daily maximum tidal variation of 1.8 

meters (meso-tidal). Small seasonal and daily tidal fluctuations have been recorded, which have been 

related to sea conditions associated with weather patterns existing at the time of the recording. 

Inclement weather conditions e.g. tropical lows do have a marked impact on the tidal height and can 

cause increased coastal erosion and in extreme events inundation if they coincide with high water 

periods. 

 Waves. Waves are generated by a forcing wind, but continue to travel away from the area of 

generation as swell. The observed wave field at any point therefore reflects both the locally generated 

waves (the wind sea) and waves which may have been generated a great distance away and travelled 

to that location (the swell). Thus, variability of the wind-wave climate at any location is not only a property 

of the local wind field, but also the integrated variability of the wind field across large areas of the ocean 

over which the waves have been generated.  

 The wave climate in Nauru is dominated by waves from the east, generated by the north-east 

and south-east trades winds. These trade wind generated waves have little direct impact on the port, 

which is situated on the western side of the island. Wind generated from the west is extremely variably, 

in some years, there are almost no winds generated whilst in other periods they are relatively frequent 

and tend to be stronger than those from the east. Therefore, port wave and swell conditions disrupting 

operations occur year-round and intensify during the monsoon (Dec-Mar) season.  

 Wave data analyzed over a period of 35 years (Cardno, 2016a) and plotted as a wave rose for 

waves larger than 2 meters indicates that the highest waves originate from the west (Figure 4.4). The 

distribution of mean wave period with wave height shows that the highest are associated with a mean 

wave period of 708 seconds.  

 This information has been used in the design phase of the project. Detailed description of the 

wave and wind climates of Nauru are reported in Cardno, 2016a and should be referred for additional 

information.  
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Figure 4.4: Wave rose for significant wave heights exceeding 2m  

 

Source: CAWCR hindcast data reported in Cardno, 2016a 

4.2.4 Climate change  

 There have been several well-documented events that show the increase of extreme weather 

events such as tropical storms and typhoons in the Pacific. Most climate change modeling shows that 

tropical storms will increase in frequency and severity, and will be a characteristic of the project area in 

the future. Many of these extreme weather events can be linked to the ENSO pattern, but ENSO is 

predicted to also have an effect in modifying trade winds in the Pacific, strengthening of tropical deep 

convection, and alteration of monsoon flow. Nauru is not directly impacted by tropical cyclones, as it lies 

on the equator; however, indirect impacts resulting from these weather systems do have a direct impact 

on the nation’s weather, especially sea conditions (waves swell size and direction).  

 It is anticipated that with global warming trends, increased intensity, albeit less frequency, of 

extreme weather events may be expected. Adopting an integrated ‘all hazards’ approach to disaster risk 

management will be vitally important for the future development of the Nauru. The main vulnerabilities 

faced by the people of Nauru can be summarized as (i) sea-level rise which exacerbates the severity of 

sea surges, increased rates of coastal erosion and heightened risks to public and private infrastructure 

(ii) more intense and more frequent storms which increase risks of damage from sea surges, high winds 

and strong inundation on public and private infrastructure and (iii) more frequent and longer periods of 

drought: which cause both intense short term difficulty and, of greater concern, long term damage to the 

freshwater lenses.  

 Climate change adaptation measures have been considered and integrated into the design and 

program of works for the project and have been integrated into the projects final design and scope of 

works (Cardno, 2016a).  
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 Increases in extreme weather patterns and events specifically associated with increased 

oceanic wave and swell events will have a direct impact on the SCRCNP to manage these events and 

have been factored into the design. 

 It is anticipated that the project will itself not contribute significantly to greenhouse gas 

emissions. Energy requirements of the facility will use electricity supplied from the grid and on-site 

generation will be used only as a backup when grid power is not available (e.g. outages). Considerations 

for alternative power generation sources (e.g. solar, wind) are being considered for the project and are 

dependent on funding availability.  

 Some of the identified risks posed by climate change and natural hazards in the Pacific are 

indicated in Table 4.2, which has been adapted from the ADB report ‘Climate Risks and Adaptation in 

the Agro-Industrial Sector’ to meet Port requirements. It includes various adaptation options that could 

be considered for the risks identified in respect of the project.  

Table 4.2: Summary of impacts and adaptations on port infrastructure 

Climate change / 

hazard 
Potential Impact 

Potential Resilience 

Measure 
Complementary Measures 

Sea-level rise The site is located on the 

coastal strip of land directly 

adjacent and boarding the 

sea including a harbor 

constructed on the reef flat. 

Therefore, it will be 

impacted from sea level 

rise. Increased sea levels 

may affect the integrity of 

the construction material 

and inundate the site.  

Materials used for 

construction be less 

corrosive to salt water, built 

to withstand storm events 

and site be elevated to 

reduce affects from 

inundation.  

Coastal zone protection and ensure 

building /construction codes to 

manage these events are 

incorporated into the facility’s 
design.  

Increase/decrease in 

rainfall  

The project will require 

water from the main town 

water system facility to 

clean the Port facilities. 

Fluctuations in the 

availability of water and its 

quality may reduce and/or 

disrupt the Port’s 
production capabilities.  

Ensure water systems are 

correctly maintained within 

the facility and consider 

additional water collection 

and storage facilities (rain 

water collected of the roof 

and stored on site) over and 

above the commercial water 

line.  

Implement water management 

system to conserve and utilize 

water efficiently within the port and 

ensure all staff have the knowledge 

and skills.  

 

Cyclones/hurricanes 

and frequent strong 

storms  

Potential flooding and salt 

water inundation of coastal 

areas could adversely 

affect the Ports operations.  

Design more robust 

infrastructure for heavier 

flooding and extreme 

events and improve water 

discharge outlet within the 

port areas.  

Ensure disaster management 

protocols and guidelines are in 

place and staffs are fully aware.  

Increased 

temperatures 

May stimulate increase is 

cooling costs affecting the 

economics of the project 

and worker’s OH&S.  

Incorporation of insulation 

and cooling systems in the 

buildings to maximize heat 

exchange.  

Ensure disaster management 

protocols and guidelines are in 

place and staffs are fully aware. 

 Earthquakes Damage to infrastructure, 

fire hazards and staff 

safety. 

Use design standards 

applicable to high 

earthquake risk areas.  

Ensure disaster management 

protocols and guidelines are in 

place and staffs are fully aware. 
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 In summary, Climate Change projections for Nauru (PCCSP, 2011) indicate that temperatures 

will likely continue to increase, with more very hot days expected in the future. Rainfall has not shown a 

clear temporal trend since 1950, but is expected that there will be more extreme rainfall days and less 

drought. Sea level near Nauru has risen over the last century and is expected to rise throughout the 

21st century (15-20 cm by 2050). Ocean acidification is also expected to increase in the future, with 

negative impacts on coral reef ecosystems. A high-risk rating of 7 for the project was determined using 

the checklist for preliminary climate risk screening (refer Annex 3a).  

4.2.5 Topography and geology 

 Nauru is an uplifted limestone island, initially covered in marine sediments that had accumulated 

over centuries. Nauru’s marine sediments are reportedly the richest and purest source of phosphate in 
the world and was primarily used in fertilizer. The land area consists of a narrow coastal plain or 

‘Bottomside’, ranging from 100 to 300 meters wide, which encircles a limestone escarpment rising some 

30 meters to a central plateau, known locally as ‘Topside’ (refer Figure 1.1).  

 Nauru is surrounded by a fringing coral reef ranging from 100 m to 300 m wide, which drops 

away sharply on the seaward edge to a depth of approximately 3 km. The coastal plain is a zone of 

sandy or rocky beach on the seaward edge, and a beach ridge or fore-dune, behind which is either 

relatively flat ground or, in some places, low-lying depressions or small lagoons filled by brackish water 

(e.g. Buada lagoon) where the surface level is below the water table (freshwater lens). The raised central 

plateau (Topside) generally lies between 20-45 m above sea level with occasional elevations of up to 

50-70 m. The central plateau comprises a matrix of coral-limestone pinnacles and limestone outcrops, 

between which lie extensive deposits of soil and high-grade phosphate rock covering approximately 

1600 ha (over 70% of the island). This area has been extensively mined with the ecosystem drastically 

altered (SPC, 2005 and Fenner, 2013). Scattered limestone outcrops or pinnacles can also be found on 

both the coastal plain and on the inter-tidal flats of the fringing reef. 

 The highest point on the island is Command Ridge in the west at an elevation of 71 m above 

sea- level. Buada Lagoon, a landlocked, slightly brackish, freshwater lake, and its associated fertile 

depression (about 12 ha in area), in the low-lying southwest- central portion of the island at an elevation 

of about 5 m above sea level.  

 Like other coral atolls and islands, the soil is derived from limestone which has been formed 

due to coral formation over thousands of years. There are no andesitic rock formations of volcanic origin 

present. The soil is alkaline and therefore it does not support the growth of certain plants and trees. The 

poor and infertile nature of the soil is due to its alkalinity, porosity and lack of essential elements that 

limit fertility. This combined with the long history of mining and surface soil removal, has created an 

environment that restricts intensive agricultural activities.  

 The coastal soils of Nauru are among the poorest in the world. They comprise a shallow (only 

about 25 cm deep), alkaline, coarse-textured layer of organic matter, coral sand, and limestone 

fragments that overlay a limestone platform. They contain more coral gravel than sand in the lower 

horizons. Potassium levels are often extremely low, and pH values of up to 8.2 to 8.9 and high CaCO3 

levels make scarce trace elements, particularly iron (Fe), manganese (Mn), copper (Cu), and zinc (Zn) 

unavailable to plants.  

 Soil fertility is, therefore, highly dependent on organic matter for the concentration and recycling 

of plant nutrients, lowering soil pH, and for soil water retention in the excessively well-drained soils. 

Although levels of organic matter can be relatively high in undisturbed soils under natural vegetation, it 

can decrease dramatically due to clearance by fire or replacement by coconuts and other introduced 

plants (Morrison 1994).  
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 The plateau soils of Nauru vary from shallow layers on the tops of limestone pinnacles, 

composed primarily of organic material and sand or dolomite with very little phosphate, to deep 

phosphatic soils and sandy phosphatic rock up to over 2 m deep between the pinnacles. Top soils range 

from 10 to 30 cm in depth, overlaying a deeper material that is frequently reddish yellow and between 

25 and 75 cm in depth, changing to pinkish grey at greater depth. Undisturbed plateau soils (what little 

remains) have a high level of organic material and are generally fertile. Calcium dominates the exchange 

complex and exchangeable magnesium is also high. Exchangeable potassium is low, while extractable 

phosphate values are generally high and sulfate moderate. The trace elements manganese, copper, 

cobalt and molybdenum levels are very low, and these, plus iron and zinc, are rendered unavailable to 

plants under pH values >6.5. Poorly developed but relatively fertile wet soils are found around Buada 

Lagoon and in some poorly drained swampy areas near the base of the escarpment on Nauru (Morrison 

1994).  

 The topsoil where it remains is composed of decaying or composted organic matter mainly 

decaying leaves and plant material thinly spread over most of the area with plant cover and other areas 

covered with remnant natural vegetation, restricted in the main part to the coastal strip termed locally as 

the ‘bottom side’.  

 The port site soil is composed of landfill derived from coastal coralline rock acquired from the 

‘topside’ of the island (resulting from the mining activities), which has been compacted over the years 

of the ports operation. Subsequently, the ground at the proposed site is porous and surface water drains 

through the soil. Anecdotal information reported to the consultant and his personal observations 

indicated that freshwater runoff during period of high rainfall events is absorbed directly into the ground 

(some pooling occurs) and/or discharges into the adjacent coastal areas indicating the porous nature of 

the soils.  

 The porous nature of the soils and it direct input into the areas water table, coast line and 

associated coral reefs is an important issue that needs to be incorporated into the project wastewater 

management plan.  

4.2.6 Hazards: tsunami and earthquakes 

 The historical tsunami database, dating back several centuries including anecdotal evidence, 

contains very few reported incidences at Nauru. Since its installation in 1993, the SEAFRAME tide 

gauge at Nauru has detected seven separate tsunami events, none damaging. The largest tsunami 

recorded by the SEAFRAME at Nauru since installation is a signal of trough-to-peak height 16 cm 

following the 8.2 magnitude earthquake near Irian Jaya on 17 February 1996. The U.S. National 

Geophysical Data Center archives the global tsunami database: 

http://www.ngdc.noaa.gov/nndc/struts/form?t=101650&s=167&d=166  

 

 No earthquakes originating on Nauru have been recorded, and there was no anecdotal evidence 

from stakeholders of earthquakes found during the consultant’s field mission during November 2016. If 
a submarine earthquake did occur along the Marianas Trench offshore of the Japanese islands, the 

ensuing tsunami would reach Nauru in approximately six hours (Figure 4.5).  

http://www.ngdc.noaa.gov/nndc/struts/form?t=101650&s=167&d=166
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Figure 4.5: Tsunami travel times to Nauru 

 

Source: Pacific Country Report Sea Level and Climate (PACCSAP, 2010) 

4.2.7 Bathymetry, seabed and the coast 

 Nauru is surrounded by a shallow subtidal and intertidal fringing reef flat ranging in width 

between 80 to 300 m (narrowest adjacent to the port area, and widest at the northwest tip of the island). 

The reef flat has a living fringing reef that then drops with an approximate 45º slope to very deep water 

(about 1 km deep approximately 1 km from shore), and continuing deeper (Figure 4.6). On the east side 

of Nauru, in the Anibare Bay area, the submarine slope is steeper, with north and south east/west 

trending cliffs (about 80º) that demarcate a relatively flat (but deep, about 500 to 600 m) submarine area 

quite close to shore (compared to all other parts of Nauru), reflecting a submarine slope failure at some 

point in geological history.  

Figure 4.6: Nearshore bathymetry around Nauru and in the port area 

  
Source: SOPAC, 2008 
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 The seabed associated with the port area, starting with the intertidal reef flat, is mostly hard, 

concretized coral reef and rubble, except in areas adjacent to the wider beaches, where sand and small 

coral rubble are mixed with the reef platform and larger coral boulders. For examples, the reef flat just 

south of the boat harbor is a flattened hard reef with almost no protuberances and little loose sediment 

(there is no adjacent sand beach) (Plates 4.1 a and b). However, the reef flat north of the boat harbor is 

a mix of hard flat coral platform, coral rubble, and sand (as well as concrete outfalls and other debris); 

this area is adjacent to a wide sand beach (Plates 4.2 a and b). Unlike the east coast of Nauru, there 

are no coral pinnacles on the reef flat in the port area.  

Plates 4.1 a & b: Reef flat south of the boat harbor 

  

Plates 4.2 a & b: Site conditions at shoreline and reef flat north of Nauru Port 

  
 

 Benthic marine invertebrate and vertebrate communities were assessed in detailed – refer to 

the marine assessment report. There is a very low presence and low biodiversity of sessile marine 

invertebrates in the project influence area - especially on the reef flat.  There are no sediments on the 

reef flat (where 98% of the work will take place – it is a flat horizontal hard reef flat that is exposed daily 

during low tide) and the intertidal reef crest, edge and slope are characterized with little if any sediment 

– the substrate is hard as expected on a wave battered reef front.  

 The reef edge and upper and lower reef slope adjacent to the port are composed of a hard-coral 

reef structure, dominated by small spur and groove formation (Plates 4.3 a and b) that is indicative of 

high energy and wave action. It is also mixed with some coral rubble, the latter especially at the entrance 

to the boat harbor where some level of energy protection is present. The reef slope is composed of a 

hard reef structure with a surface veneer of living hard corals that descends vertically at 45% to the reef 

drop off. A detailed marine assessment of the intertidal and subtidal reef systems associated with the 

project is documented in Section 4.3 of this report.  
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Plates 4.3 a & b: Typical reef edge spur and groove formations and seafloor at boat harbor 
entrance 

  

4.2.8 Cross-sectional structure of reef edge and slope adjacent to the port 

 A bathymetric survey conducted by the South Pacific Applied Geoscience Commission 

(SOPAC, 2008) delivered a 1:25000 bathymetric chart of the seafloor around Nauru, beginning offshore 

at 50 m depth to an average distance of 3 km offshore, to depths of 1.8 km. The area adjacent to the 

port is shown in Figure 4.7. The scale of this assessment clearly identifies the vertical depth profile of 

the deeper water substrate associated with this reef area.  

 To further identify the bathymetry of the intertidal and subtidal areas associated with the 

SCRCNP site, site specific bathymetry (Figure 4.8) assessments were commissioned (Cardno 2016c). 

Key results of this assessment clearly identified that there is no seaward reef edge and/or slope 

undercutting as previously speculated and suitable data was collected to ensure engineering designs 

are suitable for the substrate located.  

 The structural integrity, hardness and physical composition of the port land and reef flat site 

areas underlying bedrock parameters have been determined through detailed geotechnical assessment 

(Figure 4.9) (Cardno 2016). The subsurface conditions at the proposed Land site include: (i) fill typically 

3-5m deep (within the confines of the onshore port container handling yards only); (ii) holocene beach 

deposits typically 2-3m deep; and (iii) coral limestone rock. The subsurface conditions associated with 

the reef area include: (i) a crust of intact weak to moderate strong coral limestone ranging in depth 

between 0.8 – 2.5m; (ii) coral limestone detritus typically 2-5m thick; and (iii) moderately strong to strong 

coral limestone rock.  

 The assessment resulted in the geological conditions on the reef flat characterized as upper 

5.5m (< 20 MPa – rock strength) and below 5.5m (>50 MPa rock strength). The geotechnical results 

indicated that most of the limestone within the proposed reef flat dredge site down to a depth of 10 m is 

weak to moderately strong and as such majority of the underlying coral rock can be excavated using 

heavy duty rippers and rock breakers. It is expected that expanding material in certain circumstances 

maybe required shatter large and hard coral rocks.  

