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Preface

Water is a necessity dife. It isvital for human livelihood, maintaining the envinment and its
ecoystems andsustaining social and economic developmem@sven the more prominent impacts

of climate change, there is an alarming need to protect andnageour water resowces in a more
integratedmannerthrough the'ridge to reefapproachto increase ad improve the railience of our
water catchmentand water shed area® extreme weather eventsThis will help to secure a more
sustainable supply of water for the people of Samoa in the forthcoming y€&awmsssectorial
synergieswith related sectors sutas the environment, energy, agriculture, health, education and
other key sectors are embraced by the sectmd must be clearly understood and carefully
managed

Over the last four years, the sector has been working hard to address some of these @salleng
focusing on areas at which it can provide value. @haluation of the sector's performance in the
last four years are summarised in the present pMfater for Life Water and Sanitation Sector Plan
20162020. The review of the sector's progress astherprevious sector plan (Water for Life Sector
Plan 20122016) has indicated number of key challenges at which the sector needs to address in
this plan forthe next four years which include; climate changgacts on water resourcethe need

to expandthe water resource national hydrometric networkiAs capacity gaps and the need for
greater awareness orhygiene and sanitationissues Further challenges includethe inadequate
sector budget allocations, NRW and the need to improve the quality andtemaince of septic
tanks. To address these challenges, the seutir continue to strengthen its work in Integrated
Water Resources Management by strengthening its resilience and preparedness to the impacts of
climate change and disasters as well as expdprfurther financing avenues for further
improvements to water supply and sanitation development and related governance issues.

The Water for Life: Water and Sanitation Sector P1ah62020 has been prepared to guide the
developments of the sector ovehé next four years. The overarching development goal for the
sector is Reliable clean, affordable water and improved sanitation within the framework of
Integrated Water Resources Management for a resilient Samoa, sustaining health and alleviating
poverty" which further reaffirms and underpins the achievement of the national renewed vision of
"Improved Quality for All". Moreover, t will drive the achievement oSamoa's post 2015 global
Sustainable Development GoalBhsure the availability and sustainabimanagement of water and
sanitation for all.

To ensure the successful delivery of its programme, the sector will work closely with its key
development partners, business and civil society to address identified water challenges. The Sector
also gratefullyacknowledges thecontribution of its development partners for their continuous
technical and financial support through the budget support system and other projects.

Water is life and is fundamental to human and economic developments. Hence, investiatgimisw
investingA Yy rhpyoved guality of life for allindeedand making a big difference in the liv®ods

of people, families, communities and nations.
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Executive Summary

Baclground and Context

This, the third edition of th&Vater for LifeSector Plarfcovering the period 20:8020) reflects the
progress and achievements of tisamoawater sector since the start of the reform agenda in 2005,
and charts the ambitions of th&dor over the nextfour-yearplanning period up to 2020The first
Water for LifeSectorPlan coveredhe period 2008 to 2012 and prepared the Sector tfansition

from the EUfunded Water Sector Support Prograin2z | -#&ARBO (IR NLINRI OKQ Y2RI f |
budget support. Ta secondWater for LifeSector Plancoveing the 2012¢ 2016 planning period

was more comprehensivim scope than its predecessor and reflected the growing importance of
hygiene in achieving health and sanitation outcomes, and the itapoe of an integrated water
resources management approach to water resourcekis third edition of théVater for LifeSector

Plan will build on the achievements of previous versions of the Sector Plan and will incorporate a
greater awareness of the inagt of climate change on the Sector.

SectorPerformance Assessment

The Samoan water sector has performed well in the attainment of MDG targets for access to
improved water and sanitation services. The results of a national survey have indicated that:

1. For Samoathe percentage of the population using an improved sanitation facility is
97%

2.  Thepercentage of the population that uses an improved water source is 978%
91.3% of the population having access to a piped water.

