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EXECUTIVE SUMMARY

At the request of the Government of Nauru, the Secretariat of the Pacific Community (SPC)
through the European Union-supported Global Climate Change Alliance: Pacific Small
Island States project, together with the Secretariat of the Pacific Regional Environment
Programme (SPREP) through the United Nations Development Programme i Global
Environment Facility funded Pacific Adaptation to Climate Change project commissioned
NRW Specialists Pty Ltd (Australia) in association with NRW Macallan (Fiji) Ltd to prepare
the Nauru Water Supply and Sanitation Master Plan covering the planning horizon of 2015
to 2035.

The report details the planning considerations including the investigation of the water
supply and sewerage infrastructure needs of Nauru for the next 20 years. It is noted that
Nauru has underinvested in water and sanitation infrastructure for many decades and
significant capital investment will be necessary to meet both the current and future needs
for the island community for the provision of safe drinking water and adequate sanitation.

As noted in the report, extensive efforts have been made to keep the proposed
technologies and systems as simple as possible to avoid high skills requirements as skills
are difficult to acquire and come at a high cost to Nauru. Sophisticated equipment that
requires skilled operation has similarly been avoided in technology selections. In addition,
the remote location of Nauru and difficulties in delivery of spare parts and other essentials
means that a higher level of self- reliance is necessary than at other locations where skills
and resources are more readily available.

The proposed water supply system is a traditional water supply system with pumping to key
reservoir locations and then making maximum use of gravity to supply a ring main which
extends around the island. The water supply options have considered and accommodated
the use of conjunctive water sources to
this remains the primary bulk water production source. Improvements in rainwater
harvesting at a household level are possible and are actively encouraged.

The proposed sewerage system advocates the use of a Common Effluent Disposal (CED)
conveyance system which retains the use of septic tanks at a household level. Due to the
widespread use of inferior quality septic tanks and cesspits resulting in severe groundwater
contamination, replacement of a large proportion of septic tanks has also been included in
the proposed works. A conventional sewage treatment process without high operating
skills or advanced technology has been proposed. The sewage treatment plant is also
required to have the capacity to handle septic tank sludge and the proposed plant consists
of anaerobic digestion, balancing tank, fine screening, trickling filter and a secondary
settling tank.

Treated effluent would be used for irrigation of mining areas under rehabilitation and sludge
from the sewage treatment plant would similarly be used as an additive to be mixed with

soi l in the rehabilitati onedareadoftheaistagdt eeni ngo

As highlighted previously, decades of underinvestment in water and sewerage
infrastructure in Nauru have meant that significant investment is now required to deliver a
modern water and sewerage system to the island. Due to the lack of infrastructure on the
island, the delivery of water and sewerage infrastructure was separated into two Phases
with Phase 1 to be immediately implemented and deliver the infrastructure required to meet
2025 demands. Phase 2 would be implemented prior to 2025 (approx. 2023) and ensure
that enough capacity is provided to meet the 2035 system demands.
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The Capital costs for the proposed infrastructure is shown in the Tables below.

Summary of Proposed Water Supply Works

Phase 1 Phase 2 Total Costs
Description Cater for 2025 Cater for 2035 (AUD)
Demand Demand
Water Treatment Works 1,515,000 1,365,000 2,880,000
Water Storage 2,400,000 2,200,000 4,600,000
Pump Stations 1,780,000 850,000 2,630,000
Additional Various 130,000 330,000
System Pump Iltems 200,000
Water Reticulation 14,750,000 0 14,750,000
House Connections 1,200,000 330,000, 1,530,000
SCADA 500,000 200,000 700,000
Total 22,275,000 4,815,000 27,420,000

Summary of Proposed Sewerage Works

Phase 1 Phase 2 Total Costs

Description Cater for 2025 Cater for 2035 (AUD)
Demand Demand

Immed|at.e Repairs to STP at 75,000 75,000
Nauru Primary School
g‘;"r‘:tse""age Treatment 9,130,000 3,075,000 12,205,000
Upgrade sea outfall structure 200,000 200,000
for STP
Sewer Reticulation, Septic 18,690,000 5,990,000 24,680,000
Tanks, Pump Stations etc

Total 28,095,000 9,065,000 37,160,000

The above works will provide Nauru with a modern, reliable and sustainable water and
sewerage solution and greatly assist in addressing some of the key current issues such as
severe groundwater contamination, water shortages, supply disruptions and provide the
necessary health benefits of modern infrastructure.