 Similarly, the geotechnical assessment indicated that the reef based piles maybe drilled through 

the week rock, (<20 MPa) with conventional piling equipment consisting of high torque rigs with rock 

buckets, core-barreling, down the hole hammers or reverse circulation rigs. Drilling into strong rock (>50 

MPa) is unlikely to be achieved with a rock bucket. If additional embedding is required, the consultants 

recommend the installation of an inside the pile cage that can be drilled out later for the installation of a 

high stress bar.  
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Figure 4.7: Multi-beam echo sounder bathymetric survey contours near Nauru port 

 

Source: SOPAC 2008 

Figure 4.8: Multi-beam echo sounder bathymetric survey contours near Nauru port 

 

Source: Cardno, 2016a 
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Figure 4.9: Geotechnical assessment of the substrate associated with the Nauru port 

 

Source: Cardno, 2016a 

4.2.9 Coastal processes 

 Wave incidence, tidal flows, and residual currents all have an accumulating effect on coastal 

processes, including beach development and erosion. Beaches on the west coast of Nauru tend to be 

quite wide and steep reflecting a persistence of relatively high waves and beach run up (compared to 

the east coast). At least some of this beach development is likely a result of the boat harbor infrastructure 

obstructing north-south littoral drift, with sand accumulation on the north side of the seawall. However, 

there is evidence of coastal erosion in the areas south of the boat harbor between the harbor and the 

northern most cantilever, mostly likely due to ongoing sediment starvation in this area (due to the 

obstruction noted above) and the scour effect of the cantilever bases and the armor rock foreshore that 

is too close to the wave wash zone.  

 Figure 4.10 provides a time series evidence of this beach erosion. Beach erosion is also evident 

at other locations around Nauru, notably in the northwest area where some of this is also due to hard 

structures (to protect buildings) constructed in the wave wash intertidal reef flat zone.  
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Figure 4.10: Time series beach erosion south of the boat harbor over the past 40 years 

 

4.2.10 Water resources and quality 

 Nauru possess no rivers or surface running water features, with all surface water resources 

limited to the fresh water Buada Lagoon, a 14ha water body in the southwest part of the topside (refer 

Figure 1.1), which is not used for drinking water. Freshwater resources exist underground as water 

lenses float on seawater. This is derived from the infiltration of rainwater into the water table below the 

ground. The lens resembles the appearance of a convex lens, which is thickest at the center and thinnest 

on the sides facing the ocean throughout the length of island. The lens is formed where the width of the 

island is sufficiently wide to reduce the outward flow of the accumulated underground lens. 

 There are two elements to water quality in Nauru: the freshwater supply on the island and the 

nearshore marine water. Figure 4.11 shows the vertical structure of water on Nauru, indicating a very 

shallow freshwater lens (only about 5 meters deep) perched on top of a mixing zone (which is about 

80m deep), which is then sitting over the seawater layer (within the carbonate structure of the island). 

The influence of tides is evident in a 0.5 m vertical fluctuation in the freshwater lens, and rainfall 

percolation including other contaminants (e.g. septic leach fields) into the residual limestone recharges 

the freshwater lens. The Nauru Rehabilitation Corporation (NRC) Underground Water Project indicated 

that the freshwater lens is evident in about 50% of the island, with two main zones (the thickest parts) 

located in the center of the northern end of the island and in the center of the southern end of the island 

and not in the port area (NRC, 2008). The salinity of the groundwater increases significantly with depth 

and it is too high for water potability just 2 m below the base of the freshwater lens.  

 Consequently, freshwater wells are generally not practicable, and rainwater collection and 

reverse osmosis are the main sources of usable freshwater on Nauru. Potable water on Nauru is 

supplied by limited household rainwater collection catchments and reverse osmosis desalination plants. 

The desalination plant used around 30% of the energy generated by Nauru Utilities Corporation (NUC) 

in 2008. The intake and discharge pipelines for the desalination plant are trenched into the intertidal reef 

flats located directly north and south, respectively within the project. Groundwater is not used for drinking 

water.  
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Figure 4.11: Freshwater and seawater profile of Nauru 

 
Source: Vacher & Quinn, 1999 

 Originally (since the 1950s) household and business sewage was collected and treated in a 

centralized treatment plant before being discharged on the reef through steel discharge pipes anchored 

onto the reef flat. These systems have been poorly maintained with a few exceptions are blocked and 

not in use. During recent upgrades to the nation’s hospital (December 2016) sewage and waste water 
treatment, one of the original pipe lines has been made operational and discharges treated effluent from 

the hospital and untreated sewage and waste water from neighboring households directly onto the reef 

approximately 700m north of the port. Septic tanks with pump out facilities and/or soak-ways are the 

main source of sewage management in Nauru. These systems may be poorly maintained and thus 

contribute to groundwater contamination. Similarly, septic tank wastes are collected and raw effluent is 

discharged into disused wastewater pipe lines that directly discharge onto the reef. A major site is south 

of the port, located at the base of the cantilevers.  

 The freshwater lens and groundwater are extremely vulnerable to negative environmental 

influences. The National Assessment Report (GON, 2006) indicated that, in addition to high salinity 

water (brackish in most parts of the freshwater lens), there are other potential sources of contamination, 

including: 

 fecal coliform and E. coli from septic tank overflow and soakage pits (contributing to 

a very high incidence of diarrhea); 

 polychlorinated biphenyls (PCBs) associated with the power station (near the port); 

 metals from blasting and mining (cadmium, lead, zinc); 

 petroleum hydrocarbons (including polycyclic aromatic hydrocarbons [PAHs]) 

associated with storage and disposal of fuel; 

 ordnance compounds and heavy metals associated with bombing during the war; 

and 

 leachate from uncontrolled landfill practices.  
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 These issues are compounded by the deforestation of the island due to mining and human 

habitation. Marine water quality around Nauru is expected to be generally very good (especially water 

clarity), reflecting the lack of terrestrial sediment inputs. Even near the port, water clarity is good (Plate 

4.4 a). However, visual observations and anecdotal evidence suggest that there may be some transient 

contamination of nearshore water in the port area, due to phosphate dust at times (Plate 4.4 b) and 

runoff from the port area, where hydrocarbons are evident. Despite occasional ‘pulse-type’ 
contamination (for example, runoff during rain storms, and phosphate dust during loading operations), 

and more prevailing seepage from septic tanks, there is a very high rate of water exchange in the port 

area and over the reef flat, and it is expected that water quality will remain high for most of the time.  

Plates 4.4. a & b: (a) Clear oceanic water; and (b) phosphate dust from loading operations  

  

4.2.11 Foreshore and backshore  

 Nauru’s backshore and foreshore areas are defined by the geology of the coastal fringe, the 
degree of development (in the backshore area), and coastal processes. Almost all the natural backshore 

in the port area (the coastal fringe from the highwater mark going inland beyond the influence of 

seawater) has been disturbed by very dense infrastructure associated with port operations over the last 

100 years, construction of shore protection works, and dumping of scrap metal and other debris (Plates 

4.5 a and b). The foreshore areas (exposed to spring high tides) comprise a sand beach north of the 

Boat Harbor (not reported as a turtle nesting beach), which is backed by a seawall, and armor rock 

protection and debris south of the boat harbor.  

 There is no location anywhere near the port that has natural vegetation on a beach crest or 

dune that grades into the ocean, although beach pea (Ipomoea sp.) has colonized some of the armor 

rock in some locations. There is much more natural foreshore and backshore habitat on the east side 

of Nauru, but even there, in some areas, the coastal ring road and houses between the road and the 

shore impinge on the foreshore / backshore area. Soil in the backshore area in Nauru is very thin (about 

25 cm deep at most) and comprises mostly coral gravel, and some sand. Soil fertility is generally low, 

due to lack of organic matter.  
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Plates 4.5 a & b: Foreshore and backshore development directly north of the boat harbor 

  

 Directly south of the port new and old cantilevers and a coral rock and aggregate causeway 

have been constructed by the NRC to connect the foreshore to the outer reef edge across the reef flat. 

The causeway is used to export coral aggregate derived from the NRC mining operations to neighboring 

island nations (e.g. for runway extensions in the Republic of the Marshall Islands). This causeway has 

further altered the natural movement of water along the coastline adjacent to the port and has deposited 

significant amounts of coral rocks, aggregate size fragments and sand along the intertidal reef flats 

adjacent to its location (Plates 4.6 a and b – the old cantilevers can be seen behind the causeway).  

Plates 4.6 a & b: NRC intertidal reef flat causeway south of Nauru Port 

  

4.2.12 Unexploded ordnance  

 Significant volumes of ordnance were used on Nauru by the US forces during World War II 

(WWII). These originated both from US air force bombers and naval vessels (see Figure 4.12 green 

area on the map). The bombing targeted the area between the Nauru Port (boat harbor), within the 

vicinity of Arijejen / Orro, which is believed to be the Japanese troop accommodation area, to the airfield 

(Yaren) and including Command ridge (Boe) with all areas to the south and southwest targeted (the 

airfield). Unexploded ordnance (UXO) have been found in other areas of the island and have been 

located during topsoil disturbance associated with the mining operations. UXO detection associated with 

mining operations is still a threat in areas that have not been previously mined (this is a small percentage 

of the topside).  
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Figure 4.12: Location of WWII US forces bombing target area on Nauru 

 

 

 Remnant bomb craters are found throughout this area including the reef flat adjacent to the port 

(Plates 4.7 a and b). Although this area has undergone significant physical changes and construction 

since the war, UXO continue to be located throughout this area and therefore remain a serious threat to 

humans during all construction activity, including the proposed project activities.  

 Similarly, the Japanese forces stored ordnances on the island during the war and these have 

been found throughout the island, most buried underground or in caves associated with the area of the 

island between ‘bottom side and ‘topside’. Recent discoveries include a Japanese 6-inch brass cartridge 

cases and a Japanese 500lb bomb case. It is believed that most of these storage areas have been 

located, especially in areas that have been industrialized and built on around the coastal areas of the 

island including the port and therefore threats are perceived to be very small in these areas. There may 

be, however, Japanese ordnances remaining in unexplored and remote locations on the island.  

 A UXO assessment of the terrestrial and intertidal reef systems associated with the project was 

undertaken during the PPTA (Cardno, 2016b). No UXO were located; however due to a high number of 

unidentified items recorded throughout the terrestrial, foreshore and intertidal reef flat it is recommended 

that all construction activities associated with the project that disturbs the ground and/or reef flat will 

require UXO assessment to ensure safety.  
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Plates 4.7 a & b: WWII bomb craters located on the reef flat adjacent to project site 

  

 The Nauru government has guideline provisions to address any UXO finding based on public 

safety and safe UXO handling and disposal. These guidelines and/or protocols have not yet been 

documented or gazetted into a legal document by the GON; however, they are understood by individuals 

and agencies responsible. These guidelines need to be strictly adhered to during the construction period 

of the project. The UXO assessment needs to be undertaken by a suitably qualified consultant 

specializing in UXO assessments (discovery, safe handling and decommissioning).  

 The coordination of a UXO finding falls under the Disaster Risk Management Act 2008, the 

National Disaster Management Plan 2008 and falls to the National Emergency Services Department to 

implement. UXO located during mining follow the same set of guidelines, but are managed by the NRC 

in collaboration with the GON. The process to manage a UXO finding includes (obtained from personnel 

discussions with National Emergency Services staff);  

 The site of the finding is cleared of all people and if unearthed during work all work is 

stopped. 

 The site is secured and all people removed to a safe distance. 

 The National Emergency Service is contacted and alerted of the finding. 

 The President’s office is contacted and alerted of the finding. 

 The Nauru Police force is contacted, alerted of the finding and mobilized to secure 

the site and manage public safety (evacuation of buildings and areas may be 

required). 

 The Australia High Commissioner is contacted and alerted of the situation and a 

formal request for assistance to provide suitable qualified members of the armed 

forced to help (arrive on island to assess and manage the UXO). If, however skilled 

UXO people are on island (which has been the case in recent times) they are 

contacted and an assessment of the UXO is made. If the UXO is located within the 

NRC mining areas a qualified staff member assists in this process.  

 UXO is assessed (active or not) and a clearance plan is developed. The UXO may 

not be moved and remains in situ (protected and cordoned off – no access) until 

qualified personnel are on island to dispose of it or the UXO is moved by qualified 

personnel to a storage bunkering location to be disposed of when qualified people 

are on island. The bunker site is situated on the ‘topside’ in a secure area (old 

mining area).  
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 UXO are normally detonated at an agreed location on island under professional 

advice.  

 These protocols form part of the EMP and will be incorporated into the scope of works for the 

project.  

4.3 Ecological resources 

4.3.1 Marine and coastal resources  

 Nauru has an open marine tenure systems that allow anyone to fish the inshore waters (high 

water mark to 12 nautical miles offshore) and is subsequently managed by the national government, 

although historically and currently, communities claim some authority (which varies between districts) 

over adjacent community marine and coastal areas with respect to resource extraction.  

 Nauru’s main fisheries zones include: the fresh to brackish water ponds, including Buada 
Lagoon and the systems of sinkholes found inland from the coast; the shallow fringing coastal reef or 

intertidal zone; the sub-tidal areas and reef slope including fissures or canyons in the reef slope (to 

about 25 m depth); the deep reef and near-shore deep-water areas below 25 m; and the open ocean or 

pelagic fishery. These areas are of critical subsistence importance, as well as being a local income 

generation opportunity. The first four zones are usually considered to be part of the ‘inshore fishery’ and 

the latter referred to as the ‘offshore fishery’. Commercial fishing (foreign fishing licenses focusing on 

pelagic resources – tuna species specifically) is permitted between 12 nautical miles from the coast to 

the EEZ limit some 200 nautical miles out from the shoreline. Only the communities of Nauru under the 

management of the Nauru Fisheries and Marine Resources Authority (NFMRA) use the waters 

associated with the intertidal reef flat, out to the 12-nautical mile zone.  

 Nauru’s marine systems, especially the first three zones (intertidal and sub tidal, and inshore 

reef areas) have been heavily exploited for subsistence and small scale artisanal livelihood activities 

whilst the deeper water slope benthic fisheries are becoming increasingly targeted. These activities have 

used a wide range of traditional and modernized fishing gear and techniques targeting a wide range of 

resources. The boat harbor is used daily by local fishers to either fish directly from the port’s quays or 
to launch small canoes to access the ocean and fish the waters directly off the port utilizing the mooring 

buoys as anchors and fish aggregation devices (FAD).  

 SPC (2005) undertook an extensive assessment of finfish, invertebrate and social economics 

of the fisheries of Nauru. The findings of this study provide valuable background information to 

understand the nation’s fishers and fisheries. Of the households surveyed, 97% are engaged in some 

form of fishing and includes both genders. Female fishers are normally associated with the collection of 

invertebrates within the inshore intertidal reef systems and reef flats whilst their male counterparts 

undertake this type of fishing as well as target finfish outside of the intertidal reef systems. Fish and 

marine resources play a significant role in the daily diet of the communities with an estimated 47 kg and 

15 kg of fresh and canned fish respectively, consumed per capita annually. Fish however plays a minor 

role in the nation’s household income. The assessment estimated 590 tons of finfish are consumed 
annually with the majority caught for subsistence purposes.  

 The survey found a total of 18 families, 49 genera, 129 species, and 45,000 fish were recorded 

in 50 sites around the island associated with the reef crest, edge, and slope. Acanthuridae and Balistidae 

families dominated fin fish located throughout the assessment with low to very low recorded population 

numbers of the larger food fish families such as Lethrinids, Lutjanids, Serranids and Scarids. The 

authors concluded this population structure clearly indicates intense fishing pressure targeting food fish 

families has occurred for an extended period.  
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 Similarly, the invertebrate assessments indicated heavy fishing pressure on all groups and 

species that have some form of dietary, commercial or customary/handicraft use, resulting in very low 

population of these resources. 

4.3.2 Threatened and protected marine species 

 As with other Pacific Nations, data associated with threaten and protected marine species of 

Nauru is restricted in general, to larger well known and studied iconic species that are of regional and/or 

of a global concern; while information pertaining to other species is limited or non-existent. Therefore, 

at present there is no definitive national resource documenting all species that exist and/or are 

threatened within the nation.  

 The International Union for Conservation of Nature & Natural Resources (IUCN) undertakes a 

global assessment--Red List--to classify species as to their conservation status. Classifications (from 

most to least concern) include critically endangered, endangered, near threatened, vulnerable, or least 

concern.  

 There is also a data deficient category to denote lack of information to make a determination.  

The IUCN records four species of marine mammals in Nauru which are data deficient. This includes two 

beaked whales (Blainvilles Beaked whale, Mesoplodon densirostris and Gingo-toothed Beaked whale, 

M. ginkgodens), Frasers dolphin (Lagenodelphis hosei) and the piggy killer whale (Fersa attenuate). 

Anecdotal information gathered through consultation with stakeholders during the assessment, 

indicated that there are several other species of whales and dolphins that are seen in Nauru waters, 

however their identification and official recordings are not documented.  

 The Red List marine fauna recorded for Nauru includes sharks of which the oceanic white tip 

Carcharhinus longimanus, and the silky shark C. falciformis are considered endangered and the shortfin 

mako (Isurus oxyrinchus) is classified as vulnerable. In addition, the whale shark (Rhincodon typus) and 

big eye tuna (Thunnus obesus) found in the pelagic zone are also recorded as vulnerable.  