The Sector now needs to mfus its efforts to improve standards of hygiene awareness and practice
in order to reduce the current high incidence rates of diarrhoea and other water related diseases.
Furthermore, while access to water has improved, the focus now needs to be on ingrovi
efficiencies of service, reducing water wastage and pumping costs, improving cost recovery and
ensuring future levels of capital and recunteexpenditures are maintained.

The kgislativeand regulatoryframeworkfor the water sector is, at this stage the reform process,
largely in place The Sectoshould now prioritisemonitoring and @forcement of the regulations
alreadyin place.

Sector skills and capacity will remain an ongoing challenge for the Sector due to the shortage of skills
nationally, epecially in the technical fields, and the competition with other sectdree availability

of adequate Sector finance is crucial to its ability to achieve its goal and outcdimedong term
budget support provided by the EU, and the more recent prefeted funding from JICA, have
contributed significantly to the Sector progress and achievements to dete. continued support of

the EU and JICA over the life of this Sector Ri@hmaintain the strong donor partnerships
developed and will enable th&ector to deliver on its outcomes.

Given the performance of the Sector to date, the Sector is able to face the future witeater
sense oftonfidence anaptimism
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SectorGoal and Outcomes

The Water for Life Sector Plan 282020 has been prepared tguide the developments of the

sector over the next four year$. KS 2 S NI NOKAYy 3 RS@St 2ReldBeydleana 2 I £ T
affordable water and improved sanitation within the framework of Integrated Water Resources
Management fora resilient Samoa sustaininghealth andalleviating poverty and underpins the
achievement of theenewedy | (i A 2 y Improvedayjliafity ofilife for All"

In order to realise the Sector Godhe followingoutcomes are proposed fahe next four years of
implementation:

1. Strengthenedsectorgovernanceand orientationto guide and sustain sector developments;

2. Enhancedvater resources resiliencéom Ridge to Reef

3. Increased access and improved provision of reliable, clean and affordatge supply;

4. Improved surveillanceof drinking water qualityand water borne diseases

5. Increasedhccesgo improvedbasic sanitation and hygiene practisgsnprovedwastewater
managementsystems and accessibility to all available sanitation information

6. Strengthenedlood mitigation measurego reduce incidence and magnitude of flooding in
the CBD

To achieve its aim ofStrengthened{ SOG 2 NJ D2 @S NJ I y Othe GoyeRandeddh Sy G | G A
sector has identifiedsix measuresaimed at: improving thenonitoring and reportingby having in

place a nore robust monitoring system to measure sector performanioproving thefinancial

skills of implementing agencieand the financial budgeting mechanisms in ptasgengthening

sector communicationand further building sectorcoordination skills and impgoving the disaster

risk managementapacityand skills and preparedness of the implementing agencies

Theobjective of theWater Resource (WR)sub sectoremains to improve watershed management
and reliability of WR data through integrated water reste8 managemefit This is given the
enormity and significance of this program which also includes the effective implementation and
enforcement of the WR policy and legal framework, the strengthening of partnerships with
stakeholders, anthe buildingof conmunity skills and confidence to enhance their important role as
stewards of the catchment environment, in the face of increasing impacts from unsustainable
development, climate change and natural disastéitsese measures will ensure the achievement of
theRS & A NB R 2edhar@edYvater &3ourdes resilience from Ridge to Reef

The Water Supplysub sectorhas identified eightspecific strategiedo achieve the outcome of
GAYONBFaSR 00Sadaa YR AYLNRGSR LINE OApohs2®he 2 F NB
Samoa Water Authority (SWA3 the prime agency for delivery of piped water supply services, will
implement strategies which will address the need to: (1) increase water supply coverage to new

areas; (2) improve water quality through new and abhlitated chlorination facilities; (3) enhance

financial sustainability; (4) improve community awareness and engagement; improve levels of
service (5) and operational performance (6); reduce rates of non revenue water within the piped
system (7); increse levels of customer satisfaction (8); build staff capacity and skills (9) and,
improving information management and access to data (10).