INTRODUCTION

At the request of the Government of Nauru, the Secretariat of the Pacific Community (SPC)
through the European Union-supported Global Climate Change Alliance: Pacific Small
Island States project, together with the Secretariat of the Pacific Regional Environment
Programme (SPREP) through the United Nations Development Programme i Global
Environment Facility funded Pacific Adaptation to Climate Change project commissioned
NRW Specialists Pty Ltd (Australia) in association with NRW Macallan (Fiji) Ltd to prepare
the Nauru Water Supply and Sanitation Master Plan covering the planning horizon of 2015
to 2035.

This report outlines the water and sewerage infrastructure requirements required for Nauru

to meet its objectives as outlined in its National Sustainable Development Strategy (NSDS).

The key goal under Water and Sanitation under the NSDSistofi Pr ovi de a r el i abl
affordable, secure and sustainable water supply to meet socio-economic

devel opment needs. 0

Key performance indicators under the NSDS are:

S Proportion of population accessing regular and safe drinking water and improved
sanitation facilities (MDG);

S Proportion of rain and groundwater harvesting to total water production; and

S Potable water available to each person on Nauru on a daily basis.

The report details the planning considerations including the investigation of the water
supply infrastructure needs of Nauru for the next 20 years. It is noted that Nauru has
underinvested in water and sanitation infrastructure for many decades and significant
capital investment will be necessary to meet both the current needs and future needs for
the island community for the provision of safe drinking water and adequate sanitation.

The Master Plan Report complements the fiNauru Water and Sanitation Status Reportd
produced in March 2015 under this project which outlined the current status and key
challenges to be addressed during this planning phase. It is important that the Status
Report be used as background information to the Master Plan Report. For the sake of
keeping the Master Plan Report concise and focussed on the future needs, the existing
water and sanitation situation on the island has not been repeated in detail in this report as
it was dealt with in depth in the Water and Sanitation Status Report.

In addition to the technical components of the Master Plan Report, extensive consultation
was held with various agencies and officials during the course of the project. The
consultation process included various briefings and discussions on both the Status Report
as well as the presentations of the draft versions of the Master Plan Report itself. A
summary of the various consultation activities has been included in Appendix D.




OBJECTIVES

2.1

Objectives of the Study

The aim of the Master Plan was to assess the existing water and sanitation situation and
then develop a Capital Works Program up to and including the 20 year planning horizon
from 2015 to 2035 to cater for current and future needs.

The principal objectives of the study were to:

S

Select a population model in line with the 2011 Nauru Census to determine the
future population growth and that is capable of determining an existing equivalent
population based on population and industry and also of predicting future
populations for nominated development or planning horizons;

Provide an assessment of the current water usage within the water supply scheme
as well as anticipated sewage flows:

Determine an appropriate means of sati
maximising the use of conjunctive water sources including rainwater, groundwater,
desalinated water as well as the possible adoption of recycled water and sea water;

Define existing water supply boundaries and proposed areas for future connection to
the water supply scheme;

Define boundaries for the proposed future connection to the sewerage system;

Identify future needs and capacities for water treatment facilities, water storage
tanks and bulk supply pipelines and well as reticulation areas;

Identify future needs, capacities and locations for sewage treatment and disposal;

Review the performance of the existing water supply scheme and identify any areas
which are unable to meet the adopted Standards of Service to consumers;

Review the performance of the existing sanitation and identify any areas which are
unable to meet the adopted Standards of Service to consumers;

Examine the current operational procedures of the water supply scheme and make
recommendations on various methods of optimising the performance of the existing
and future water supply network;

Undertake the necessary hydraulic analysis of the future water supply to develop
preliminary pipeline and infrastructure requirements to be used in developing the
cost estimates;

Undertake infrastructure planning to determine the augmentations required to meet
the projected 20 year water supply demand and sewage flows;

Produce a 20 year Capital Works Program for both water and sewerage containing
preliminary costs estimates; and

Develop the Master Plan Report to assist in the programming and development of
water and sanitation in Nauru to meet the needs for safe potable water and
sanitation in a sustainable manner.

sfying



2.2 Commercial Objectives

It is noted that with the reduction in demand for phosphate, Nauru has been experiencing
reduced income for a number of year. This has severely impacted upon its investment in
water and sanitation and there will exist a need to acquire external financial assistance to
meet its safe water and sanitation goals.