 Two species of marine turtles have been recorded for Nauru; the green (Chelonia mydas) and 

hawksbill (Eretmochelys imbricata) which are recorded on the IUCN red list as endangered and critically 

endangered respectively, both of which are seen rarely foraging on the reefs today (Backlin and Fisher, 

2013). Anecdotal information gathered during the assessment indicates that the green turtle has been 

seen on the beaches, presumable to be nesting, however this event is very rare. Harvesting of turtles in 

the past and degradation of shoreline and suitable nesting habitat have severely depleted nesting stock 

resulting in very low numbers in Nauru.  

 Most of the IUCN noted inshore coral species have not been recorded for Nauru. There is limited 

information available on the coral reef systems and resources of Nauru especially on structure, 

distribution, and changes in coral coverage and mortality rates. Deiye (in Lovell et. al., 2004) 

documented that reef development in Nauru is generally poor and coral communities are either sparse 

or contain mostly dead corals, especially in areas near populated and developed coastal areas, including 

the boat harbor located within the commercial port area. Changes to the morphology and species 

dominance of Nauru reefs were reported after a bleaching event in 2004 resulted in high mortality rates 

for branching Acropora sp. resulting in encrusting and massive forms dominated the reefs systems 

(Lovell et al, 2004).  

 Fenner (2013) reported a total of 51 species in 18 genera of stony corals (including 46 species 

in 13 genera of Zooxanthellate scleractinina) in Nauru and highlighted the dominance and abundance 

of Porites rus, and documented that this species ‘completely dominates almost all reef slope sites 

assessed’. Other hard coral species reported to be dominate in Nauru include in decreasing abundance 

Pocillopora eydouxi, Distichopora violacea, Heliopora coerulea, and Montipora grisea.  
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 The 2013 assessment summarized that the coral reef slopes of Nauru revealed features that 

can be interpreted as indicator of a healthy reef system, including very high coral cover, healthy corals, 

no macro-algae other than Halimeda, high cover of coralline algae in areas not covered by coral, very 

limited sea grass areas and very high calcifying cover. However, he concluded that Nauru reefs show 

very low diversity for their geographic location, with much higher diversity in surrounding archipelagos.  

 A review of the literature indicates that there is no sea grass species recorded for Nauru. This 

was confirmed during the marine ecological surveys for the environmental assessment.  

 Two species of mangrove (Bruguiera gymnorhiza and Rhizophora stylosa) are found in an 

isolated pocket on the eastern side of the island. These species are not recorded on the western side 

of the island and there are none within the area of influence of the Nauru port. 

4.3.3 Marine protected areas  

 There are no marine protected areas nor is there any legislation in place to warrant the specific 

conservation of biodiversity and promotion of sustainable marine management practices in Nauru. 

Preliminary discussions have been undertaken to develop marine management and conservation areas 

but none have been implemented. The areas under discussion are remote from the port.  The 

recommended areas focused on the marine ecosystems and habitats located in the south-east of the 

island. This area has been reported to have the highest marine biodiversity and healthiest reef 

ecosystems for the island. Through discussions with the CIE - Environment Division staff (November 

2016), it was indicated there are no concerns over any marine environmental attributes adjacent to the 

port area, due to more than 100 years of industrial and shipping activity in the area.  

4.3.4 Marine resource assessment  

 A detailed marine assessment of the intertidal and subtidal marine ecosystem, specific habitats 

and resources adjacent to the port site was undertaken during December 2016 by the PPTA consultant’s 

marine ecological expert. This assessment is documented fully in a separate report titled: ‘The shallow 

water marine assessment of the reef systems adjacent to the Nauru Port’ and summarized below. The 

information detailed by this assessment identifies key potential environmental impacts associated with 

the construction and operational phases of the project, which are discussed within this report and 

articulated in the project’s EMP.  

 In total, nine intertidal reef transects were undertaken adjacent to the port site, three to the south 

and six to the north of the port channel entrance (Figure 4.13). These transects included the reef benthic 

habitats from the exposed foreshore beach to the reef crest in all locations. All intertidal assessment 

transects were undertaken at low water thus allowing walking access to all sites.  

 A total of 1.5ha of subtidal reef from the reef crest, edge to the 15m depth mark within the lower 

reef slope was assessed adjacent to the port site (Figure 4.14) including the reef directly adjacent to the 

port entrance and small man-made harbor. In total, four subtidal reef assessment sites adjacent to the 

port were documented. The assessment was undertaken using free diving by the assessment team.  

 In summary, benthic flora and fauna were characterized enough to determine benthos had low 

ecological value and therefore low environmental impact. More studies would yield more information but 

not likely change the project’s approach to environmental management. benthic marine invertebrate and 

vertebrate communities were assessed in detailed – refer to the marine assessment report. There is a 

very low presence and low biodiversity of sessile marine invertebrates in the influence area of the project 

- especially on the reef flat. There are no sediments on the reef flat (where 98% of the work will take 

place – it is a flat horizontal hard reef flat that is exposed daily during low tide) and the intertidal reef 

crest, edge and slope are characterized with little if any sediment – the substrate is hard as expected 

on a wave battered reef front.  



Initial Environmental Examination 

 34 

Figure 4.13: Intertidal reef survey sites in relation to the existing port site 

 

(not to scale) 

Figure 4.14: Subtidal survey sites in relation to the existing port site 

 

(not to scale) 
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4.3.5 Intertidal Reef Flat Environment and Resources 

 The intertidal reef flat (Figure 4.14) adjacent to the port site (the area between high water mark 

and the crest of the fringing reef edge) is characterized by the presence of year-round oceanic swells 

resulting in a high-energy wave system dominated by a barrier reef comprised of small spur and groove 

formations, breached by small natural open water reef channels that are directly linked to a shallow 

intertidal reef flat that is strongly influenced by wave and tidal currents.  

 The intertidal marine area is characterized by a distinctive reef system that remains similar 

throughout the area. The reef flat is homogenous, horizontally flat averaging 0–1.5m of water depth and 

is totally exposed during low tides and is composed almost entirely of hard calcium carbonate reef 

structure. 

 The reef flat terminates landwards onto a calcium carbonate derived foreshore beach and 

seaward to the reef crest which is characterized by constant wave activity and tidal currents. The 

intertidal reef crest extends seaward through a relatively narrow reef edge (1-4m) and upper (4-8m) and 

lower reef slopes (8-20m) that extends almost vertically to the depths of the Pacific Ocean (refer section 

4.2.4). The foreshore beach terminates at all locations onto a man-made retention wall 4-8m in height 

either side of the port whilst within the port harbor the wall is concrete (Plates 4.8 a and b). 

Plates 4.8 a & b: Intertidal reef flat north and south of the existing port site 

  

 This reef flat adjacent to the port is divided into two sections (north and south) split by the small 

harbor and entrance that has been blasted and dredged through the upper reef slope (to about 6m), 

reef edge, reef crest and intertidal reef flat.  

 The boat harbor’s original reef flat has been completely removed through dredging and port 
construction operations whilst the reef flat south of the boat harbor has been severely impacted for many 

years by heavy construction equipment (used to test the loading of the mooring system) and by anchor 

chains that are attached and have been dragged over the reef flat. The reef flat north of the boat harbor 

is characterized by hard reef flat, with rubble and sand constantly scouring the area, due to strong wave 

action.  

 The reef flat associated with the port extends approximately 250m and 120m north and south, 

respectively and is roughly 100m in width in the northern sections whilst it is 125m wide in the south. 

The reef flat in all areas assessed is almost devoid of reef derived coral rubble, rocks and sand clearly 

indicating the presence of high wave action and strong tidal currents.  

 The reef flat north of the port harbor has several WWII bomb craters that remain visible and 

create the only vertical relief—rugosity—three-dimensional complexity within the intertidal reef flat and 

as such hold water at all tidal heights. It is these small areas that possess small and few individual 

colonies of hard-coral (Pocillopora sp. and Porities sp.).  
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 The intertidal reef flat possesses an intake and discharge pipeline for the nations desalination 

plant (Figure 4.15). The intake line (Figure 4.15 and Plate 4.9 a) is positioned within the reef crest/reef 

edge and is located directly to the north of harbor (50m). The pipeline is positioned perpendicular to the 

foreshore and is trenched and concreted into the reef flat terminating through the foreshore concreted 

boundary and connects to the desalination plant directly east (250m) of the port site. The pipeline is 

buried underground through the port boundary. The desalination discharge pipeline (Plate 4.9 b) is 

located to the south (50m) of the harbor and is trenched from the desalination plant running outside of 

the port boundaries through the foreshore retaining wall and trenched and concreted into the reef flat 

discharging close to the reef crest. The discharge water has elevated salinity levels that through wave 

action disperse quickly. There is no evidence of increased salinity affecting the benthic organisms 

associated with this area. 

Figure 4.15: Subtidal area assessed in relation to the existing port site 

 

(not to scale) 

Plates 4.9 a & b: Desalination intake (a) and discharge (b) pipeline at existing port site 
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 Wastewater drainage pipelines are secured to the intertidal reef flat to the north and south of 

the port.  These were constructed in the 1970s to discharge terrestrial wastewater (both fresh and salt 

water) and sewage from the neighboring communities directly into the sea.   

 The pipeline north (700m from the harbor) of the port boundary (Plate 4.10 a) collects treated 

wastewater and sewage from the new wastewater treatment plant (commissioned December 2016) at 

the hospital and dwellings in the Aiwo district called ‘Location’ and directly discharges into the marine 

environment at the reef crest. Water discharging from the hospital wastewater treatment plant has no 

environmental health issues (treated on site). However, the wastewater and sewage collected from the 

households within ‘location’ is untreated and as such raw sewage and household grey water is directly 

discharged onto the reef. Impacts on the marine resources associated with the project area are minor 

due to the physical distance away from the port and the diffusion associated with wave and currents. 

The discharge points are north of the port site and have little if any impact on the water quality associated 

with port.   

 The wastewater discharge pipeline to the south (370m from the harbor) of the port boundary, 

located next to the new cantilevers is not operational due to terrestrial blockages. However, the pipeline 

directly at the shoreline through a cement pit is the receiving location for sewage collected (pumped) 

from household septic storage units that then discharges through the broken pipe (Plate 4.10 b) onto 

the intertidal reef flat. The sewage discharged is not treated. Impacts on the marine resources 

associated with the project are minor due to the physical distance away from the port and the general 

water current movement away from the port.  

Plates 4.10 a & b: Wastewater pipelines on intertidal reef flat north (a) and south (b) of port  

  
 

 The intertidal reef flat either side of the harbor has anchorage support structures (Plate 4.11 a) 

embedded into the reef flat close to the reef crest where large mooring chains (Plate 4.11 b) are 

permanently attached to secure buoys that are used to moor the large phosphate vessels. The chains 

rest on the reef flat and reef crest, edge and upper and lower reef slope. The chains due to movement 

from the vessel moorings and heavy wave action scour the reef surface and remove all benthic 

organisms in the influence area. 

 To the south, well outside the port’s boundary, new and old large cantilevers used by the 
phosphate company to discharge phosphate into the vessels moored offshore are secured to the 

intertidal reef flat. The moorings used by these vessels in part are located within intertidal and subtidal 

reef systems associated with the port. 
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Plates 4.11 a & b: Mooring structures (a) and chains (b) on intertidal reef flat in port boundaries 

  
 

 Further south of the cantilevers, a coral rock and aggregate causeway has been constructed by 

the NRC that connects the foreshore to the outer reef edge across the reef flat (Plates 4.12 a and b). 

The causeway is used to export coral aggregate derived from the NRC mining operations to neighboring 

island nations (e.g. for runway extensions in the Republic of the Marshall Islands). This causeway has 

altered the natural movement of water along the coastline near the port and has deposited significant 

amounts of coral rocks, aggregate size fragments and sand along the intertidal reef flats adjacent to its 

location. Sessile benthic resources near to the causeway have been impacted.  

Plates 4.12 a & b: Old cantilevers and rock causeway south of the port boundaries 

  

 There are no freshwater streams associated with the port location; however, during periods of 

high rainfall natural ground water springs enters the intertidal reef flat through the foreshore beach along 

the entirety of the port boundary (anecdotal information by PAN staff and personal observations of the 

consultant). High densities of benthic green and brown algae are present associated with the inner 

intertidal reef areas adjacent to freshwater entry point locations indicating nutrient sources. The high 

levels of nutrients in the groundwater due to poor sanitation management on the island are a significant 

contributing factor.  

 The intertidal reef flat is almost devoid of hard corals with very low percentage (less than 1%) 

of colonies located within the WWII bomb craters and encrusting forms located on the reef crest. There 

are no soft corals. The intertidal reef flat is dominated by several species of macro-algae (e.g. Padina 

sp.). There are no sea grasses or mangroves present within the PAN or present along the coastline 

either side of the port.  
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 A limited number of invertebrates were recorded, with the highest populations consisting of the 

small mobile black tropical sea cucumber Holothuria atra, and several species of gastropods and crab. 

Population numbers of H. atra are low within the SCRCNP when compared to other intertidal areas on 

the eastern and north-eastern areas of the island (Fenner, 2013).  

4.3.6 Subtidal reef environment and resources 

 The subtidal reef system adjacent to the port is characterized by a distinctive wave dominated 

reef crest, a small but distinctive sloping and, in some areas, a vertical reef edge (1-4m), upper (4 – 8m) 

and lower (8-25m) reef slopes that extend almost vertically to the depths of the Pacific Ocean.  

 The reef crest is the highest point of the reef facing the ocean and is the area of the reef that 

has the highest energy zone and is influenced by oceanic swells, breaking waves and is influenced by 

tidal currents. The reef crest is in some parts exposed during low tide and includes the natural small reef 

channels and small spur and groove formations. Due to wave action and exposure, hard coral colonies 

are rare (less than 1% live coverage) and only encrusting and small digitate forms are present. The reef 

crest has an underlying hard calcium carbonate reef structure that is dominated almost exclusively by a 

living veneer of coralline algae in the surf zone and a mixture of coralline and macro algae as water 

depths increase (Plate 4.13 a).  

 The reef edge is small (up to 10m wide) with a distinctive slope almost vertical in some areas 

dominated by oceanic waves and strong tidal water currents at times. Coralline algae dominate the 

benthic substrate creating a thin veneer across the hard-coral. Live hard coral cover increases in this 

zone (ranges between 2-10%) and is characterized by encrusting (Porities sp., Acropora sp.), digitate 

(Acropora sp. and Pocillopora sp.) and small massive (Porities sp.) morphological forms. Biodiversity of 

hard corals and general reef resources are very low (Plate 4.13 b).  

Plates 4.13 a &b: Reef crest and reef edge adjacent to the project site  

  

 The reef crest and edge have been dredged in the past for the entrance of the harbor and 

desalination intake and discharge pipelines. Considerable physical impacts to the reef flat, crest, edge 

and slope have and continue to occur due to the anchored position of mooring chains and their position 

directly onto the substrate. The continued movement of the mooring chains has chiseled tracks into the 

bedrock preventing settlement of benthic reef organisms (Plates 4.14 a and b). The impact of the 

mooring chains extends further into the upper and in some cases the lower reef slope in this area.  
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Plates 4.14 a & b:  Mooring chains within the reef crest and reef edge adjacent to the port 

  
 

 The upper reef slope is similar throughout the reef area assessed and is roughly 20-30m in 

width with a gentle decreasing slope with a vertical relief of 4–8m. This zone possesses significant hard 

coral coverage (up to 70%) including small and medium size digitate, encrusting and massive hard coral 

(Plates 4.15 a and b). Including the families Pocilloporidae, Acroporidae (Montipora sp., Acropora sp, 

Astreopora sp.) Poritidae (Porities sp, Goniopora sp. Alveopora sp.) Faviidae and Milleporidae 

(Millepora sp). Proportion of hard-coral cover increases towards the south of the harbor; however, 

diversity and morphological form remains similar. Hard-coral coverage and diversity within the harbor 

entrance and directly opposite the existing harbor location is significantly lower than areas to south of 

the port.   

Plates 4.15 a & b: Hard-coral colonies within the upper reef slope adjacent to the port 

  

 

 

 Considerable port derived rubbish (mostly old vehicle tires) was observed in the harbor entrance 

and on the upper reef slope directly adjacent (Plates 4.16 a and b). Port derived rubbish including 

equipment (e.g. old container barges) was located throughout the harbor, which in some cases appears 

to hinder harbor functions. The upper and lower reef slopes possess household and port rubbish that 

include large parts of steel machinery. 
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Plates 4.16 a & b: Rubbish located outside the entrance and within port  

  
 

 The lower reef slope is similar throughout the reef area assessed and is roughly 20-40m in width 

with a significant decreasing slope with a vertical relief of 8–20m. The decreasing slope increases in 

some areas almost vertically at greater depths. This zone possesses significant hard-coral coverage 

(up to 95%) including medium to large size digitate, branching and massive hard-coral. This zone 

possesses the highest diversity of corals and is dominated by the hard-coral families Pocilloporidae, 

Acroporidae (Montipora sp., Acropora sp, Astreopora sp.) Poritidae (Porities sp, Goniopora sp. 

Alveopora sp.) and Faviidae. Throughout the area low number of macro algae (e.g. Halimeda sp.) is 

present (Plates 4.17 a and b).  

Plates 4.17 a & b: Hard-coral colonies located within lower reef slope adjacent to port 

  

 The reef extends vertically outside of the lower reef slope to considerable depths. Hard coral 

presence in this zone is restricted to surface light penetration. The deeper water areas were not 

assessed during the survey. Due to the oceanic nature of these deeper water sites physical impacts 

from the port development activities will be very minimal due to dispersion of sediments from the 

dynamics of the oceanic conditions.  