The Strategies and actions for the independent water schemes revolve around continuation of the
program to upgradeoriority rural water schemesimproving water quality through measures such
as implementation of Drinking Water Safety Plans (DWSPs), and trialling household level water
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treatment technologies with a view to promoting their uptake by rural householdslidependent

Water Schemes Association (IWSA) aims to improve levels of community engagement and
management of schemes by local communities, as well as enhancing their financial sustaihability.
addition, the Samoa Red Cross Society plays an importanirrathieving this outcome through the
provision of technical advice and implementation of rain water harvesting projects either through
Red Cross funding or in conjunction with other stakeholders as a development patitteras EU
through the sectorThe newly formed organisation, Plumbers Association of $ahave also been
active in their role oproviding guidance and establishing standards for national plumbers to ensure
consistency in quality and servidasplumbing.

To achieve its outcomef dsurveillance of drinking water quality and wateborne disease

A Y LINE @eDiRrking Water Qualitysub sectowill implementmeasurego: improvesurveillance

and reporting of drinking water quality and watborne diseasesstrengthenthe enforcement of

the legal provisions for drinking water quality and Drinking Water Safety ;Rtaild capacity and
improve coordination and information sharing between key stakeholders through enhanced
partnership arrangemeniduild stakeholder confidence, aninprove the water testing laboratory
facilities.

TheSanitationsub sector will implement a comprehensive program of measum order to achieve

its outcomeof d A Yy ONB I aSR | 00Saa (2 AYLINRBOGSR o6Farld atkyai
wastewater management syemse drhese measures willstrengthen nationwide awareness

programs on sanitation and wastewater management issiesease compliance to sanitation and
wastewater standards and regulatignsprove the capacity of Implementing Agencies; continue to

build public awareness of sanitation and wastewater issues, develop partnerships and strengthen

public advocacy. laddition,the sub sector aims to improve wastewater management and disposal

by trialling improved septic tank desigiisat achieve improved dlffient quality, thereby reducing

pollutant loads in critical catchments.

The intended outcome for thd-lood Mitigation sub sectoris éstrengthened flood mitigation

YSI adaNBa (2 NBRdzZOS AYyOARSYOS Iln/oRlerYolaghiéve fistitie S 2 F ¥
sub sector will implement a range of measures to mitigate the impacts of flooding in the CBD,
strengthen the enabling environment, build the capacity of the key implementing agencies, improve
enforcement and strengthening of awareness programs tooarege stakeholder participation in

order to address negative behaviours toward care of public drains and river channels.

Implementation Arrangements

Since 2005, Samoa hasdertaken a wideanging reform of the watesector and establigdd a
comprehensi$ Ay adAddziaAzylf FNIYSg2N] F2NJ GKS YIyl 3sSy
water resources.The institutional framework has been developed and refined over many years and

Ad y2g O2yaARSNBR G2 0SS f | NMH&SG delivethe sdeibriocdmes Yy R WT )
required. The implementation arrangements allow for effective roles by different levels of
government, the private sector and ngovernment organisations. The Sector actively encourages

public participation and reaches out to commties, especidly the more vulnerableFor example, in
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partnership with theSamoa Red CroS&ociety,the Sector has been able to prioritise the needs of
vulnerable households through initiatives such as the MDG Project. This enabled the Sector to
increaseaccess and coverage of improved water and sanitation services, so that amaehieved

its MDG targets.

The institutional framework in place is able to effectively coordinate and facilitate integration of
planning, programming, implementation, monitog and evaluation across the Sectoifhis is
achieved through a hierarchy of committees:

9 TheMinisterial Coordination Committee(MCC)yet to be establisheddomprises Ministers
from the Ministry of Natural Resources and Environm@iNRE, Ministry of Heah (MoH),
Ministry of Finance NloP), Ministry of Women, Community and Social Development
(MWCSD, Ministry of Works, Transport and InfrastructuWT] and respective Chief
Executive Of@iers (CEOs). This committee will Biee interface between Cabinet
Development Committee, Cabinet and the Sector. Their main task is to review policy issues
affecting the Sector and advocate Sector issues at the political arena.