The commercial objectives of Nauru are aimed at maximising its use of locally available
water resources and labour to minimise the capital and operating costs of the proposed
new infrastructure. The end objective is to deliver a high quality and reliable product to its
customers, whilst endeavouring to ensure that the product remains cost effective for both
the customers and for the government.

The major commercial objectives impacting on the preparation of this planning report are
summarised as follows:

S To meet the long term continuity of water supply services;
S To meet the long term continuity of wastewater services:

S To maintain and operate, at minimal overall costs, a system of assets that provide
the capability to deliver water services of the specified quantity, quality and
reliability;

S To provide services to customers at prices which represent good value for money
while covering operating costs, and,

S To maintain the safe and reliable delivery of water and sewerage services.

2.3 Standards of Service

At present, Nauru does not have a national set of Standards of Service. At present the

existing water supply system does not meet the minimum standards of service that would

reasonably be expected of most countries. In particular the lack of a piped water supply
network to supply water to customers is indica
rather than a safe and reliable water supply system that is intended to meet levels of

service requirements.

It is also noted that the levels of service to be provided at Nauru may also differ to those
provided at mainstream towns and cities in Australia due to the scarcity of water resources
together with the high costs of producing the bulk of drinking water through desalination.
As water is widely regarded as a valuable resource in Nauru and efforts are made to
conserve water and use alternative sources, it is accepted that some compromise in
service standards compared with developed countries are acceptable as long as the
primary objectives of safe potable water and reliability are addressed.

As a starting point, for suitable service standards and the planning of proposed works, the
relevant guidelines referenced for the majority of the Standards of Service, are the
Australian Department of Natural Resources and Mining (DNR&M) Water Supply and
Sewerage Planning Guidelines. It should be noted however that while these were adopted
as guidelines, there were instances where it was considered necessary to adopt specific
alterative criteria usually from other countries. The Design Criteria are covered in Section 5
of the report where the items adopted are discussed.




EXISTING WATER AND SEWERAGE SYSTEM

3.1 Water Supply System Overview

As noted in Section 1, the existing water supply (and sewerage) system was documented
in detail in the Water and Sanitation Status Report and a brief summary is provided below.

Households in Nauru receive their drinking water through rainwater harvesting, desalinated
tanker delivery, bottled water or groundwater that is boiled before drinking. A rainwater tank
outside of the dwellings receives the water which is then pumped into the domestic
plumbing using a pressure pump.

The system overview diagram is shown below:

=

Washing Water Sources |:">
1. Rainwater to Rainwater ‘
Tank ‘
2. Desalinated Water ]
e SESSS

Delivered by tanker

3. BrackishWater from
Wellspumpeddirectto
houseor coliected from
well

Figure 1. Water Sources Utilisation at Households

At present the vast majority of drinking water is supplied to residents using water tankers
that fill up with desalinated water at the
by the customers. The NUC currently has a maximum desalination treatment capacity of
1,310 kl/day with an additional 800 kl/day unit awaiting commissioning.  When
commissioned a total of 2,110 kl/day (MLD) or 2.11 MLD will be available. It should be
noted that this water treatment facility serves not only the citizens of Nauru but also the
refugees being processed at the Refugee Processing Centres (RPC).

The following schematic outlines the existing supply system.

NUC



CURRENT OPERATING WATER SYSTEM
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Figure 2. Current Water Supply System Operation

The existing supply is considered to be more to be an emergency supply system where
tanker delivery of desalinated water to households is the norm rather than a permanent
solution where water is delivered through piped network on demand. Even the current
system however experiences difficulties often related to:

shortages of diesel to power the desalination units;
electrical faults affecting supply;
disruptions related to repairs or maintenance of desalination units;

tanker breakdowns; and

w nu nu n n

lack of water storage capacity to allow for the above factors.