 The sub-tidal reef systems adjacent to the port harbor and north to the desalination intake line 

possess low to very low hard coral coverage (less than 10%) and diversity (Plates 4.18 a and b). It is 

this area that the proposed port harbor expansion program will trench the entrance to the berth pocket. 

Hard coral percent coverage and diversity are highest in the south and north of the port harbor.  
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Plates 4.18 a & b: Hard-coral colonies within lower reef slope adjacent to port entrance and 
north towards the desalination intake pipeline 

  

 Throughout the subtidal assessment area there was a distinct lack of reef associated predator 

finfish and editable invertebrates (e.g. giant clams, gastropods). Dominant finfish species were the small 

algal grazers (e.g. Acanthurudae).  

 Local fishers use the protection of the existing harbor to launch fishing canoes and access the 

reef and offshore fishing grounds. Fishers utilize the reef flat associated with the port during periods of 

low water to fish (predominately rod and reel, nets) for subsistence purposes.  

 There are no marine or coastal designated marine protected areas or areas of significant 

biodiversity within the costal ecosystems adjacent to the port site or near the north or south.  

 The field survey visual information documented during ADB February 2015 assessment team 

and information provided by Undersea Construction Ltd. in the last five years has been corroborated by 

more detailed scientific surveys undertaken at various locations around Nauru. These other surveys 

indicate that most of the coral reef in Nauru (about 80%) is made up of Acropora, Montipora, and 

Pocillopora (SPC, 2008). Overall coral diversity comprises only about 7-8 species in Nauru (very limited, 

compared to other Pacific islands). These other surveys noted the relatively degraded reefs on the west 

side of Nauru, quite good coral development at the northern end of Nauru (60-80% live coral cover), and 

then low live coral cover (about 5%) at the north-east side of Nauru, which experiences relatively large 

waves much of the time (SPC, 2008). The north and east sides of Nauru have the greatest area of live 

coral cover, including Acropora. There is a developing trend (over the last 15 years) of enveloping corals 

(such as Porites, which can accommodate more stressed conditions) increasing in abundance, 

apparently at the expense of branching corals, such as Acropora. Recent surveys (GON, 2014) have 

indicated a total of 51 hard-coral species, with Porites dominating at all sites that were surveyed.  

4.3.7 Terrestrial resources of Nauru 

 Nauru is located in the dry belt of the equatorial oceanic zone resulting in almost constant mean 

daily temperatures of 26 to 32° 0C and extremely variable and unpredictable rainfall that averages 

1500mm per year and a highly variable range of 300mm to 4572mm. Nauru is subjected to harsh and 

prolonged droughts that severely stress even the most hardy coastal strand species, leading to the 

death of non-coastal exotics (such as breadfruit), and severely restricting the production of even coconut 

palms (Catala 1957 and Whistler & Thaman, 2013).  

 The island has no surface freshwater resources (e.g. rivers, streams, lakes) but possesses 

several small brackish anchialine ponds in the northwest; the largest brackish water pond is the Buada 

Lagoon, and an underground lake in Moqua Cave in the southeast.  
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 The only significant permanent freshwater resource is the islands groundwater, replenished only 

from rainfall. Freshwater is in the form of a lens of often slightly brackish freshwater hydrostatically 

‘floating’ on higher density saltwater beneath it (Thaman et al. 2008).  

 Thaman et al. (2008) recorded 573 species of plants or cultivars present on Nauru of which 63 

(11%) were possibly native species, no endemic species were located and several species were 

possibly locally extinct. The authors noted that half of the native flora was ‘severely restricted in 

distribution, endangered or possibly extinct, due to removal and severe housing area, as well as some 

scrub vegetation and weeds. There are no mangroves on the west coast of Nauru (there are a few 

Bruguiera gymnorhiza and Rhizophora stylosa trees around the anchialine ponds in Anabar on the north 

coast, which have a subterranean connection to the sea (GON, 2014).  

 Whistler and Thaman (2013) reported that there are several plant communities that can be 

distinguished on Nauru, but since the landscape has been so severely disturbed by mining (and earlier 

by human occupation), only remnants of this remain. The plant communities they recognized as 

occurring on the island include: littoral strand; limestone forest and woodland; mangrove forest; 

freshwater marsh; managed land vegetation; secondary scrub; and secondary forest.  

 Buden (2008) recorded 34 bird species in Nauru of which 25 were indigenous; however, only 

seven breed on the island, the remainder are migratory sea and shore birds. Only two species of land 

birds were recorded. This includes the regionally located Micronesian Pigeon (Ducula oceanica) and 

the endemic Nauru reed–warbler (Acrocephalus rehseil). The author identified that past and current 

hunting and habitat degradation and/or removal have greatly decreased the bird populations and bird 

biodiversity in Nauru.  

 Buden and Tennent (2008) recorded only four species of butterflies in Nauru, none of which are 

endemic and indicated that the biodiversity and population of butterflies recorded for Nauru is similar to 

other small, remote, low-lying Pacific Islands. Similarly, Edwards (2013) identified 47 species of moth of 

which 42% are indigenous to Nauru, 13 species of land snails of which 38% are indigenous, 17 species 

of exotic ants, six species of dragonfly/damselfly of which only 6% are indigenous and ten families of 

wasps.  

 Backlin and Fisher (2013) recorded a total of eight species of reptiles which included three 

species of ground skinks (one of these species was reported to be undescribed and therefore maybe a 

new species endemic to Nauru), four species of gecko (one of these invasive), and one invasive snake 

species. Neither amphibians nor native land mammals have been reported for Nauru.  

 Agriculture, since the introduction of mining in Nauru, has played a minor role in the nation’s 
subsistence and cash income economy, with the community reliant on imported goods. This trend has 

changed over the past decade, due mainly to the economic crisis in the early 2000s when mining 

ceased, greatly reducing incomes to the populations and an insurgence and local awareness of the 

social and environmental benefits of productive environmental crop and livestock systems. Small family 

based livestock production units, mainly pigs and chickens and individual home gardens including both 

root crops and trees, are being replanted; however, local knowledge and technical skills are limited. In 

general, Nauru has had one of the lowest per capita rates of subsistence production for own 

consumption in the Pacific region.  

 The flora of Nauru, although highly disturbed and outnumbered by introduced exotics, still 

constitute a critical ecological and cultural resource to the people of Nauru. This is particularly true for 

the indigenous species, virtually all of which had wide cultural utility within the traditional subsistence 

economy. The most important ecological functions of Nauru’s plant resources include the provision of 
shade to humans and animals, animal and plant habitats, protection from wind, erosion, flood and 

saltwater intrusion, land stabilization, protection from the desiccating effects of salt spray, soil 

improvement and mulching. Flora is used for traditional and medicinal purposes (see Section 4.4.2). 
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4.3.8 Terrestrial resources at the port site 

 The port site has been cleared of all natural vegetation, levelled to accommodate the port 

buildings and associated concrete floors and roadways. The foreshore areas have been cleared of 

natural vegetation, while artificial rock and concrete walls have been constructed to protect the port’s 
assets from unfavorable marine weather conditions. Within the port, she-oak (Casuarina equisetifolia) 

(Plate 4.19a) and one screw-pine (Pandanus sp.) (Plate 4.19b) will be removed during the construction 

phase. These trees have grown and survived due to the lack of maintenance within the port. Given the 

lack of natural habitats, there is a noticeable lack of fauna in the port area (except for rats, dogs, cats, 

pigs, and chickens).  

Plates 4.19 a & b: She-oak (a) and screw-pine (b) trees within the port site 

  

 The endemic Nauru reed-warbler (Buden, 2008) was recorded by the pre-feasibility study team 

in February 2015 during initial surveys and was observed on the ‘Topside’ plateau and on the north 

coast (in coastal vegetation), but was not seen anywhere in the port area (no dense vegetative cover). 

Other birds that occur on Nauru are mostly evident on the coastal terrace north of the port, south of the 

port, and all around the other coasts. The noddies or white-cap back terns--Anous minutus--nest in the 

large trees at the escarpment, which is located quite far from the port area. Shorebirds are evident 

throughout Nauru, but are not commonly seen in the port area, except for some migratory sandpipers 

and plovers, which may frequent the beach area north of the boat harbor (depending on the season and 

the state of the tide). Other fauna likely to occur throughout Nauru, and not necessarily only occurring 

in the port area (if at all), include moths, land snails, ants, dragonflies, and several species of skinks and 

geckos (lizards). 

4.3.9 Terrestrial protected areas and physical cultural resources  

 There are no terrestrial protected areas and there is no legislation in place to warrant the specific 

conservation of biodiversity and promotion of sustainable land management practices in Nauru. 

Preliminary discussions have been undertaken to develop terrestrial conservation areas nothing has 

been implemented. The area recommended for protection is associated with the Buada Lagoon located 

on the ‘topside’ of the island well outside the area of influence of the port.  

 Through discussions with the CIE Environment Division staff (November 2016), it was indicated 

that there is no concern about the need to protect any terrestrial environmental attributes in the port 

area, due to more than 100 years of industrial and shipping activity in the area.  

 IEE consultations, inspection, and prior knowledge concluded that a full-scale physical cultural 

resources study was not warranted. However, in accordance with ADB’s SPS, the project will require 
provision of a ‘chance find’ procedure as part of the EMP and to be elaborated as required in the CEMP.  
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4.3.10 Ecological significance  

 The project site is a highly modified industrial area and has no significant ecological value and 

does not represent native biodiversity or individual terrestrial, or coastal / marine ecosystems of Nauru. 

No rare, endangered or threatened terrestrial or marine flora or fauna have been recorded nor located 

during the PPTA consultant’s assessment of the project area. 

4.4 Social and cultural resources 

4.4.1 Land-use and ownership 

 Traditional Nauruan society was divided into 12 tribes, with the land shared between them and 

passed down through the female line (matrilineal). Land ownership remains very important to Nauruans, 

and no activities can take place on any piece of land without the consent of the traditional owners.  

Individuals and/or Nauruan families own most land on Nauru, although much is leased to GON and 

other institutions / agencies for other than residential usage. There is a small proportion of public land 

all of which has been reclaimed from the coastal foreshore. Land law of Nauru is found in the Lands Act 

1976. In respect of accessing land, the Lands Act states that if three-quarters in number of joint owners 

of a property agree to lease it for public purposes then the Minister may override the refusal of the 

minority. Ownership of land includes rights to grant life interests and profits and extends to ownership 

of wells, the reef, fishing rights and in-land lagoons. Nauruan customs concerning title to land (other 

than by lease), rights to transfer or by will or other testamentary disposition and succession are given 

statutory recognition and have full force and effect of law.  

 The Nauruan government has acquired small parcels of land for its own purposes, which does 

not include the port site.  In general, all government infrastructure and buildings are located on leased 

land. Land leased for mining is the largest income generation source for the nation.  

 The island is divided into two plateau areas: ‘bottom-side’ a few meters above sea level, and 

‘topside’ typically 30 meters higher. The bottom side area is generally less than 1 km wide, has been 

heavily developed, and is considered urban and home to most of the population. For administrative 

purposes the island is divided into 14 districts.  

 The land adjacent to the port area has the highest density of settlements, extending inland at 

least 600m and, in correlation, the highest density of buildings, including residential, industrial, and 

commercial.  There are 630 individual plots of land owned by Nauruans. Figure 4.16 shows the land 

ownership distribution in the port area, which includes at least 24 individual lots extending about 200m 

from the coast (these being leased for various port operations and by RONPHOS), and the derelict 

houses north of the boat harbor). North of the boat harbor, recent local information suggests that up to 

2,000 people may be living in the approximately 100 derelict old mining residences scattered over this 

area (a proper survey is required; not all buildings are inhabited).  

4.4.2 Population 

 Demographics. The 2011 census shows a population of 10,084 persons with 5,105 males and 

4,979 females and indicated a crude birth-rate of 27.2 and crude death rate of 7.5 (for the period 2007–
2011). The median age is 25.3 years with 92% of the population being 54 years or younger. According 

to 2011 Census some 94% of the population is ethnically Nauruan with the remaining 6% comprising 

other Pacific-Islander (mostly Fijian and Solomon Islander), Chinese and European. This is a marked 

difference from the previous Census which recorded 75% of the population as ethnically Nauruan. 

 Detailed population surveys in the area have not been undertaken. As noted above, the only 

residential area near the port is north of the boat harbor, where up to 2,000 people may be living, 

apparently renting from the landowners. 
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Figure 4.16: Individual land plots in the port area 

 

Source: Data from ADB 2015 – PFS Report 

 Health and education status. Adult obesity was 71% in 2008, the second highest in the world 

after American Samoa. Health expenditures accounted for 9.8% of gross domestic product in 2011. Life 

expectancy is 59.7 years (56.8 years for men and 62.7 years for women), ranking 169th in the world. 

Public education is available; the average period of school attendance is nine years for males and ten 

years for females. There is one general hospital for the island (GON, 2013).  

 Living standards and wellbeing. Nauru became independent in 1968, and took control of 

mining operations in 1970, from which time, profits from the export of phosphate rock were retained by 

Nauru.  Until the early 1990s Nauruans derived one of the highest average per capita incomes in the 

world.  As mining extended across a large part of the island, the royalties received as payment for mining 

rights were shared among many families in proportion to the amount of land they owned. During the 

peak years of phosphate mining nearly all Nauruans enjoyed a high standard of living and had plenty of 

opportunities for education and personal development. All household needs, including food and drinking 

water, were imported from overseas. Although residual mining continues, both government revenue and 

average household income have been reduced dramatically. Insufficient revenue now limits capacity to 

maintain public and private buildings, and periodically the capacity to pay public service salaries.  
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 Slow growth in the public and private sectors means few opportunities for young people entering 

the labor market.  

 Some Nauruan families that were once highly privileged in comparison with much of the world’s 
population are now finding it difficult to provide for their day-to-day needs. Food security is a significant 

issue, as very little land is suitable or available for agricultural production, and most food is imported. 

Social surveys conducted for the poverty and social assessment noted that only 13% of households 

kept a kitchen garden and livestock production was low. Most households rely on imported frozen poultry 

for protein needs and supplemented by marine resources. About half (51%) of households undertake 

fishing, with ‘own consumption’ reported as the primary objective (GON, 2013).  

 Many endemic species of tree and flora have traditional, spiritual and medicinal use by 

Nauruans. These functions are critical to the sustainable habitation of Nauru. Analysis undertaken in 

2013 indicates some 174 purpose or use categories for 40 indigenous species, an average of over four 

uses per species. There are 434 uses for 354 exotic species, an average of 1.2 uses per species. This 

gives a combined total of 608 use/purpose categories for 394 species (1.5 uses per species). Some 20 

indigenous and 80 exotic species had no reported uses (Whistler and Thaman, 2013). 

4.4.3 Infrastructure  

 Power supply and electricity use. For residential and normal commercial activities, Nauru is 

100% electrified, with electricity provided by NUC when sufficient generating capacity is available. Most 

households and commercial consumers receive electricity supply via a pre-paid meter. NUC provides a 

subsidized residential tariff of US$0.10 per kWh for the first 300 kWh per month, with the tariff increasing 

to US$0.25 per kWh above that.  

 The phosphate mining operations, Refugee Processing Centre, some contractors’ bases and 
new accommodation blocks have captive generation units. Back-up generators are common. Many 

households use liquefied petroleum gas or electricity for cooking, with some preference for gas due to 

the unreliability of electricity. Freezers and refrigerators are common, as is home ownership of fans and 

air conditioners.  

 Water supply. Drinking water is supplied generally by a desalination plant located east of the 

Port with intake and discharge pipelines located to the north and south, respectively of the Nauru harbor. 

Rainwater harvested from household roofs and catchments is also used for drinking water. Groundwater 

is generally not utilized as it is not suitable for drinking, although some wells are present which are 

mainly used for showers, toilets and household gardening requirements. Most people have access to 

improved water supply (96%) and sanitation (66%) (GON, 2013).  

 Transport and access. A road encircles the island, with a limited network of roads and trails 

into the topside area. An airport with a single 2 km runway is located on the south coast. There are no 

natural harbors. Two harbors have been created; a small-boat harbor on the east side of the island at 

Anibare Bay, and the larger commercial port facility, which handles container shipments and other bulk 

cargo. Two phosphate loading facilities have been constructed to the south of the main shipping port.  

4.5 Cultural and physical heritage and resources 

 As noted in section 4.2.9, there are no cultural or physical cultural heritage sites associated with 

the existing port or wider project area. Although the area has phosphate mining history this is reduced 

to some very dilapidated buildings and an old locomotive from the original phosphate mine operations 

near the southern port entrance.  There is a cemetery located well north of the derelict housing area.  

 The EMP includes a protocol for accidental or chance finds to ensure protection of unforeseen 

physical cultural resources.  
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5 Anticipated Environmental Impacts and Mitigation Measures 

5.1 Introduction – screening of potential impacts 

 In accordance with the SPS, the project was screened as category B for environment (Annex 

3) during the project pre-feasibility stage following a review of previous relevant studies and finalized 

following field inspection and community consultations during the early half of 2015. The REA has been 

reviewed during this assessment resulting in the same conclusion. Most potential impacts associated 

with this project rest within the construction phase of the project, including the demolition of the existing 

facilities, and to a much lesser degree, the operational phase.  

 Three types of potential environmental impacts were highlighted through the REA, these can 

be summarized as impacts associated with the pre-construction/design phase, the construction phase 

and operational/management phase of the port. These potential impact issues and mitigation measures 

were identified and thus were screened to determine the level of environmental risk. These potential 

impacts were analyzed through a standard environmental risk assessment (see below) and key issues 

documented in this report.  