1 TheJoint Waterand SanitationSector Steering Committe@IWSSC)operates at the CEO
level,and comprisesCEOs from keymplementing AgencieflAs) Private Sector and NGOs
with representatives from key development partneaad reports to the MCC on national
issues.

1 Reporting to the JWSSC is fhechnical Steering Committee (TS@)ose role is twipld; (i)
to monitor technical and financial progress of ssdctor programs and (ii) to lead the
development and / or review ofector policies/strategies. The TSC is made up of IA
coordinators or chairsf each of the suisector committeesThe TSC idaired by the Water
Sector Coordination Unit (WSCU).

1 Sub sector committees have been established for the following sub sectors which comprise
the key technical areas of the Sector, each of which operates its own program of work, and
sets its own goals, tgets and outcomes

Water Supply
Water Resources
Drinking Water Quality

Sanitation

O O o o o

Flood Mitigation

In addition, the Governance Sub Sector provides a support and coordination role to the above sub
sectors. The Governance sub sector also provides theédibisaster Management (and the Disaster
Management Office, within the MNRE), which under this Sector Plan, will have a greater focus and
enhanced capacity.

Resource Requiremest

Since 2009, the Sector has been operating a Sector Wide Approach ($@mgyork with EU
budget supportand this modality will continue throughout the duration of this Sector PTEms
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givesthe Sector a high degree of flexibility in allocating both local and donor financial resources
according to the national priorities and delopmentgoal and outcomes

Summary of key program expendituiee achievethe following Sectoroutcomesis as follows:

i Strengthened sector governancéo guide and sustain Sector developmenitsll cost
approximatelySAT4million.

1 Improved watershed manageent and reliability of water resources data through IWRM
will cost the Sector approximate§AT 1aillion

1 Increased access and improved provision of reliable, clean and affordabde supplywill
cost approximate\SAT6 7 million.

1 Improved surveillanceof drinking water quality and water borne diseasesvill cost
approximatelySAT 1.million.

1 Increased acceds improvedbasic sanitation and hygiene practisesnprovedwastewater
managementsystemswill cost approximatelsAT 12nillion.

1 Strengthenedlood mitigation measuredo reduce incidence and magnitude of flooding in
the CBDwill cost approximatesAT 20nillion.

Way Forward

As the water sector in Samoa reaches its third generation of its Sector Plan, the Sector can look back
with some satisfactin but with many remaining challenges. Samoa is one of the leading Pacific
nations in terms of providing access for its citizens to water and sanitation services. A very high
percentage of Samoans have accessatweliable piped water supplyVater qualiy continues to
improve. The Sector largely has its legal and institutional framework in place together with effective
coordination mechanisms.

The availability of adequate Sector finanicas beencrucial to its ability to achieve its goal and
outcomes. Th long term budget support provided by the EU, and the more recent prbgstd
funding from JICA, have contributed significantly to the Sector progress and achievements to date.

In the future the Sector will have to reduce its dependency on donor assistand strive to become

more efficient and cost effective. Ratesmuin-revenuewater (NRW) are still high and this remains a

key challenge for SWA. Reduction in NRW is the key to reducing operation costs, and delaying or
deferring the need for future wrks expansion. Likewise, the independent water schemes will need

to improve financial management and revenue streams so that the schemes can be operated
sustainably and expanded to reach new customers.