A water reticulation network was previously installed for the Aiwo district however this
system was abandoned many years ago. The reticulation network also consisted of
Asbestos Cement and Galvanised Iron pipework which is estimated to be now more than
fifty years old. Due to the nature of the pipework materials used, the old network is not
considered to be salvageable as the galvanised iron pipework is most likely severely
corroded and the Asbestos Cement pipework is likely to have suffered multiple fractures
due to the roadwork upgrades in the old supply areas (Asbestos Cement piping is brittle
and very prone to facture when road traffic loading). In addition, the undesirable of
Asbestos Cement pipework also led to the decision to not consider possible reinstatement
of the old network. Pipe sizes in the old network were in many cases less than the
generally accepted minimum pipe diameter of 2L00ND for reticulation mains.

Water Quality Considerations




The various water sources and water quality issues were discussed in the earlier Status
Report with the three main sources being rainwater, groundwater and desalination water.
Rainwater is considered to be the lowest cost, high quality water source that is available on
the island with water being provided straight to the customer via rainwater harvesting.

It is noted that groundwater on the island is generally brackish although potable in parts of
the island. It is however very contaminated as shown in past studies caused primarily by
the discharge from septic tanks and cesspits into the surrounding soil and groundwater.
For this reason, its domestic use should be limited to toilet flushing purposes until such time
as future sanitation infrastructure results in addressing the groundwater contamination.

In addition to the contamination of groundwater by means of discharges from domestic
household wastewater systems, there is widespread dumping of garbage and household
waste at local water sources such as the small lakes/ponds at Anabar and ljuw. These
activities could be better managed at a community level.

The location of the rubbish dump on the higher ground also poses a significant risk of
groundwater pollution to lower lying areas such as Buada Lagoon and it is recommended
that groundwater studies be carried out to ascertain the current possible leachate impacts
and determine risk mitigation measures. In addition, hydrocarbon pollution in Aiwo district
has been reported in other reports and is another area for further investigation. The
groundwater sources are therefore to be carefully utilised and monitored until they are
proven to be of acceptable quality.

Desalinated water provides a safe and reliable water supply option for drinking water
although the energy costs are higher than other options. Due to the forecast population
growth and future water demand, desalination will form an important part of meeting
Nauruébés future water supply needs.




3.2 Sewage System Overview

The Nauru sewerage system simply consists of primary treatment in the form of septic
tanks or cesspits provided to treat waste at all households.

Inspection Inspection
Opening Opening
/ I /
Qutlet
TYPICAL TWO COMPARTMENT
SEPTIC TANK
Figure 3. Typical Septic Tank
— Soil Level
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Waste =
Water S m
° o X
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i mm Sides
=
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Figure 4. Typical Cesspit

As shown in the figures above, the fully enclosed septic tank provides an improved primary
treatment to the cesspit before discharging the effluent to the seepage drains in the
adjacent ground. Septic tank effluent will still contain approximately 40% of the pollutants
and 25% of the pathogens in the raw sewage and therefore should not be discharged close
to a water source being used where human contact is likely.




The cesspits discharge raw sewage directly to the adjacent ground through the open
bottom and perforated sides of the units.

It is reported that a number of septic tanks are however also damaged and leaking which
means that they are not functioning correctly and also discharging to the adjacent soil
although it is likely that the bulk of the solids are still being retained. It is well documented
in the previous studies that the widespread use of cesspits and poorly functioning septic
tanks had led to severe contamination of groundwater. Due to the continued use of
groundwater for toilet flushing plus washing, laundry and in some cases drinking, this
clearly poses a significant health risk.

Figure 5. Sewage Ocean Outfall Structure

Until recently, when septic tanks and cesspits needed pumping out, the pumpout material
was disposed of through the many ocean outfalls that exist on the island.

The RPC does have its own sewage treatment plants which treat the sewage generated at
its facilities. The only municipal sewage treatment plant in Nauru is a small plant in
Meneng at Nauru Primary School that was installed when the facility was the original RFC.

Figure 6. Sewage treatment Plant at Nauru Primary School with Effluent Dispersal Pit




Figure 7. Cesspit at Nauru Primary School Receiving t he Sc IBewaded s

The existing sewage treatment plant located adjacent to the Nauru Primary School has not
been operating correctly for some time. The school currently discharges its sewage into a
cesspit located adjacent to the treatment plant while the treatment plant is currently
receiving all tankered wastes from the island. The treatment plant was constructed as part
of the original detention centre on the island and originally operated as a biological filter
plant.