 The REA highlighted several specific impacts associated with the pre-construction phase of the 

project. As part of the PDA a pre-construction IEE was prepared to guide the environmental 

management aspects of the UXO, geotechnical, topographical and bathymetric studies and surveys.  

Therefore, the only pre-construction requirements to be brought forward into this document relate to 

requirements on the PMU and CSC in respect of EMP updating and incorporation into bid documents, 

obtaining government approvals and clearances, support for and review of the CEMP, and induction of 

the contractor to the site. Any background information required for the pre-construction phase can be 

found in the pre-construction IEE.  

 The port site is to be cleared of all existing infrastructure components and a general site physical 

clean as part of the construction phase. The demolition of these facilities will be undertaken by the 

contractor, guided by the EMP outlined in this report1 and will be completed before the construction of 

the new port infrastructure facilities (terrestrial, foreshore and intertidal reef flat and upper reef slope) is 

undertaken.   

 The demolition includes the three existing sheds: (i) the ports main aluminum clad steel shed 

100m x 30m, (ii) the asbestos roofed steel framed shed to the west of the main shed 70m x 40m and 

(iii) the asbestos roofed and walled clad shed 55m x 17m Plates 5.1 a - c respectively); the existing brick 

and asbestos Customs Office building (18m x 6.5m) and the Harbormaster’s office masonry and fibro 

sheeting building (99m2) (Plates 5.2 a and b). In addition, all old and non-usable port equipment e.g. 

trucks, containers, barges, mooring buoys etc (Plates 5.3 a - c) located throughout the port site including 

old port machinery (metal and the sunken barge) and general rubbish located within the existing harbor 

will be removed.  All infrastructure metal will be stockpiled offsite at a GON approved scrap metal 

dumpsite for later sale.  

 

  

                                                      
1  The outline EMP included in this IEE will be updated based on detailed design. The updated EMP will then be incorporated into 

the bidding documents and contract. The contractor awarded the contract will prepare their site-specific construction EMP 
(CEMP) in response to the updated EMP which will reflect their proposed construction methodology (for each element or 
infrastructure), identify the risks associated with that construction methodology and detail mitigation measures to avoid or reduce 
the risks. 
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Plates 5.1 a – c: Existing buildings and sheds to be demolished within port site 

   

Plates 5.2 a & b: Existing Custom Office building and Harbormaster’s Office to be demolished  

 

Plates 5.3 a – c: Existing derelict machinery and equipment within the port site 

 

5.2 Environmental risk assessment  

 The environmental risk for the projects activities is based on international best practices. Annex 

5 provides a detailed description of the processes undertaken to evaluate the risks associated with the 

activities of the project and provides a risk assessment matric presenting the assessment results.  

 The impact assessment is based on an environmental risk and likely impact approach. This 

approach is used to justify the risk ratings assigned to each of the elements identified. For each potential 

pre-construction, construction and operational phase impact on the environment identified in this report, 

two key areas in the impact assessment process have been addressed: 
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 Environmental risk – considers the risk of irreversible change to natural ecological 

processes and community interaction; and 

 Likely impact – considers the likely impact of the proposal, as modified and 

undertaken in accordance with mitigation strategies (including any environmental 

management plan). 

 The significance of the impacts is placed in an appropriate context in which to determine the 

impact’s significance. The duration of the impact (temporary versus permanent) and reversibility have 

been considered and the ability of natural systems (including population, communities and ecosystems) 

to accept or assimilate impacts is addressed.  

 Overview of the project’s environmental risks. A total of 21 potential environmental risks 

were identified through the risk assessment (Annex 5); three associated with the pre-construction 

(design) phase, some 14 impacts associated with the construction phase, and four associated with the 

operational phase.  

 The risk assessment (Annex 5) identified that there are no identifiable significant environmental 

risks for the project scope of works affecting the area of influence (Figure 5.1); however, a high level of 

risk was assessed for four construction phase activities. This includes two major scope of work activities 

for the terrestrial component of the project including; site contamination – land-based hazardous material 

(specifically residue petrochemicals on site) and site contamination – land-based asbestos (roof 

sheeting and cladding) and two associated with the marine component of the project including; site 

construction – marine environment (physical disturbance of the intertidal reef flat for the proposed scope 

of works) and flora and fauna impacts – marine environment (associated with the scope of works).  

Figure 5.1: Project area of influence associated with the scope of works 

 
 



Initial Environmental Examination 

 51 

 The two terrestrial high level risks associated with the scope of works for the port site includes 

the presence of asbestos (roof and cladding) and residue petrochemical products, albeit at significant 

low levels. Both risks will be addressed during the demolition of the ports existing infrastructure (e.g. 

buildings and machinery) and general whole of site clearance during the construction phase in 

preparation for the development of the new ports infrastructure facilities.   

 The decommissioning of the existing port infrastructural components (the three sheds, customs 

office building and the Harbormasters office and the collection, storage and disposal of existing asbestos 

roofing and cladding material, petrochemical and other harmful/toxic waste material will be undertaken 

using internationally acceptable practices which will greatly reduce potential environmental and 

health/safety issues. Due diligence is required to ensure these substances are managed through 

internationally accepted safeguard protocols as described below to ensure minimum further disturbance 

and contamination of the port’s facility grounds.  

 All asbestos material located within the ports existing’s buildings and grounds will be collected 
from the site and stored in shipping containers (held within the port site) and managed as per national 

protocols and codes of practices to prevent exposure to staff.2 It will be mandatory for all workers who 

are working with asbestos are provided with suitable asbestos PPE (including passive monitoring 

badges).  The site will be clear of asbestos before construction of the port’s new infrastructure is initiated. 

In addition, all hazardous wastes (oily wastes, used batteries, fuel drums) need to be separated and 

stored, transported and disposal of in a manner to prevent further contamination and shall be undertaken 

consistent with national regulations and code of practice. 

 Impacts to the terrestrial environment and resources associated with the project will be 

insignificant as the environment existing at the site has already been highly modified and the presence 

of terrestrial flora and fauna extremely low. 

 The two high marine risks include the expansive scope of works to be principally undertaken on 

the intertidal reef flat including the removal of the reef flat for the berthing pocket, the construction of the 

breakwater, wharf including the piles required to support the structure and the backfilled area between 

these structures and the foreshore. The scope of works for these activities is considerable with 

approximately 150,000m3 of material to be removed from the intertidal reef flat to create the berth pocket 

and alteration to the reef flat to construct the breakwater and suspended wharf.  

 These activities have a direct negative impact on the sessile benthic marine resources located 

within the impact areas, however due to the paucity of sessile flora and fauna in this area impacts to 

these resources are deemed insignificant (refer marine assessment report). In addition, the project’s 

scope of works will not impact the island coastal or marine biodiversity nor will it affect the areas 

ecological functions, financial or cultural importance. With the careful implementation of the 

recommended mitigation actions (detailed in the EMP) there are no significant environmental concerns 

for the project associated with the sessile and mobile marine resources in the influence area.  

 Material removed from the intertidal reef flat to create the berth pocket will be principally used 

to develop the breakwater which may be armored and backfill area behind the new port infrastructure 

on the ports foreshore.  Additional construction material will be sourced directly from the rock quarries 

located within the island phosphate mine. Similarly, unused or inappropriate material (including rocks, 

grave and sand) sourced from the berth pocket for construction will be transport to the island phosphate 

mine and used to backfill old mining areas and incorporated directly into the mines rehabilitation 

activities. All transport activities required for these activities have been detailed in the project EMP and 

will follow current island regulations associated with the movement of mine derived material.   

                                                      
2 The EMP requires preparation of an asbestos containment and removal control plan as part of the CEMP.  This should follow 
the protocols and procedures established under the ADB-financed Nauru Electricity Supply and Stability Project. 
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 Of the other 10 construction phase risks assessed four recorded medium levels of risk, all of 

which are associated with elevated noise, dust and vibration levels during construction, and the potential 

waste materials and site contamination resulting from the scope of work and the remaining six recorded 

very low levels of environmental risk.  

 The four operational environmental risks assessed resulted in low levels of risk associated with 

the long term operational aspects of a commercial port including; noise and dust generation and general 

cleaning and maintenance of the port facilities. All risks associated with the operational aspects of the 

port can be mitigated through due diligence and careful planning during the projects development cycle.  

 The main environmental risks as identified in the risk assessment are associated with potential 

impacts to the shallow water marine environment, specifically the intertidal reef flat and associated 

sparse sessile marine resources. The proposed scope of works will physically impact the structural 

component of the coastal foreshore, intertidal reef flat, the extend into the sub-tidal reef edge and 

shallow water reef slope (down to a maximum depth of about 12 m) directly adjacent to and to the north 

of the existing boat harbor. The major primary physical impacts include: (i) the removal of the reef flat 

to accommodate a trapezoidal shaped berth pocket (206m long at its widest side x 121.5m wide at the 

outer edge x 160m long adjacent to the wharf x 67m wide at the wharf ramp landward edge) dredged to 

11m depth into the intertidal reef flat; (ii) a 30m wide wharf approximately 170m long; and (iii) an 

approximately 140m long breakwater/revetment on the seaward side; and (iv) the backfill of material 

derived in part from the berthing pocket to further secure the foreshore south of the wharf.  

 The impact of these activities on benthic sessile marine flora and fauna in the construction zones 

will be high resulting in high mortality, whilst all mobile (free-swimming) marine organisms will have 

limited if any impact as they can move away. However, due to the paucity of sessile marine life and 

general marine life associated with the intertidal reef flat (the area of impact is almost exclusively devoid 

of hard coral colonies and other benthic organisms) associated with the project’s construction areas the 
impact on marine life will be very low. The low proportion of hard coral coverage and low colony numbers 

associated with the reef edge and upper reef slope located adjacent to the berthing pocket entrance will 

be impacted by the scope of works. These colonies will be removed, however due to the scarcity of 

colonies in this area the impacts are low with very low impacts on the ecosystem associated with this 

section of the reef.  

 Impacts to the biodiversity (marine and coastal) of the area of influence is very limited and of a 

short duration restricted to the impacts associated with the construction phase of the project. Short and 

long term impacts to biodiversity originating from the project’s works is negligible.  

 Secondary impacts resulting from suspended sediment and rubble resulting from the scope of 

works will have a minor short term and no long-term impact on the sessile marine coastal resources 

associated with the adjacent intertidal reef areas and subtidal upper and lower reef slope. This is directly 

due to the oceanic conditions (waves and currents) associated with the site which daily remove 

suspended particles offshore quickly and rubble size particles are either deposited onto the foreshore 

beaches and/or offshore through the subtidal shallow water habitats to deeper water. This process is 

expected to continue to dominate the intertidal reef areas once all port infrastructures are completed on 

the intertidal reef flat.  

 The mitigation and management measures outlined in the EMP to contain and remove coral 

rubble and finer sediments during the construction phase will further ensure the containment and 

removal of these construction by products reducing potential impacts to the living resources, especially 

the hard-coral communities living in the deeper subtidal reef slope adjacent to the primary impact areas.  
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 It is recommended that all work undertaken within the intertidal coastal marine environment 

should be undertaken during periods of low water where appropriate, allowing access to the area and 

subsequently reducing the distribution of potential sediment impacts on the neighboring environment. 

Major excavation and construction works are to be undertaken during the calmer and drier months of 

(April–October) the year.  

 There are no issues pertaining to community or general inconvenience or restrictions associated 

with the terrestrial scope of works as the port area is fenced and is understood to be a no entry area for 

communities. Minor temporal and spatial interference to daily fishers (targeting both intertidal and 

offshore resources) utilizing the existing intertidal reef channel and harbor to access the reef and open 

water is expected during the construction phase; however, it is not expected to have any significant 

impact on their ability to access and acquire marine resources. Future consideration of port management 

procedures may in time restrict access to the port area for non-port related activities due to international 

ship and port facility security requirements.  

 Each risk identified through the risk assessment is temporary and completely reversible over 

time. If UXO ordnances are located there is a very small but realistic potential impact to the environment 

if the UXO ordnance needs to be detonated in situ, rather than being removed and disposed of in a safe 

and secure location. Procedures detailed in the project’s pre-construction IEE have been adopted and 

included in the EMP to address and manage the potential impacts.  

 Nevertheless, for each potential risk identified due diligence, compliance to Nauru and 

international environmental codes and careful management of the pre-construction, construction and 

operational activities of contractors as outlined in the EMP need to be fully implemented to mitigate 

environmental impacts. A precautionary approach will need to be incorporated during all aspects of the 

project, with special consideration to reduce and mitigate potential impacts associated with site erosion 

and sedimentation impacts on the marine and foreshore environments.  

 The potential environmental risks identified above and mitigation actions are detailed in the 

EMP. In addition, a summary of key potential construction and operational environmental issues and 

their likely impacts on biological, physical and socio-economic and physical cultural resources and 

specific mitigation measures were identified to ensure all such environmental impacts can be avoided 

or managed to reduce impacts to acceptable levels. These risks need to be carefully managed through 

GON regulations and due diligence to ensure all activities associated with the construction and 

operational phases are managed. Thorough due diligence and compliance to GON protocols and 

regulations will ensure these potential risks remain very low.  

 The potential environment risks and their mitigation measures identified in the risk assessment 

and responded to below (Sections 5.3 - 5.9) have been provided as background information to support 

the specific measures identified in the project’s EMP which is presented in Section 6.  

 Pre-construction impacts and mitigations are contained in the pre-construction IEE (January 

2016). Items relevant to construction activities have been tracked through to the EMP contained in 

section 6.  These include: (i) actions on the PMU and CSC to integrate the updated EMP and relevant 

environmental management provisions (including any requirements of CIE Environment Division) into 

the tender documents and contract, ensure the project has received government clearances and 

approvals, and review and clear the contractor’s CEMP; and (ii) actions on the contractor to develop 
their CEMP, designate full-time staff as environmental management officer (EMO) and health and safety 

officer (HSO), and implement (and report on implementation of) the CEMP and all sub-plans.  
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5.3 Construction impacts on the physical environment 

5.3.1 Re-circulation of water and dispersion of effluent discharges 

 The breakwater will not affect wave and current patterns along the reef and thus current 

movement of water and contaminates from the sewage dumping to the north and south of the port will 

continue to be heavily mixed and moved offshore.  

 The water within the new berthing basin will still receive tidal flushing and be influenced by 

natural wave and tidal flows and as such exchange of water will occur. It is very much doubted that the 

sewage will enter the new berth pocket as the daily current patterns and flow rate will disperse it off-

shore. If during detailed design and updating of the IEE it is identified that recirculation could be impacted 

then the project will be required to design measures that avoid, minimize, or mitigate the impact. This 

could include redirecting the outfall (avoid) or building primary treatment in the current location (mitigate).  

5.3.2 Waste management 

 Impacts. Construction activities will generate a range of organic and non-organic waste from 

the construction activities and providing for workers (food, water and other consumables).   

 As part of the CEMP the contractor will prepare a waste management plan (WMP) which will 

provide guidance on waste management in relation to construction activities and to understand what 

excess materials are likely to be generated and then focus on how the generation of those excess 

materials can either be avoided. The WMP will cover: 

 Waste streams - likely to be generated (by type and condition) and estimates of the 

approximate amounts of material (by type and condition); 

 Waste management options with a focus on waste avoidance/reduction; 

 Opportunities to recycle and reuse; 

 On-site management – segregation of wastes, selection of disposal sites and 

methods, how the waste management system will work on-site, including bin 

placement and access;  

 Off-site management – selection of third-party waste management contractor who 

will provide services for the waste streams generated and data on waste/recycling 

generation;  

 Transportation and disposal; 

 Responsibilities – identification of those involved in relation to construction activities 

and implementation of the WMP; 

 Monitoring and evaluation.   

 Construction materials spoil and hazardous substances are dealt with separately. 

5.3.3 Construction material and spoil management  

 Impacts. Moderate amounts of limestone aggregates, sand and cement and other equipment 

and materials will be required for the land-based construction activities (demolition, upgrade and/or 

replacement of buildings). While significant amounts of limestone aggregates, sand and cement and 

other equipment and materials will be required for the construction of the marine facilities.  

 The GON, as part of its counterpart contribution, is responsible to provide aggregates and sand 

for the project. Dredged material that is suitable for re-use will provide some of the fill, and the remainder 

will be provided by the existing operator—NRC—from existing quarries and mines.  
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 It will be the responsibility of the PAN-PMU to ensure this process—quarrying, and 

haulage/transportation of materials to the port site—is properly managed and will be covered by existing 

protocols and procedures and/or in the materials and spoil management plan (MSMP), to be prepared 

by the contractor as part of the CEMP to ensure consistency in application of environmental safeguards. 

 It is envisaged that a dedicated borrow pit /quarry will not be required for the project. Most 

limestone aggregates and sand required by the project will be sourced principally from excavation 

activities within the project site, (e.g. intertidal trench required for the berth pocket) or sourced from a 

dedicated area within the ‘Topside’ mine (through agreement with NRC) and transferred via road to the 

site.  

 All construction waste materials (e.g. coral rock, rubble, sand sediment) not suitable for use will 

be stockpiled and then transported via road to a dedicated dumping site within the mine to be used as 

landfill and to assist in the mine’s land and ecosystem rehabilitation programs. The MSMP will cover 

dredge spoil management and disposal. 

 Other construction materials, such as cement and building materials, to be sourced by the 

contractor, will be identified by the contractor and will be detailed in the MSMP as part of the CEMP.  

The contractor will be required to prepare and implement a MSMP to minimize the use of non-renewable 

resources and provide for safe disposal of excess spoil. As a priority, where surplus materials arise from 

the removal of the existing structures these will be used elsewhere on the project for fill (if suitable) 

before additional rock, gravel or sand extraction is considered.  