Skills shortage will continue to be a challenge tfee Sector and will require it to find innovative
ways to retain and reward staff, and develop skills relevant to its needs. In order to make best use of
all the available skills, the Sector will need to strengthen its relations with private sectomavith
government agencies, and with its beneficiary communities. This will require effective coordination
mechanisms and a coherent monitoring, evaluation and reporting framework to ensure
transparency and accountability in the Sector and to minimise daiptin of efforts and wastage of
resources.
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Chapter 1: Introduction

1.1 Sector Background

The European Union (EU) has been a major supporter ofvétter sector in Samoa for over 10 years,

initially through the Elunded Water Sector Support Programm&gSSP) from 20052010, which

LINB LI NBER GKS {SOG2N) F2NJ NIgRARS ARWMLNRERF GK QD 2Y2FRNI Y
0dzZRISG &adzLIR2 NI ® ! aAIYAFAOLIYyH FOKAS@GSYSyd 2F (GKS
[ ATS¢ { SO0 2N tthe peylod 20R8 ZDK2. Dris @&sNdfiowed by the second Water for

Life Sector Plan covering the 2042016 planning periodThe development of th&ector Plans has

fully engagedhe key sector agencies and stakeholders in an active planning processathantailed

a review of the progress achieved and the performance measures and targets adopted, and the
detailed costings of all strategies, programs and activi@ger the twofour-year planning periods

(covered by the Sector Plats date) significan progress has been achieved in thhevelopment and

realization ofthe keysectorobjectives The strategiesral planning targets set in thg&ctor Plans, and

the progress achieved, are reviewed during the Sector Annual Performance Workshop with the result
published. Th&Vater for Life (WfLpector Plan is thus living document sswell as anonitoring tool

which is constantly evolving and adjusting to sector needs and priorities.

The second WfL Sector Plan (2@12016) was more comprehensive in scoparthts predecessor and
reflected the growing importance of hygiene in achieving health and sanitation outcomes, and the
importance of an integrated water resources management approach to water resources. This, the
third revisionof the WfL Sector Plan, Wiuild on the successes of previous versions of3wor Plan

and will incorporate a greater awareness of the impact of climate change on the sector.

TheWater andSanitation (WSS) &:tor (hereafter referred to as the Sectag one of the fourteen key
sectorsin Samoaunder the Government planning initiativét is alsoone of the priority sectors as it
directly impacts on the quality of life of the people and overall productivity of the population. Water
resourcesmanagement, supply and sanitationeaamong the key issues emphasized under the
Strategy for the Development of Samoal2@2016! (SDS), which is the key government framework for
ensuring an enabling environment for rapid economic development and social transformation.

Despite Samoa being Wendowed with significant freshwater resources, the challenges of wasteful
water use uncontrolled catchments, residential and agricultural developmemnvironmental
degradation, pollution and weather extremeiscluding droughts and floodindpave in ecent years
combined to accelerate the depletion and degradation of the available water resourtbese
challenges have been compoundey climate change impacts

The scope ofector strategies and actiorntainedin the Sector Plarcomprises the cor@vation,
development, use and monitoring and evaluation of all fresh water resources and the receiving coastal
waters in Samoa both in terms of water quality and water quantity. Coverage of santatituding

1 Ministry of Finance Economic Policy and Planning Division, July 2012.

2 Sanitation as it applies to this sectaciudes orsite as well as offite sanitation systems including the collection and treatment of septage
and piped wastewater/sewerage collection, treatment and disposal systems. Solid waste management including hazardous waste
management is covered byeatEnvironment Sector.
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emphasis on good hygiene practice, wast&vaand drainage issues has been mainstreamed into the
Sector domain since 2008.

This document presents lagicaland pragmatic framework for action in the context of national and
Sector planningand is the result ofan extensiveSector assessment invohg public, private and
community consultations and is therefore shaped to respond to crosscutting issues like public health,
poverty, gender and culture and climate variability and those unique t&Gtoor.