The treatment plant tanks were then modified so that the flow from the tankered waste
enters one of the two sedimentation tanks then flows through the second sedimentation
tank into the first balance tanks, the clarifier, the chlorination tank and the second balance
tank where it overflows into the newly constructed dispersal pit and percolates into the
groundwater.

This system provides little or no effective treatment apart from acting as a series of septic
tanks where the solids are captured but the polluted water, after some chlorination, will flow
into the groundwater. The total capacity of the tanks used in this system is approximately
750,000 L or assuming the current sludge tankers are of 4,000 L capacity equal to around
200 tanker loads.

The following key issues are associated with the current situation:

a) The sewage treatment plant was designed to treat sewage for approximately 1,600
people not 10,000 people

b) The sewage treatment plant has been modified and is not functioning correctly 1 it
would not currently be able to treat sewage effectively for the 1,600 people that it was
originally designed for.

c) The effluent from the Sewage Treatment Plant is flowing into the groundwater and
polluting the groundwater in Menen area

d) The raw sewage from the Nauru Primary School is fed into a cesspit near the Sewage
Treatment plant and provides highly concentrated pollution of the groundwater

e) The Sewage Treatment Plant is small and the plastic tanks will soon entirely fill up with
sludge. Raw sewage will then need to be dumped at another location i there are no
other treatment plants on the island (other than RPC) and so the raw sewage will then
need to be dumped on land or at sea




f) Groundwater is being used extensively at Menen and a new brackish groundwater
system is being installed for community use. A new elevated tank for groundwater
storage has already been constructed. The groundwater quality in Menen is being
significantly increasingly affected by pollution near the school.

g) Health risks are significant with the current practice and include:

S Even if groundwater is only used for toilet flushing, the flushing process can release
bacterial and viral aerosols meaning that the bathrooms can become contaminated.
This risk increases as the groundwater becomes more polluted.

S The rocks receiving the effluent from the plant are uncovered at the moment i this
opens the effluent to the atmosphere and increases the health risks.

S The school is adjacent to the sewage plant and cesspit.

S The longer the current situation continues, the more severe the groundwater
contamination will become and the more the public health risks will increase. If
tankers continue to dump the sewage into the small plant it is likely (inafewwe e k s 6
time) to completely fill up with sludge and overflow.

It is apparent from the issues raised above that there is a significant sewage disposal and
treatment issue on the island.
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POPULATION AND WATER DEMAND PROJECTIONS

4.1 Population Projections Using 2011 Census

The population in Nauru is distributed amongst the fourteen districts. There are fifteen
communities with fourteen matching the names of the districts however with Aiwo District

also contains the fALocationd community. The
below:

Figure 8. Map showing Fourteen Districts in Naur u
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In year 2011, a Census was completed for Nauru and this is considered to provide the best
available information for planning purposes. In addition to population and other information
contained in the Census, the Consultants have also made provision for current and future
developments and infrastructure that is current planned.

The census used a number of different methods to calculate the future population based on
multiple criteria such as migration, mortality and fertility. The population figures mentioned
in the Census do not include refugees at the Refugee Processing Centres. In terms of
water supply, the RFC provides for the refuges and should an influx of refugees occur in
future then it has been assumed that their water and sanitation needs would also be met at
the RFC centres by the Australian government.

The figure below shows the population forecasts in the Census.

Projection variant 2011 015 2000 e zm‘:;ear MBS 3040 045 2050

5 Constant fert. 10,000 11,205 12,751 14,378 16,202 18,371 20,948 23,911 27,259
E} High fert. 10,000 11,233 12,862 14,455 16,048 17,728 19,560 21,525 23,552
E Medium fert. 10,000 11,205 12,708 14,103 15,431 16,792 18,229 19,706 21,145
g Low fert. 10,000 11,181 12,570 13,771 14,842 15,900 16,966 17,995 18,914
5 o Highfert. 10,000 10,786 11,732 12,553 13,331 14,167 15,107 16,109 17,092
g S Mediumfert. 10,000 10,759 11,592 12,243 12,798 13,372 13,992 14,607 15,136
7 Lowfert 10,000 10,736 11,467 11,954 12,299 12,626 12,949 13,214 13,349

Figure 9. Population Table from 2011 Census (Table 45: Population according to seven
projection varian ts, Nauru: 2011 -2050.

It can be seen from the above table that there were seven different population scenarios
developed for future growth.