 Mitigation measures.  The measures to mitigate the above impacts include: 

 PAN-PMU to agree protocols for sourcing, transportation, haulage and storage for all 

GON provided materials; 

 Construction materials, such as sand and aggregate needed for concrete should 

come from existing quarries, in compliance with Nauru government regulations; 

 Contractor to prepare MSMP as part of CEMP which will include as a minimum the 

following:  

o Identifying suitable sources and obtaining all agreements and permits as 
required associated with the sources; 

o Required materials, potential sources and estimated quantities available (from 
the dredge spoil/excavated materials and sourced from NRC quarries or 
mine); 

o Dredging technique and excavated material reuse and recycling methods; 

o Impacts related to identified sources and availability; 

o Preparing a dredge spoil management plan and material sources extraction 
and management plan (including site rehabilitation plan as required based on 
consultation with NRC); 

o Cut and fill requirements balanced to extent possible to minimize need for 
aggregates from other sources; 

o Excess spoil to be disposed of as per methods approved in 
endorsement/permit from CIE Environment Division and NRC; and 

o Transportation routes and traffic controls and management measures to 
minimize interference with normal traffic.  

 Any storage, stockpile or disposal site must be a minimum 100m from the foreshore; 

 All material collected by sediment traps or silt nets removed daily/weekly to prevent 

dispersion and disposed of at dedicated dumping site locations;  
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 Vehicles transporting loose materials will be covered and secured with tarpaulin to 

prevent dust or spillage; 

 Any excess spoil and construction waste material will not be dumped in;  

o Wetlands, forest areas, coastal and other ecologically sensitive areas; 

o Private property without written consent of the owner; 

o Any water body and will not contaminate any water body; 

 Managing topsoil, overburden, and low quality materials so they are properly 

removed, stockpiled at designated sites (covered to prevent runoff and dust), and 

preserved for reuse; and  

 Arranging for the safe disposal of any excess spoil including provision for 

stabilization, erosion control, drainage and re-vegetation provisions at the disposal 

site, if required. 

 Effective implementation of the MSMP by the contractor as outlined above will ensure that 

potential environmental impacts associated with the management and disposal of construction materials 

will be minimized. 

5.3.4 Hazardous material use and disposal  

 Impacts. Use of hazardous substances during construction, such as oils, lubricants and 

petrochemicals can cause significant impacts if uncontrolled or if waste is not disposed correctly.  

 Ground contamination from petrochemical storage/spillage was recorded in one location during 

the assessment and was subsequently cleaned with material (soil) removed and disposed of at the 

Nauru permitted dumping site.  Legacy issues of ground contamination from port operations may be 

present in deeper sections of port soil. No evidence was recorded of foreshore or intertidal contamination 

from past port operational activities, nor was there any information report during fuel ship to shore 

transfers.  If contaminated soil is encountered during demolition, the soil will be carefully removed and 

transported to the designated dump. 

 The CEMP will include a hazardous substances management plan (HSMP). The HSMP will 

describe the requirements under national laws and standards, EHSG, and international codes for 

hazardous materials. The HSMP will cover: 

 National laws and regulations and international best practice requirements; 

 Hazardous materials inventory including: 

o Summary of storage and usage of chemicals and materials 

o Hazard class of chemical and material 

o Volume/amount of each hazard class and the container 

o Maximum allowable quantity (MAQ) 

o How the chemical/materials is to be used and stored (incl. labeling) 

 Identification of risk associated with hazardous chemicals and materials; 

 Facility description and site plan that illustrates all buildings, roads, yards, outdoor 

chemical storage, sewers, wells, water bodies, and adjacent villages; 

 Facility storage map that shows the location of: 

o All hazardous materials 

o All storage areas 

o Emergency equipment and exits 
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o Evacuation points 

o Spot where designated individual will meet emergency personnel 

o All tanks/sumps/ piping 

 Accidental exposure measures; 

 Emergency response (links with emergency response requirements set out in health 

and safety plan); and 

 Recording and reporting incidents. 

 All asbestos roof and cladding is to be removed from the existing buildings and site. Asbestos, 

while a hazardous substance, will be treated separately from hazardous materials covered in the HSMP. 

The CEMP is to contain an asbestos containment and removal control plan covering safe work 

methodology, job safety analysis, and measures for handling, transportation and disposal of asbestos. 

All asbestos material to be removed, stored transported and disposed of following GON protocols and 

the procedures implemented under the ADB-financed Nauru Electricity Supply and Stability Project 

which complies with industry best practice. All workers to be provided with personal protective 

equipment (PPE) and monitored for compliance (including passive asbestos monitoring and 

measurement badges). All asbestos material to be removed and stored in shipping containers on site 

before moved to approved on island storage facility (or approved off-site disposal).  

 Mitigation measures. To address the impacts identified above, the project shall ensure 

implementation of measures including: 

 The contractor will prepare the HSMP that will control access to and use and 

disposal of hazardous substances including oils, lubricants, fuel and petrochemicals. 

The HSMP will include a spill contingency and response plan and link to the health 

and safety plan; 

 Ensure that safe storage of fuel, other hazardous substances and bulk materials are 

agreed by CIE Environment Division and follow internationally recognized good 

practice;  

 Hydrocarbon and toxic material will be stored in adequately protected site/s 

consistent with national and local regulations and codes of practice to prevent soil 

and water contamination; 

 The CEMP will include an asbestos containment and removal control plan covering 

safe work methodology, job safety analysis, and measures for handling, 

transportation and disposal of asbestos. All asbestos material to be removed and 

stored in shipping containers on site before moved to approved on island storage 

facility (or approved off-site disposal); 

 As per the asbestos containment and removal control plan, asbestos roofing to be 

removed only by workers using PPE (including asbestos passive monitoring and 

measurement badges) and managed as per the plan, national and regional protocols 

and codes of practices to prevent exposure;  

 Segregate hazardous wastes (oily wastes, used batteries, fuel drums, asbestos 

sheeting and ensure that storage, transport and disposal shall not cause pollution 

and shall be undertaken consistent with national regulations and code of practice; 

 Ensure all storage containers are in good condition with proper labeling; 

 Regularly check containers for leakage and undertake necessary repair or 

replacement; 
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 Store hazardous materials above possible flood level and 100m from the foreshore; 

 Discharge of oil contaminated water shall be prohibited; 

 Used oil and other toxic and hazardous materials shall be disposed of off-site at a 

facility authorized by the CIE - Environment Division; 

 Adequate precautions will be taken to prevent oil/lubricant/hydrocarbon 

contamination of drainage channel beds; 

 Spill clean-up materials will be made available before works commence (e.g., 

absorbent pads, etc.) specifically designed for petroleum products and other 

hazardous substances where such materials are being stored;  

 Spillage, if any, will be immediately cleared with utmost caution to leave no traces; 

and 

 All areas intended for storage of hazardous materials will be quarantined and 

provided with adequate facilities to combat emergency situations complying with all 

the applicable statutory stipulations.  

5.3.5 Air Quality  

 Impacts. Air quality conditions within the port site during all construction activities are expected 

to be temporarily reduced through dust and particulates generated from equipment and vehicle 

movements and work activities. The existing terrestrial site, especially internal and roads entering the 

port are not sealed and generate considerable dust during vehicle usage outside of rain events.  

 Fugitive dust emissions are generated during port construction activities, such as excavation 

and bulldozing; movement of fill and materials by front end loaders, excavators and trucks; and the re-

suspension of dust from equipment and vehicle movement on port roadways. Dust prevention and 

control recommendations applicable to construction and operational phase activities are provided 

 Impacts will be sporadic, short lived and subject to the existing weather conditions prevailing at 

the time of machine usage. Increased dust resulting from the construction activities will be minor 

compared to the dust generated during phosphate production activities and vessel loadings.  

 The implementation of best practices, mitigation and management measures will greatly reduce 

potential impacts. Anti-dust breathing facemasks are to be used by all staff working in high dust areas. 

 Mitigation measures.  Measures to be implemented include: 

 Reduce the speed of all vehicles entering and working within the port to reduce 

potential dust;  

 Speed limit signboards to be erected and fixed within the port site.  

 The material/machinery carrying trucks should be covered with a tarpaulin so that 

any material will not be spilled while transporting to the project site from the 

construction yard and/or material sourced from the Nauru mine;  

 Facility for regular cleaning and wetting of access areas for machinery within the port 

site should be provided to limit the dust emission where required and practical; 

 Regularly cleaning (washing) of construction vehicles in a dedicated location to 

reduce dust on site;  

 All machinery, equipment and all vehicles used should be well maintained and 

emission level should be kept low;  
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 Cover storage and handling areas, where practicable; 

 Install dust suppression mechanisms (e.g., water spray); 

 Minimize stockpile heights and contain stockpiles with perimeter walls and/or wind 

break fencing (or at least covers); 

 Remove materials from the bottom of piles to minimize dust re-suspension; 

 All terrestrial construction debris covered and if not reused within the port will be 

removed to a dedicated waste disposal sites; and 

 All intertidal shallow water marine construction debris removed from the coastal 

environment and either stored on land and covered (see above) for later use or 

removed from the site.  

5.3.6 Water quality – terrestrial and marine sites 

 Impacts. During construction, there is the potential, if not correctly managed, for localized and 

short-term terrestrial water contamination resulting from runoff during high rainfall events including 

suspended sediments, plastics and construction contaminants entering the surrounding environment 

and specifically the inshore coastal marine areas. Access is through the existing waste water drainage 

pipe systems were still operating and across the land surface. There is also the potential of hazardous 

chemicals (e.g. petrochemicals) resulting from the construction activities being involved (refer Section 

5.3.3).  

 Construction activities that may result in degrading the water quality and that will need to be 

managed include: site clearance, preparatory works, earthworks and temporary stockpiling of excavated 

materials; excavation and resurfacing works associated with the road and carriageways associated with 

the port; drainage systems and water reticulation for fire hydrants; foreshore redevelopment; and spoil 

disposal from excavation works and dredging.  

 Mitigation measures. Implementation of good practice construction methods will ensure 

impacts are minimized and acceptable.   A range of proven mitigation measures associated with good 

construction practice will be implemented during the works to avoid or minimize sedimentation impacts 

in the project area. As a minimum these mitigation measures will include: 

 Minimizing the vegetation clearance where possible; 

 Cover/stabilize all exposed surfaces and excavated materials during construction;  

 Implementing effective construction site drainage such that runoff is directed to 

sediment traps before discharge to the environment and/or into the coastal marine 

ecosystem; 

 All waste water should not be directed nor spilled onto the coastal foreshore strip;  

 Close construction supervision to ensure the above measures are implemented; and 

 Provisions of stop work during periods of heavy rainfall. 

 Effective implementation of the above mitigation measures in parallel with implementation of 

other elements of the CEMP (MSMP, HSMP, WMP etc) will ensure that potential impacts on water 

quality resulting from the project’s construction phase will be of reduced and managed. 

  



Initial Environmental Examination 

 60 

5.3.7 WWII ordinance removal  

 Impact.  Initial UXO assessment has been undertaken.  Further survey, and disposal as 

required, will be undertaken prior to commencement of any construction activities. The survey, 

undertaken on land and intertidal reef, requires excavation of the substrate before any construction 

activity is to commence, in areas detailed in the pre-construction UXO site assessment. Minimal, if any 

impact to the environment during assessment survey; however potential impact if UXO located through 

removal (e.g. ground disturbance).  

 All work will conform to the GON existing UXO protocols and guidelines in conjunction with the 

standards required for mine clearance, issued by the Mine Clearance Policy Unit, Department of 

Humanitarian Affairs, United Nations, New York.  In addition, activities will adhere to international 

standards of marine shallow water ordnance survey including suitable safety stations and international 

standards on safety procedures if an UXO located, management and disposal.  

 Mitigation Measures.  The measures required to manage and mitigate any effects of these 

activities include: 

 Implementation of protocols and measures set out in PDA Final Report (Cardno 

2017) and pre-construction IEE (ADB, 2016); 

 An explosive ordnance disposal expert (EOD) will be contracted to undertake the 

surveys and clearance as required utilizing a range of equipment to ensure all sites 

are clear of UXO. The EOD will provide the clearance for construction activities to 

proceed; 

 The EOD will use the findings, guidelines and protocols developed through the pre-

construction UXO assessment, pre-construction IEE and this IEE in addition to GON 

protocols and guidelines;   

 If UXO is located, the EOD in conjunction with the GON will be responsible for the 

direct disarming/defusing, transport and final placement operations and have sole 

responsibility to declare areas site safe;  

 Additional local staff engaged to assist EOD in the detection and clearance of UXO 

shall receive formal and recognized training and be provided with suitable PPE;  

 Where collateral property damage is likely to occur due to disposal activity, the EOD 

will advise the PAN;  

 Provision for medical treatment and emergency evacuation will be provided, to be 

detailed in a site safety plan as required by the EMP, with the addition of special 

provisions for eye and face protection (confirming to US NIJ 01012.03 standards) 

and protective jackets (conforming to US NIJ 0101.03 standards);  

 The EOD will use nominated search instruments, either models deemed acceptable 

following trails by the UN or alternatives, for which suitable documentation will be 

submitted for consideration of effectiveness and suitability to Nauru conditions shall 

be confirmed; 

 Clearance work will proceed as per a detailed method statement setting out 

procedures for clearance, work plans, structure of the clearance team, type of 

equipment and quality control provisions. The method statement will cover 

disarming, transport and final disposal of the ordnance, will allocate responsibility for 

decision making for these operations, and will be cleared by the PAN and National 

Emergency Service Department;  
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 Items of ordnance detected shall be removed from the site and transported to a 

dedicated bunker to be identified by the contractor in discussions and agreement 

with the GON.  

 Public safety guidelines for UXO transportation strictly adhered to including Police 

assistance with roadblocks and GON community safety protocols implemented; and 

 All non-UXO staff are to remain at a safe distance (to be determined by the PAN in 

consultation with the EOD and any subsequent contractors) during the survey.  

5.4 Construction impacts on the ecological environment 

5.4.1 Overview  

 Overall the ecological and biodiversity impacts will be limited in scale and effect. Impacts on the 

marine environment are more substantial than those on the terrestrial environment but are still 

manageable and readily mitigated. The works will not impact the island coastal or marine biodiversity – 

it should be kept in mind that, due to mining and port activities over past 100 years there is little 

biodiversity, ecological, financial or cultural value associated with the reef flat--main area of impact--the 

area to be dredged for the berth pocket and used for the breakwater.  As described in Section 4, this 

area has very low live coral coverage and nearly absent of hard-corals. The live coral communities on 

the reef edge and upper and lower reef slopes located adjacent to the berth pocket and in front of the 

berth pocket entrance (area to be dredged) will be removed – this is a very small number of colonies – 

most are encrusting and digitate coral and once construction activities are complete it is expected that 

natural recruitment will settle hard-coral back in these locations.  

 Re-establishment of hard-corals deeper in the berth pocket is also expected over time; there is 

evidence of this process occurring in the channel and small harbor.    

 It is concluded the project will not any require pre-construction relocation of hard-coral or 

bommies and will not require stock enhancement following construction. Following consultations during 

pre-construction phase, if it is necessary for black sea-cucumber to be removed from the reef flat and 

replaced onto similar habitat outside of the area of influence, this will take no more than two hours at 

low tide and can be undertaken by a few people. Land-side, the EMP requires planting of trees in or 

near the port site to improve local biodiversity and aesthetics. 

5.4.2 Coastal intertidal marine habitat and resource protection 

 Impacts. Construction activities will cause considerable physical disturbance and alteration to 

the intertidal reef flat environment and associated marine resources directly north of the existing port. 

This will include: (i) removal of the intertidal reef flat base rock to develop the new berth pocket 

(excavation 206m long (longest edge) x 121.5m x 160m x 66m x 11m deep); (ii) construction of a 

breakwater/revetment (170m long x 10m wide) directly north of the berthing pocket onto the intertidal 

reef flat using the dredged material from the berth pocket; (iii) wharf (30m wide x 170m long x 4m high) 

directly south of the berthing pocket to be constructed above water including supporting piles driven into 

the substrate; and (iv) backfill of material derived from the berth pocket to further secure the foreshore 

south of the wharf.  

 Marine resources in the construction footprint (dredging and wharf and breakwater construction) 

will be impacted resulting in mortality of sessile flora and fauna resources directly within the excavation 

and construction zone. These impacts, in terms of population number and diversity are expected to be 

minor due to the paucity of sessile resources in the project’s area of influence and the low biological, 

biodiversity and subsistence value of these resources.  
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 The coastal and shallow intertidal area of influence is almost devoid of hard-coral colonies and 

impacts on such corals will be negligible. Low numbers of hard-coral colonies (less than 15) associated 

with the reef edge and upper reef slope within the berth pocket reef entrance will be impacted by the 

dredging. The removal of these coral colonies will not detrimentally effect either the ecosystem or 

biodiversity.    

 There will be minimal impacts on mobile marine organisms (e.g. fin fish) due to their ability to 

move away from the construction zone.  

 Consideration for NFMRA, CIE Environment Division and PAN staff and/or community to walk 

the intertidal reef areas within the area of influence of the project and physically collect and remove the 

small population of black sea-cucumbers (Holothuria. Atra) and relocate to reef systems beyond the 

construction footprint. The subsequent recollection of the transferred sea-cucumbers could be 

undertaken after the construction phase is competed to restock these reefs, however this is not seen as 

a priority. The H. atra species is of low commercial value but plays an important ecological role and as 

such relocation is recommended. Populations are expected to naturally recruit within the project area 

once construction is completed.  

 There are no sea grasses, mangroves or protected marine species or marine protected areas 

within or adjacent to the area of influence and as such no actions are required.  