In order to determine future population values, the Consultant considered two scenarios,
namely:

1) Median Growthit hi s i s shown as the middle row in t
T low fertilityd , and

2) High Growth 1 thisisshownas the top row in the fiigure a
constant fertilitybo

Under the Median Growth scenario, the 2035 population is estimated to be 15,900 whereas
under the AHIigh Growtho scenario the 2035 popul

In order to calculate populations and future water (and sewage) supply demands it is
necessary to understand the distribution of the population in the various districts and
communities. The Census provided the following breakdown although it should be noted

that ALocationd in the Census is referred to a
that it was simply a Co distioction is lowever hot matefiaDands t r i c t
ALocationdo, due to its significant popul ation s

The population distribution is shown in the following figures taken from the 2011 Census.
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Figure 10. Population size by District , Nauru 2011

Denigomodu
3%

Uaboe
3%

Figure 11. Population Distribution by District (Percentage) , Nauru 2011

Based on the percentage distribution by
Growt hdi gimd Gfi owt hd popul ation projection
the population estimates, the actual values for 2015, 2020, 2025, 2030 and 2035 as shown
in Table 45 of the Census (Figure 9. above) were adopted and intermediate population
figures were interpolated accordingly.

The following two tables represent the Median Growth and High Growth population
projections which were then used to model future water demands.
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TABLE SHOWING POPULATION ESTIMATES BY COMMUNITY - MEDIAN GROWTH SCENARIO
Iltem [Community |Population|Percentage|Population Projection Year by Year - Median Population Estimate from 2015 to 2035 based on 2011 Census
from of total -
Census |each distric
2011 Percentage 201 2014 2017 2019 201 202 2021 2027 2023 202 202 2024 2027 2024 202 203 2031 2037 2033 203 2035
11,459 11,737 12,014 12,29 12,810 13,05Q 13,291 13,53 13,988 14,199 14,414 14,62 15,054 15,268 15,471 lS,GSh
1)Yaren 747 8 894 917 939 961 983 1,004 1,029 1,044 1,063 1,087 1,107 1,119 1,134 1,153 1,179 1,187 1,204 1,221 1,234 1,255 1,272
2|Boe 851 9 1,006 1,031 1,056 1,081 1,104 1,131 1,153 1,179 1,196 1,214 1,239 1,259 1,274 1,297 1,317 1,334 1,354 1,374 1,393 1,417 1,431
3|Aiwo 1,220 12| 1,342 1,379 1,408 1,447 1,479 1,508 1,537 1,564 1,595 1,624 1,653 1,679 1,704 1,730 1,755 1,781 1,804 1,837 1,857 1,883 1,908
4|Buada 739 7 783 802 822 841 860 880 897 914 930 947 964 979 994 1,009 1,024 1,039 1,054 1,069 1,083 1,094 1,113
5|Denigomodu 307] 3| 335 344 352 360 369 377 384 392 399 406 413 420 426 432 439 445 452 458 464 471 477
6|Nibok 484 5 559 573 587] 601 615 629 641 653 665 677 689 699 710 721 731 742 753 763 774 784 795
7|Uaboe 318§ 3| 335 344 352 360 369 377, 384 392 399 406 413 420 426 432 439 445 452 458 464 471 477
8|Baitsi 513 5 559 573 587] 601 615 629 641 653 665 677 689 699 710 721 731 742 753 763 774 784 795
9|Ewa 446 4 447 458 469 481 492 503 512 522 532 541 551 559 568 577 585 594 602 611 619 628 636
10jAnetan 587 6 671 688 704 721 738 754 769 783 797 812 824 839 852 869 878 891 903 914 929 941 954
11{Anabar 452 5 559 573 587] 601 615 629 641 653 665 677 689 699 710 721 731 742 753 763 774 784 795
12/ljuw 17§ 2| 224 229 234 240 244 251 256 261 266 271 275 280 284 289 293 297, 301 305 310 314 31§
13|Anibare 224 2 224 229 235 249 244 251 254 261 264 271 275 280 284 289 293 297] 301 305 310 314 318
14/Meneng 1,380 14 1,565 1,604 1,643 1,687 1,721 1,76Q 1,793 1,827 1,861 1,894 1,929 1,954 1,984 2,018 2,049 2,079 2,104 2,137 2,167 2,196 2,224
15|Location 1,497 15 1,677 1,719 1,760 1,807 1,844 1,884 1,927 1,954 1,994 2,030 2,064 2,094 2,130 2,162 2,194 2,224 2,258 2,290 2,322 2,353 2,385
Total 9,945 100 11,181 11,459 11,7371 12,014 12,2934 12,579 12,810 13,05Q 13,29 13,53} 13,773 13,989 14,199 14,414 14,624 14847 15054 15269 15471 15,684 15,90(
*9,945 excluding those in institutions (actual total= 10,084)
Notes:
1) 2011 Population adds up to 9,945 when counted at communities however actual in census is 10,084 - difference = 139 people in institutions
2) The full 10,084 are however taken into account in the 2015 to 2035 projections in the 2011 Censuswith the 139 peple being "distributed" in proportion to the population in each community
3) Note for the percentage in each community, 2011 Census "rounds" off the percentages to the nearest percent. To achieve 100% (instead of 99%), "Location was increased from 14 to 15%
4) Blue shaded boxes represent the actual 5 yearly projections from the 2011 Census. The values between these are interpolazed evenly.
5) Populations in individual communities have been estimated based on their percentage in 2011 Census

Table 1. Median Growth Population Estimate
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TABLE SHOWING POPULATION ESTIMATES BY COMMUNITY - HIGH GROWTH SCENARIO

Iltem Community |Population|Percentage|Population|Population Projection Year by Year - High Population Estimate from 2015 to 2035 based on 2011 Census
from of total Census
Census 2015
2011Percentage 2014 2014 2017 2014 201! 202! 2021 2027 2023 202: 202! 2024 2027 2024 202! 203! 2031 2037 2033 203: 2039
11,514 11,823 12,133 12,44 13,07 13,4034 13,729 14,05 14,743 15,108 15,474 15,83 16,63 17,079 17,503 17,93

1|Yaren 747 8 894 921 944 971 995 1,020 1,046 1,072 1,099 1,124 1,150 1,179 1,209 1,234 1,267 1,296 1,331 1,366 1,400 1,435 1,470
2|Boe 851 9 1,009 1,036 1,064 1,092 1,120 1,149 1,177 1,206 1,235 1,265 1,294 1,327 1,360 1,393 1,425 1,458 1,497 1,536 1,579 1,614 1,653
3|Aiwo 1,22( 12 1,345 1,382 1,419 1,456 1,493 1,530 1,569 1,609 1,647 1,686 1,725 1,769 1,813 1,857 1,900 1,944 1,996 2,049 2,100 2,152 2,209
4|Buada 739 U 784 806 828 849 871 893 915 938 961 984 1,006 1,032 1,054 1,083 1,109 1,134 1,165 1,195 1,225 1,256 1,284
5|Denigomodu 307 3 336 345 355 364 373 383 392 402 412 422 431 442 453 464 475 486 499 512 525 538 551
6|Nibok 484 5 560 576 591 607 622 638 654 670 686 703 719 737 755 774 792 810 832 853 875 897 919
7|Uaboe 318 3 336 345 355 364 373 383 392 402 412 422 431 442 453 464 475 486 499 512 525 538 551
8|Baitsi 513 5 560 576 591 607 622 638 654 670 686 703 719 737 755 774 792 810 832 853 875 897 919
9|Ewa 446 4 448 461 473 485 498 510 523 536 549 562 575 590 604 619 633 648 665 683 700 717 735
10/Anetan 587 6) 672 691 709 728 747 765 785 804 824 843 863 885 906 928 950 972 998 1,024 1,050 1,076 1,102
11)Anabar 452 5 560 576 591 607 622 638 654 670 686 703 719 737 755 774 792 810 832 853 875 897 919
12ljuw 178 2) 224 230 236 243 249 255 262 268 275 281 288 295 302 309 317 324 333 341 350 359 367
13Anibare 226 2) 224 230 236 243 249 255 262 268 275 281 288 295 302 309 317 324 333 341 350 359 367
14|Meneng 1,384 14| 1,569 1,617 1,654 1,699 1,742 1,785 1,831 1,876 1,927 1,967 2,013 2,064 2,115 2,166 2,217 2,269 2,329 2,390 2,45( 2,511 2,573
15|Location 1,497 15| 1,681 1,727 1,774 1,820 1,864 1,913 1,961 2,014 2,059 2,109 2,157 2,21] 2,266 2,321 2,376 2,43Q 2,495 2,560 2,626 2,691 2,756
Total 9,944 100 11,209 11,514 11,824 12,133 12,444 12,75] 13,07 13,404 13,721 14,053 14,374 14,743 15104 15474 15837 16,204 16,639 17,07Q 17,504 17,937 18,371