 Impacts are also expected to result in disturbance of resources from suspended sediments 

and/or rubble during the excavation and dredging activities.  These impacts will be limited to the duration 

of these activities and can be managed through deployment of silt/sediment curtain and marine booms 

to reduce turbidity and contain sediment and fines from dispersing too widely in the water column. 

 Mitigation measures. The measures to address the impacts identified above include: 

 Ensuring that all equipment used in intertidal area and below the high-water mark is 

in sound and well-maintained condition, and free of any leaks of any petrochemical 

fluids;   

 All efforts must be made to prevent petrochemical spills. Spill containment 

equipment is to be kept on hand; 

 Activities requiring use of mechanical equipment to be coordinated and undertaken 

during low tide periods whenever practical; 

 Floating sediment and/or silt curtains (geofabric) and marine booms are to be 

positioned around the intertidal construction zone.  Care is required when lifting and 

removing the curtains to ensure that collected sediment does not fall off and 

disperse in the water column; curtains should be carefully rolled up by divers. 

Material collected and removed will be disposed of in a GON-approved location(s).  

 Any storage, stockpile or disposal site must be a minimum 100m from the foreshore; 

 All excavated material not being used at the site (breakwater or backfill) to be 

collected and removed from the marine environment and stored or disposed of in a 

GON terrestrial approval location/s. The disposal site must be at a minimum 100 

meters from the foreshore; and  

 Collection and relocation of black sea-cucumbers (H. atra) by hand by NFMRA, PNA 

staff and/or community. This should be undertaken at low tide and would require one 

low tide period.  
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5.4.3 Terrestrial habitat and resources 

 Impacts. Construction activities—site clearance, excavation, contaminated soil removal, (if 

required), building demolition (including asbestos sheeting), removal or existing infrastructure and 

equipment, and construction of new buildings—will cause minor physical disturbance and alteration to 

the terrestrial environment and associated resources within the existing port boundary.  Two non-

endemic trees will be removed.  

 There are no nesting birds within the site.  There are no terrestrial protected species or protected 

areas within or adjacent to the project area of influence. Overall, the terrestrial habitat and resource 

impacts will be low. 

 Mitigation measures.  There are measures that will further reduce the level of impact, these 

include: 

 Excavation and construction machinery (including trucks hauling materials) to be 

kept in well-maintained condition; 

 All efforts must be made to prevent petrochemical spills. Spill containment 

equipment is to be kept on hand; 

 Silt and sediment traps and bunds are to be positioned around work areas from 

where run-off can be generated;   

 All excess material and other stored or stockpiled materials to be maintained as per 

the provisions of the MSMP; 

 Works areas and fuel storage to be on concrete pads and bunded. Wash-down 

areas to be connected by channels or drains to silt/grease trap.  Such wash down 

discharge/run-off will not be disposed of in the marine environment; 

 All excavated material not being used at the site to be collected and removed from 

the marine environment and disposed of in a GON terrestrial approval location/s. 

The disposal site must be at a minimum 100 meters from the foreshore; 

 Materials to be removed from the site are to be disposed of in a GON-approved 

location(s). Any disposal site must be a minimum of 100m from the foreshore; and 

 Tree planting and site re-vegetation to be undertaken following completion of 

construction activities.  

5.5 Construction impacts on socio-economic environment   

5.5.1 Noise and vibration  

 Impacts. Construction noise will be intermittent and will vary depending on the type of 

machinery and activity. Noise at the port site will be generated by demolition of existing buildings and 

infrastructure, site clearing, dredging and excavation works, construction of new infrastructure including 

fill placement and pile driving.  Transient noise will be generated by trucks hauling materials to and from 

the project site.  

 Noise levels generated from the construction footprint are expected to range 80 - 90 dB (A). 

The magnitude of impacts will depend upon specific types of equipment to be used, the construction 

methods employed and the scheduling of the work. The largest noise impact will be generated from the 

operations of construction machine and equipment on site and to a lesser degree resulting from traffic 

transporting materials and equipment to and from the site. This will be short-term and intermittent during 

the construction period.  
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 Implementation of good practice construction methods such as using well-maintained 

machinery and vehicles equipped with silencers will ensure impacts can be managed to acceptable 

levels.  

 Construction operations associated with the intertidal reef flat where possible will be restricted 

to periods of low tide to allow access and as such some operational activities will need to be scheduled 

outside normal working hours (7am – 6pm). The works will create noise nuisance for communities 

surrounding the port especially to the north in ‘Location’.  

 Mitigation measures.  The mitigation and management measures to address the impacts 

identified above include: 

 Machinery and vehicles will be maintained regularly, with attention to silencers and 

mufflers, to keep construction noise levels to minimum. Machinery to be equipped 

with silencers as far as practicable;  

 Protective devices (ear plugs or ear muffs) will be provided to the workers operating 

equipment/machinery or in-high noise generating activities (see below);  

 Noise barrier to be constructed around the port (can be used a security fence/wall 

post-construction); 

 Advance notification to neighboring residence and businesses (including signage) 

announcing work activities, especially when work is being undertaken outside normal 

working hours; and  

 Scheduling construction, including noisiest, activities to normal working hours (7am – 

6pm).  No work will be undertaken on Sundays. 

5.5.2 Occupational (worker) health and safety  

 Impacts. Construction activities of any type and scale include risks to the workers.  These risks 

include, among others, exposure to dust and hazardous materials that may be present in construction 

materials and demolition waste (e.g., asbestos), hazardous materials in other building components (e.g., 

PCB and mercury in electrical equipment), and physical hazards associated with erecting scaffolding 

and buildings, working at heights or in confined spaces, and the use of heavy equipment. 

 Mitigation measures.  

 The contractor will prepare a health and safety plan (HSP) as part of the CEMP.  

The HSP will establish: (i) activity/job safety procedures and protocols; (ii) plan for 

HSP training and “toolbox” sessions for workers; (iii) first aid facilities (in works area 

and in vehicles), PPE, and medical evacuations; (iv) routine safety and accident 

prevention measures; (v) emergency response and preparedness; (vi) accidental 

environmental instance (e.g. spill) procedures highlighting the sizes and types of 

impacts that may occur, and the resources (onsite and/or offsite) that will be required 

to handle and treat the spill; and (vii) accident, near-miss and emergency registry, 

monitoring and reporting; 

 The HSP will cover both occupational health and safety (OH&S) and community 

health and safety. The HSP will be appropriate to the nature and scope of activities 

and meet the requirements of good engineering practice, national laws and 

regulations and the EHSG. 

 Before construction commences the contractor/s will conduct training for all workers 

on environmental safety and environmental hygiene. The contractor will instruct 

workers in health and safety matters as required by the HSP;  
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 The contractor will designate one full-time staff as HSO to implement the HSP and to 

work closely with the EMO; 

 Conduct regular meetings to maintain awareness levels of health and safety issues 

and requirements; 

 First aid facilities and personnel are to be provided should be prescribed by national 

laws or regulations, and drawn up after consulting the competent health authority 

and representative organizations of employers and workers concerned; 

 Ensure that first aid, including access to trained medical personnel, is available on 

site and arrangements in place to ensure medical attention (including evacuation as 

necessary) of workers who have suffered an accident or sudden illness; 

 Ensure adequate spill response kits are provided, accessible and that designated 

key staff are trained in their use; 

 Workers will be trained in use of any special equipment or machinery.  Workers will 

be instructed in use of safety equipment (harness etc) for working at heights or on 

scaffolding; 

 Observe working hours and official holidays as set out in national law and 

regulations;  

 Workers shall be provided (before they start work) with appropriate PPE suitable for 

civil work such as safety boots, helmets, gloves, protective clothes, goggles, and ear 

protection at no cost to the workers. Instructions on their use around the construction 

site will be delivered as part of the safety introduction procedures and site 

agents/foremen will follow up to see that the safety equipment is used and not sold 

on; 

 The PAN site office and works yard will be equipped with first aid facilities including 

first aid kits in construction vehicles;  

 Provision of potable water supply and sanitary toilet and ablution facilities at the work 

site; 

 Child and/or trafficked labor will be strictly prohibited for any activities associated 

with the project; and 

 All measures related to workers’ safety and health protection should be free of 
charge to workers. The HSP is to be submitted by the contractor before construction 

commences and should include public safety and approved by PAN.  

5.5.3 Community health and safety  

 Impacts. The construction activities will create health and safety impacts related to noise, dust 

and vibration; these have been dealt with in Section 5.3.  Other risks and impacts include construction 

vehicle transit, and communicable diseases associated with the influx of temporary construction labor. 

 Mitigation measures.  

 The contractor’s HSP will address community impacts and management measures 

in addition to worker health and safety.  The HSP will be appropriate to the nature 

and scope of activities, meet the requirements of good engineering practice and 

national law and regulations and comply with the EHSG; 

 The HSP will include agreement on consultation requirements, establishment and 

monitoring of acceptable practices to protect community safety, links to the 
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complaints management system for duration of the works (in accordance to the 

grievance redress mechanism – GRM) and system for reporting of accidents and 

incidents. The PMU and CSC will ensure these actions are enforced; 

 Before construction commences the contractor/s will conduct training for all workers 

on environmental safety and environmental hygiene. The contractor will instruct 

workers in health and safety matters as required by good engineering practice and 

national regulations; 

 Nauru minimum wage requirements to be observed, if local staff are required for the 

assessments; There should be proper enforcement of the labor laws at the work 

place 

 Provision of potable water supply at the work site; 

 Child and/or trafficked labor will be strictly prohibited for any activities associated 

with the project; 

 Children will be prohibited from entering the worker’s accommodation, works 
area/construction zone and prohibited from playing on any equipment or machinery 

on the intertidal reef or foreshore area; 

 All advisory and warning signage will be clear, secured on fences, gates and 

signboards and be posted in Nauruan and repeated in English;  

 The contractor will implement the traffic management plan which will include traffic 

control and pedestrian safety measures; and 

 In consultation with PAN, the contractor will clearly fence off ‘no go areas’ within the 
construction zone and erect boundary fences to prevent the public from entering 

during the construction period (or specific construction activities).  

5.5.4 Construction site workforce and potential social conflict 

 Impacts. It is possible that bringing in workers from outside of Nauru could create social conflict. 

The contractors may propose labourers from overseas, but local labor will be preferred. The workforce 

is expected to be small. Given the shortage of lodging in Nauru, it is expected that the contractor will 

build its own lodging on-site. In addition to the worker’s accommodation, a works yard and 
storage/maintenance area is likely to be established for the duration of the construction period.   

 Skilled national laborers (with certification) in all trade areas are short in Nauru, therefore it is 

likely the contractor(s) will need to recruit specialists from overseas. The contractor will be encouraged 

to provide on-the-job training of local laborers in certain trade areas which would be an enhancement 

and additional benefit of the project. 

 The contractor will be required to adopt good management practices to ensure that impacts 

associated with works/activities, presence of workers, and a storage/maintenance area are minimized. 

Measures will be implemented to avoid or reduce potential conflict between: (i) local and foreign workers; 

(ii) workers and the contractor; and (iii) workers and community/public. The port is located south of a 

high-density housing area—Location—and therefore interaction between the public and workers will 

occur and will need to be managed.   

 The contractor will be required to recruit a community liaison officer (CLO) from within the local 

community. The CLO will work closely with the HSO, EMO and the specialists from the CSC to ensure 

construction workers adhere to the agreed protocols and workers and adjacent community participate 

in programs, including HIV/Aids/STI awareness and prevention, gender, and community consultation 

programs. 



Initial Environmental Examination 

 67 

 Mitigation measures.  The following measures will manage or mitigate potential conflict or 

social impacts arising from workers:  

 Implementation of the project’s consultation and communications plan; 

 Recruitment of a community liaison officer from within the local community; 

 Ensure that community and stakeholders are aware of the GRM and how to access 

the GRM; 

 PMU and CSC to facilitate agreement of social conduct protocols between 

contractor and community leaders.  The protocols will govern workers’ conduct while 
at work and in communities, behavior around women and children, restrictions on 

alcohol consumption, prohibitions (with sanctions for non-compliance) on workers 

hunting or fishing, implementation of awareness programs, implementation of the 

GRM and handling of complaints, hiring of local labor, and implementation of the 

HSP; 

 The contractor will engage/recruit an approved service provider to deliver the 

HIV/Aids/STI awareness and prevention program to workers and community; 

 Workers’ access to portable toilets and associated sanitation facilities will be 
provided at the Ports site.  

 The contractor will erect notice boards and distribute information pamphlets 

regarding the scope and schedule of construction, as well as certain construction 

activities causing disruptions or access restrictions; 

 All notice boards and signage to be written in English and Nauruan; 

 For unskilled activities and labor, every effort to hire local people (including women) 

for these positions should be a priority: 

 Accidental damage to utilities will be minimized by (i) obtaining plans from the Public 

Utilities identifying locations of pipelines, conduits and power cables and (ii) 

consultation with staff on the location of utilities prior to commencing excavation 

operations. 

5.5.5 Coastal resource users access  

 Impacts.  During dredging of the channel and berth pocket and construction of the breakwater 

and wharf, to ensure safety of workers and coastal resource users, access to the inter-tidal reef area 

within the construction footprint will not be permitted. This will be a temporary and short-term impact (for 

the period of the activities).  

 Mitigation measures. Measures to mitigate and/or manage the impact include: 

 Access to all marine sites, especially the intertidal reef flat and directly adjoining 

shallow water reef slope areas adjacent to the port and within the greater area of 

influence to be restricted to only authorized personal (PAN staff, construction staff 

and associated project staff) for the duration of the project;  

 Exclusion areas need to be developed and fully understood by all canoe fishers 

prohibiting access within the project’s terrestrial and shallow water intertidal areas 

during construction period. Alternative canoe landing exit and entry points need to be 

arranged outside of the projects area of influence;  

 Physical barriers, information signage and public awareness and information 

exchange required on all land boundaries of the project to inform the public of 
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restricted access areas. Exclusion areas for intertidal marine areas will require 

mobile signage and safety personal to ensure compliance to restricted areas;  

 Intertidal reef gleaning and fishing (pole and line) from shore needs to be prohibited 

within the projects area of influence during the construction phase (Figure 5.1);  

 Offshore reef fishing, specifically canoe bottom hand line fishing directly opposite the 

project’s area of influence should be prohibited during the construction phase;  

 Water sports e.g. snorkeling and/or scuba should be prohibited in all areas 

associated with the project’s area of influence;  

 Physical barriers and signage erected on all boundaries of the project site to ensure 

community and public awareness of the restricted-access areas; and  

 Community and public awareness (community workshops, leaflets etc.) and 

education is required to ensure understanding of the project and compliance to the 

projects scope of works.  

5.6 Operation impacts on the physical environment  

5.6.1 Pollution, waste and contamination 

 Impact. Waste derived from port activities, machinery usage, port spillage (especially 

petrochemicals) and port waste if not managed will enter the terrestrial (soil, land) and shallow-water 

marine environment resulting in contamination of the environment and adverse impacts on resources.  

 Pollution derived from visiting vessel discharging directly into the marine environment, whether 

purposely or accidentally entering the marine and coastal environment resulting in the contamination of 

the environment and negative impacting the resources.  

 Mitigation measures. 

 CSC to assist PAN in development of port waste management strategy and/or plan 

as part of port operations manual;   

 No dumping of port waste into harbor or channel; 

 All facilities associated with the port (terrestrial and shallow water marine) to be 

regularly inspected cleared, cleaned and maintained; 

 All port-site drainage systems inspected, cleared of any debris and cleaned; 

 Siltation, pollution and oil traps regularly inspected and cleaned, with all waste 

material removed, separated and deposited at a certified waste reception location;  

 All wastes to be stored and removed from the port periodically to designated waste 

reception areas or approved disposal sites;  

 All maintenance material stored in a secured regulated area with covering to prevent 

sediment discharge during period of rainfall and dust during windy conditions;  

 Development of an operations phase HSMP based on the construction HSMP to 

ensure protocols are in place to manage hazardous substances and address spills 

(e.g. petrol spillage from refueling activities) and staff are suitable trained with 

correct equipment; 

 Port is equipped with oil spill containment booms; and 
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 All maintenance work conducted as per schedule in consultation with key 

stakeholders, preferable outside peak business hours to limit inconvenience to 

business and community. 

5.7 Operation impacts on ecological environment   

5.7.1 Coastal intertidal marine habitats and resources 

 Impacts. Adverse impacts on the shallow water resources associated with the port operations 

post-construction include: (i) increased coverage of marine macro-algae due to disturbance of the reef 

system during activities and release of land-based nutrients; (ii) increased presence of cyanobacteria 

associated with sediments trapped within the port area producing anoxic chemicals (sulphur); (iii) 

potential colonization by alien and/or invasive marine species from vessels entering port) and discharge 

of bilge water; (iv) habitat alteration that prevents marine resources recolonizing the affected area; and 

(v)  physical damage to the reef and resources due to vessel collision.  

 Mitigation measures. 

 Undertake periodic inspections of the port facilities for invasive and alien species 

and instigate a proactive management and eradication program;  

 Implement PAN’s operations waste management plan to reduce pollution entering 

the marine environment;  

 Implement safety protocols to avoid or minimize risk of vessels running aground or 

colliding with reefs; and 

 Provision of suitable mooring systems, pilot guidance and information awareness to 

all vessel captains and crew entering the port berthing channel and 

processes/guidelines developed and in place to manage situations as they arise.  

5.7.2 Terrestrial habitats and resources 

 Impacts. Continued negative impacts on the terrestrial resources associated with the area of 

influence of the port expansion reducing the abundance of natural vegetation and subsequent habitat 

for nesting sea birds and sediment management during rain all events. These issues have been 

associated with the port for many years.  

 Mitigation measures. Localized ecosystem restoration, as far as possible within port site, and 

replanting of trees and other vegetation where appropriate to increase the aesthetic of the port facility 

but also provide habitat for terrestrial fauna and birds.  

5.8 Operation impacts on socio–economic environment  

5.8.1 Noise and dust emissions   

 Impacts. During operations, noise and dust will be intermittently caused by vehicle movements, 

berthing vessels, and machinery operation within and adjacent to the port. With the port upgrade and 

expansion works provided by the project providing for additional vessel calls during a year, the number 

of times noise and dust may be experienced locally over and above existing operations is up to ten call-

periods a year. The paving of port access road and internal yard areas will help reduce dust generation.  

 Based on high levels of support for the project as noted during consultations, it is unlikely these 

low-medium impacts will create concern in the adjacent community. The increased access to lifeline 

goods and services outweighs the intermittent nuisance created by noise and dust for short periods. 
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 Mitigation measures. Implementation of the port operational management plan which will 

include: (i) awareness and training for PAN staff on noise and dust management and prevention; (ii) 

PPE supplied to all staff, especially noise reducing equipment; (iii) wetting of port access roads and yard 

surfaces during period of high dust generation to reduce suspension; and (iv) ensure maintenance 

programs for all vehicles and machinery are undertaken ensure noise reducing requirements are regular 

maintained.  

5.8.2 Community perception  

 Impacts. There are some negative impacts perceived by the community relating to: (i) marine 

environment (inshore and offshore) and subsequent resource abundance and diversity; and (ii) 

terrestrial environment due to port operations. These concerns are fewer than positive perceptions and 

such concerns have been stated in respect of current port operations.  

 The community is also aware of the benefits to be afforded to the country by the project 

including: (i) increased food security, health and availability of medical suppliers, (ii) employment 

generation and increased affordability for healthy food against junk foods, (iii) container rate savings, 

(iv) potential trans-shipment opportunities in the fishing industry.        

 Mitigation measures. Continued awareness and information disclosure, as per the project’s 
communications and consultation plan, will provide a forum for community to raise any concerns 

regarding port operations and ensure that the community is provided information about port 

management activities including measures undertaken to protect the marine and terrestrial environment 

and resources.  PAN may also consider maintaining the GRM throughout the port operations phase.     

5.9 Cumulative impacts and mitigation measures  

 Physical impacts. Natural daily tidal currents, oceanic water circulation and wave systems 

associated with the reef and shoreline to the north and south of the port site have been altered due to 

the construction of previous wastewater/sewage discharge pipelines (eight in total), the existing port and 

associated mooring systems (e.g. chains, concrete slabs) anchored to the reef. These structures have 

altered the natural movement of water throughout this reef area, especially the intertidal reef flat for 

many decades. The project’s breakwater and associated intertidal infrastructural components (e.g. berth 

pocket) will further change the water circulation dynamics of this reef system; however, the net flow 

(north to south) of water circulation and wave action will remain the same.    

 Sediment deposition along the shoreline may be altered while the natural system adjusts to the 

project infrastructure. It is anticipated that, over time, sand accumulation and accretion patterns will 

occur due to the intertidal breakwater. The existing system is highly dynamic; sand and rubble is 

constantly moving driven by the prevailing waves and tides at any given time. Water exchange along 

the shoreline throughout the intertidal reef flat is a daily/tidal process and this exchange will continue 

unaltered. The modifications to the intertidal reef flat due to project infrastructure will have negligible, if 

any, impact on the current dispersal of sewage entering the reef system (reef crest) to the north and 

south of the port.  

 Ecological impacts. The coastal disturbance associated with the project includes the removal 

of intertidal reef platform and extension of port infrastructure into the reef flat (e.g. breakwater).  The 

overall footprint of the project in terms of loss of intertidal reef flat and marine resources is small and 

localized and the project will not create adverse cumulative ecological impacts.  The implementation of 

the mitigation measures defined in the EMP will ensure potential impacts are managed. The creation of 

the berth pocket and subsequent depth of water at all tides provides additional intertidal and subtidal 

protected reef habitat for sessile (e.g. hard corals) and mobile marine resources. In effect increasing the 

complexity of the existing reef system and ecosystem resulting in maintaining and/or possibly increasing 
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this reef’s marine biodiversity. Natural settlement of sessile benthic resources (e.g. hard corals) is 

expected to occur within the berth pocket once construction activities have finished, examples of this 

can be seen at the existing harbor.   

 Socio-economic impacts. At an individual, family and community level the project will not 

create landlessness, displacement, or loss of livelihood or income sources.  Minor restrictions on access 

to construction zone intertidal reef areas will be mitigated by provision of alternative canoe landing areas.  

There be no adverse impacts on cultural or heritage resources.  The project will not require acquisition 

of private or customary owned land; similar to the current arrangements, leases will be drawn up with 

customary owners.  There are no adverse cumulative social impacts arising from the project. 

 The reliable and competitive port operations upon completion of the project will support long 

term growth in Nauru and will attract additional shipping lines and frequency of vessels in Nauru 

potentially will go up. The economic assessment also identifies significant non-quantifiable benefits not 

accounted in the cost benefit analysis including: (i) increased food security, health and availability of 

medical suppliers; (ii) employment generation and increased affordability for healthy food against junk 

foods; (iii) container rate savings; and (iv) potential trans-shipment opportunities in the fishing industry. 

6 Environmental Management Plan 

6.1 Introduction 

 The EMP provides the framework for addressing the environmental impacts of a project. It 

outlines the key environmental mitigation, management and monitoring activities that will be initiated by 

the project proponent to avoid or reduce environmental impacts. The general purpose of the EMP is to:  

 encourage good management practices through planning and commitment to 

environmental safeguards; 

 provide rational and practical environmental and social guidelines that will assist in 

avoiding or minimizing adverse environmental impacts; 

 outline the institutional arrangements for the environmental management 

requirements throughout a project; 

 provide for compliance with applicable laws, regulations, standards and guidelines 

for the protection of the environment; 

 provide for adoption of best practice in impact mitigation, waste management, 

pollution control for all types of waste (liquid and solid), including asbestos during 

decommissioning of buildings, with the objective to prevention, minimization, 

recycling, treatment or disposal of wastes; 

 describe the monitoring and reporting procedures; and 

 outline the requirements for training and awareness-raising for environmental 

obligations and compliance.   

 The EMP includes actions required for: (i) pre-construction (contractor procurement 

requirements); (ii) construction; and (iii) operational phases of the project.  The EMP is presented as 

two cross-referenced tables; Table 6.1 - defining impacts and mitigation measures needed to prevent 

or reduce effects and Table 6.2 – outlining the monitoring actions to track compliance and effectiveness 

of the mitigation measures.    
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 The outline EMP (Table 6.1) has been developed to identify the measures that are to be 

implemented to minimize or manage adverse environmental impacts. The EMP includes the potential 

environmental impacts and their mitigation measures identified in Section 5, as well as roles and 

responsibilities and timescales for implementation. The EMP serves as a guide for the contractor in the 

development of their CEMP, and the workforce on their roles and responsibilities concerning 

environmental management on site and outlines.  

 Some requirements identified in the pre-construction IEE (ADB, January 2016) have been 

brought forward into this EMP for completeness and consistency. Mostly these relate to PMU 

requirements in respect of EMP updating and incorporation into bid documents, obtaining government 

approvals and clearances, and contractor requirements in respect of preparation of the CEMP, induction 

to the site and implementation of the CEMP. For other information on the pre-construction phase the 

pre-construction IEE should be referred to.  

 The construction phase includes: i) demolition and removal of the port’s existing infrastructure 

(e.g. buildings), old and unused machinery/equipment and a general all of site physical clean including 

the removal of port equipment/machinery currently resting on the ocean floor within the existing port 

(e.g. sunken barge); and, ii) works related to construction of port facilities (harbor/channel dredging, 

wharf and breakwater). The demolition of the existing port infrastructure will be completed before 

construction is undertaken. All construction activities are covered included in the outline EMP.  

6.2 Institutional arrangements and capacity building 

6.2.1 Institutional arrangements  

 Project oversight. The executing agency for the project is the PAD of the MOF and the project’s 
implementing agency is the PAN. A project steering committee, established under the PDA, will continue 

to provide overall coordination and administrative oversight during the project’s two-year 

implementation.  The CIE Environment Division will be the lead agency for ensuring environmental 

compliance with legislation and issuance of clearances and permits for the project.  

 Project management. The PMU established under the PDA will manage project activities and 

coordinate with other government ministries, departments, and the development partners. At least 10% 

of the PMU staff members will be women. The PMU will include at least six counterpart PAN staff 

supported by the consultants recruited under ongoing technical assistance and PDA, as well as the CSC 

to be recruited under the project. The PAN’s chief executive officer will be responsible for the project’s 
contract management, supervision, and day-to-day implementation, including financial management, 

monitoring, and evaluation. The PMU will follow ADB disbursement procedures and financial 

management guidelines. The PMU will be responsible for procuring the civil works contract oversight by 

ADB. The government will delegate selection of the CSC to ADB.  

 Project supervision. The CSC will include international and national environmental and social 

safeguards specialists who will provide support to the PMU for updating and implementing the required 

safeguards tools and instruments. During the pre-construction phase the CSC will assist the PMU to 

prepare the tender and bidding documentation which will include the updated EMP and other provisions 

for safeguard requirements as relevant.  The updated EMP and consultation and communications plan 

will be disclosed to all stakeholders including the successful contractor(s).  Following award of the civil 

works contract, depending on the experience of the contractor with environmental management, the 

CSC may need to provide support and assistance to the contractor during preparation of the CEMP.  

The PMU and CSC will review and clear the CEMP prior to any physical activities being undertaken by 

the contractor.  During construction, the PMU and CSC will regularly monitor compliance of the 

contractor with the approved CEMP; this will include inspections, spot-checks and audits which will be 

documented in the monitoring reports (refer Section 6.3). 
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 Project construction. The contractor will be responsible for ensuring that the project’s 
environmental management and mitigation requirements specified in the tender/bid and contract 

documents are implemented during construction. The contractor will recruit full-time staff as EMO and 

HSO to prepare, implement (and report on implementation of) the CEMP. For CEMP preparation and 

implementation, the contractor will need to undertake the following: 

 compliance with any conditions of GON project clearance and approval(s); 

 compliance with environmental legislation, treaties and conventions, SPS and 

EHSG; 

 maintain a site diary and grievance registry; 

 maintain a healthy safe work and practices for the workers, nearby commercial 

operators, and the public; 

 identify, control and where possible minimize the adverse environmental impacts 

arising from the works; 

 prevent pollution, minimize waste and improve resource use efficiency; and 

 communicate openly with the government and stakeholders regarding environmental 

performance. 

 The contract will specify the period, following contract award, within which the contractor must 

submit for review and clearance, their CEMP. The contractor will be required to prepare their CEMP 

which will describe their site-specific construction methodology for the main elements of the project 

(dredging including re-use of suitable material and disposal of non-suitable material), wharf construction, 

revetment/breakwater construction, building demolition (including asbestos removal) and new building 

construction, the impacts of these activities and the measures to avoid or mitigate the impacts.  These 

will be described in text and in drawings (site plans).  The CEMP will include sections or sub-plans as 

identified in Section 5 and Table 6.1.  The CEMP and all sub-plans will need to be consistent with ADB’s 
SPS, the laws of Nauru, and international treaties ratified by Nauru. The CEMP will at least include 

sections or sub-plans covering: 

 Erosion and sediment control; 

 Waste management; 

 Materials and spoil management (incl. dredging technique, dredge spoil 

management, material re-use); 

 Hazardous substances management; 

 Asbestos containment and removal control; 

 Traffic management; and 

 Health and safety (workers and community). 

6.2.2 Training, capacity building and costs  

 Capacity building. The CSC will provide a pre-construction briefing/workshop for PAN and 

PMU.  The CSC will provide training and capacity building to the PAN on environmental management 

and social safeguards, although the PAN does not envisage requiring specific in-house expertise in 

these areas in the immediate future. For the term of project implementation safeguards support to the 

PMU will be provided by the international and national specialist as part of the CSC team.  The CSC 

should also work closely with the EMO and HSO on the contractor’s team.  



Initial Environmental Examination 

 74 

 The project also provides the opportunity to provide some capacity building and institutional 

strengthening to MCIE and CIE Environment Division in aspects of environmental planning, 

assessment, management and monitoring.  Assistance in the form of professional advice on all aspects 

associated with environmental assessments and EMP development and implementation will assist the 

GON to further deliver its supervisory, management and monitoring responsibilities. This will be included 

in the TOR for the CSC.    

 The development and implementation of a long-term maintenance program (including the 

identification of funding source and allocation of funds) is required to ensure the port continues to 

successfully and sustainably operate. The operation management plan to be prepared with assistance 

from the CSC will contribute to this outcome.  The port operation management plan will incorporate the 

operation stage measures identified in the outline EMP (Table 6.1). 

 Environmental management costs. The costs for preparing and implementing the CEMP will 

be included in the civil works contract.  The contract should identify costs in the bill of quantities (BOQ) 

for: (i) preparation of the CEMP; (ii) recruitment of the EMO and HSO (full-time) for two years for 

managing and reporting on the implementation of the CEMP; (iii) recruitment of a full-time CLO from the 

local community; and (iv) required mitigation measures.  These costs are estimated at $20,000 and 

$360,000 (based on recruitment of international specialists) for items (i) and (ii) respectively.   

 For item (iii) the contractor will include a cost, and for item (iv), the contractor will be required to 

cost the mitigation measures identified in the outline EMP and included in their CEMP, these costs are 

also to be included in the civil works contract. 

 The EMO and HSO should also work closely with staff of the CIE Environment Division and 

support the CSC in mentoring and training as required.   

 The costs of the international and national environmental specialists in the CSC team will be 

included in the CSC services contract. The costs should be based on an international specialist providing 

intermittent inputs for 15 months and a full-time national specialist for 24 months (at prevailing local 

rates).3 

6.3 Environmental monitoring and reporting 

 Monitoring.  The project monitoring program will focus on the environment within the area of 

influence. The program considers the scope of monitoring and frequency.  The monitoring program will 

largely focus on parameters, as identified in Table 6.2, which can be monitored visually and with use of 

basic equipment.  

 The monitoring and reporting requirements are specified in the EMP. The monitoring time-frame 

will require either daily (by contractor) and weekly/monthly (by PMU and CSC) inspections during the 

construction phase especially during key activities associated with the demolition of existing 

infrastructure facilities, intertidal reef excavation work, construction of the breakwater, wharf and 

stabilization and backfilling of the coastal foreshore. 

 Reporting. The construction contractor will prepare monthly reports that will include a 

description of CEMP implementation, any non-compliances or corrective actions required, and will 

include summary of the EMO’s site diary notes and completed checklists of the daily/weekly monitoring.  

  

                                                      
3  Due to the minor social safeguard impacts (category C for involuntary resettlement/land access), the 

environment specialists will be expected to also undertake the tasks related to social safeguards, gender and 
community development.  The focus however will be on ensuring contractor compliance with the approved 
CEMP. 
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 The PMU and CSC will regularly undertake inspections and audits of the contractor’s 
compliance with the approved CEMP.  The CSC, on behalf of the PMU, will prepare quarterly progress 

reports (QPR) that will cover safeguards aspects, including a summary of contractor’s monthly reports, 
CEMP compliance monitoring undertaken by the PMU and CSC, and training and capacity building 

activities provided by the CSC to the PAN, PMU and/or contractor.  

 Based on the QPR, the PAN will prepare and submit to MOF and ADB, semi-annual safeguards 

monitoring reports. The outline contents of the semi-annual safeguards monitoring reports are included 

in the project administration manual. 

6.4 Grievance redress mechanism  

 A grievance redress mechanism (GRM) will be established to receive, evaluate and facilitate 

the resolution of concerns, complaints and grievances about the environmental and social performance 

of the project. The GRM is based on accepted practices in Nauru including previous experience on ADB 

projects and provides an accessible, time-bound and transparent mechanism for complainants to voice 

and resolve social and environmental concerns linked to the project. 

 The GRM has been developed as a step-by-step procedure to register and track grievances 

concerning and is based on the following principals to ensure successful GRM implementation:   

 Mechanisms and procedures that provide for two-way communication; 

 Culturally and gender appropriate communication and consultation mechanisms; 

 The EMP and civil works contract will include the obligations on the contractor for 

implementing the relevant elements of the GRM; 

 Communicating with stakeholders through the CLO; 

 GRM includes procedures for dissatisfied complainants to take their complaints to a 

higher level; 

 Communication and consultation will be ongoing and communication procedures will 

be refined as necessary throughout the life of the project by updating of the 

consultation and communications plan as required.  

 The GRM will be established by the PAN following recruitment of the CSC. The PAN, as 

implementing agency, will inform stakeholders how they can access the GRM. Other than disputes 

relating to land ownership rights, it is anticipated that grievances related to environmental or social 

performance will be resolved at the project level.  

 The CLO on the contractor’s team and the safeguards specialists on the CSC, will be tasked 

with the responsibly to assist the contractor, PAN or other relevant party, address stakeholders’ issues 
and complaints.   

 A complainant can lodge a project-related through the CLO or the PMU.  The complaint will be 

addressed, with a response to the complainant within seven days. If the complainant is not satisfied with 

the response, the issue is raised to the Head-PAN who must respond within 14 days. If the matter is still 

not resolved to the satisfaction of the complainant the issue is raised to the level of Board-MOF which 

will respond within 21 days. The complainant will have recourse through the legal system (courts) if still 

not satisfied. The GRM process is depicted in Figure 6.1.   
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