*9,945 excluding those in institutions (actual total= 10,084)

Notes:

1) 2011 Population adds up to 9,945 when counted at communities however actual in census is 10,084 - difference = 139 people in institutions

2) The full 10,084 are however taken into account in the 2015 to 2035 projections in the 2011 Censuswith the 139 peple being "distributed" in proportion to the population in each community

3) Note for the percentage in each community, 2011 Census "rounds" off the percentages to the nearest percent. To achieve 100% (instead of 99%), "Location was increased from 14 to 15%
4) Blue shaded boxes represent the actual 5 yearly projections from the 2011 Census. The values between these are interpolazed evenly.

5) Populations in individual communities have been estimated based on their percentage in 2011 Census

Table 2. High Growth Population Estimate
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4.2 Water Demand Estimates

421 Existing Water Consumption Analysis

The remain little available information on the existing water demand usage and patterns as
currently customers are unmetered as they are not on a piped water supply system. There
is however measurement on the bulk supply with measurement to the RPC tanker point
where the RFC draws water to supply the RFC centres. In addition, the bulk supply to
water tank B13 is measured where the rest of the population acquires its water. There are
also flowmeters on the tanker points where flow measurements can be taken

The following is a summary of the water consumption acquired from the Nauru Utilities
Corporation (NUC):

Table 3. Water Consumption of Large Users T May 2015

. Consumption L
Demand Type Location reported District ET/ha

Institutional RON Hospital Ii%r%(;/(\)/\?eoek Denigomodu
Institutional NGH Hospital (Dialysis) ﬁt? é(;(/)vc\)/eek- Denigomodu
Institutional Schools/SOE I?tcr) é(;(/)vc\)/eek- Yaren
Commercial RONPhos Offices ﬁt? ég/(\)/\?eek Aiwo
Industrial RONPhos and Marne 10,000 AiWo
Workshops litres/week
Tourist/Commercial Odn Aiwo Hotel ﬁt? é()s(/)v(\)/eek Aiwo
Commercial/Industrial Harbour | shlp_loadlng .40'000 .
and power station litres/week Aiwo

The following two large commercial premises were also relevant:

S Menen Hotel; and

S Capelle Hotel and Supermarket.

Both of these premises are large users but each have their own desalination plants are
self-sufficient from a water supply perspective. It was reported by NUC that the Menen
Hotel uses approximately 20,000 litres per day. It was noted however that the Menen Hotel
no longer provides water to the cistern at some hotel rooms so that a bucket flush is
required. This also have has the effect of limiting the water demand.

It is clear that the majority of the non-residential water demand is in the Aiwo, Yaren and
Denigomodu Districts.
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NUC also reported that approximately 800kL/day is provided to the island including the
supply to RPC centres. Of the available 800kl/day, the RPC draws approximately 500
kl/day and the balance of 300kl/day is used by the Nauru community. At a population of
approximately 10,000 people, this amounts to an average of approximately
30 litres/person/day. This is however only the water supplied from the desalination plant
with other sources such as rainwater harvesting and groundwater also contributing to
available water supply.

Under water rationing situations, a total of approximately 300kL/day is provided by NUC
with approximately 150 kL/day being used by the community. Based on a population of
approximately 10,000 people, this amounts to an average of 15 litres/person/day which is
supplemented by groundwater sources where available.

These values indicate the dire water situation on the island where generally minimum water
requirements for households exceed 100 litres/person/day.

4.2.2 Proposed Future Non-Residential Projects

It was noted that there are plans to upgrade and expand the RON Hospital. Three Options
have been presented to the government and are under consideration.

It is noted that there is provision for a new RO (Reverse Osmosis) Water Treatment Plan
as well as a new Sewage Treatment Plant both of them on the existing extended Hospital
site. Please see the figure overleaf showing the planned layout.
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Figure 12. Planned layout of upgrade and expansion for the RON Hospital
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