1.2 Purpose of this Plan

TheGovernment of &noa GaS has prioritised investment in water in order to pursue improvements
in public health, promote economic growth and ensure the effective management and supply of water
resources. Critical developments over the last decade culminated in the adogtia Sector Wide
Approach (SWAp) in early 2006 by tBector. The SWaframeworkfor achieving sector development
goals and outcomes is now well embedded in the Sector architecturehasdproved to bean
effective mechanism for resource mobilisation caimplementation of theSector Pan. TheSW#4
framework also promotes thearticipationof all stakeholders in the planning and implementation of
Sector activities. This openness and the benefits from such an approachrésulted in increased
confiden@ from major development partners including the EU which has agreed to finan&e¢her
program through the regular government budg&e¢tor budget support programme) rather than as
project specific funding.

The main objective of thithird revision ofthe Sector Plan is to focus on the implementation of key
reforms policiesand outcomesover the 2A6-2020 timeframe.
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Chapter 2: Country Context

2.1 CountryBackground

Samoa is a small island country in the southwest Pacific, comprising of twoistzaids (accounting
for more than 99% of the total land area) and seven smaller islands. Its total land area is 22&4@ km
its Exclusive Economic Zone is 120,008 km

Over the 100 years between the 1911 and 2011 censuses, the population of Sanioeréased from
38,000 to 188,000 a fivefold increase Figure 1). Over this 10§ear period, population growth
averaged 1.6 percent per yedfrom 1911there was a period ofow growth followed by a period of
rapid growth followedin turn by a period of slow growth{ I Y2 I Q& Lasldoizimiented 2 y
growing again after 1986 and this trend has continued up until the most recent census in 2011.

(Y2 Qa LRLMAZ I GAZ2Y | & vé@tiFanavé&ye growin ratef@ e/ @rami2006a My T 3 )
11, of 0.8 percent. Theate of natural increasén the population iddeterminedby rising fertility and
decliningmortality offset by increased rates of emigration

Figurel: Population change 1932011 (Census cousit
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Source: Draft Population Action Plan, MoF.

2.1.1 Topography & Geology . 3

{FrY2FQa (2L IANFLKE AwgthKauBies PealbeiidMt. Sisitayl Balvali iglandza
reaching 1,848 nn height. The land mass of each island rises gently ftbensea (wih the exception

of eastern Upoluvhich rises very steeplyln most areas there is a flat to gently undulating coastal
plain (12 degrees) which passes into gently rolling slope® @egrees). These in turn, merge into
steeper foothills (§15 degrees) which continue, sometimes steeplyqd® degrees), until the upland
plateau level is reached at about 600 m ipdll and eastern Savaii, and at 1 200 m in central Savaii.

3t 82LX S5 LI OS FyR &adzidl Ayl oA fcRIRE Pepdrtmentof EacnomicdP duingl Mirisgyyof Findhéer 2y LIt Y+
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The slopes are often dissected by almesttical sided valleys. In generahe upland plateaux are
rolling and surmounted by extinct volcanic cohes

The geology is composed mainly of basic volcanic rocks with much younger rocks found in Savaii and

this could be attributed to the last eruptions in 1760, 1902 and 19The oler volcanics are

extensively weathered to form clayey soils, resulting in rapid surface wateoffuwhilst the younger
volcanicshave poorly developed or no soils and allow rapid infiltratidhe distribution of water

resources is therefore very muclsdi SNY Ay SR o0& (KS O02dzyiNERQa 3IS2f 238

2.1.2 Climate

The climate is generally marked by a distinct wet season (November to April) and dry season (May to
October). The annual rainfall is about 3,000 mm (varying from 2,500 mm in thewmesthparts of

the main islands to over 6,000 mm in the highlands of Savaii) with about 75 per cent of the
precipitation occurring during Novembd&anuary.

{FY2] Q& NI AYTIff thedposHddtaidstieBgth bfyiie SouBatificSCRnvedgeénce

Zone. This band dfieavy rainfall is caused by air rising ovearm water where windsonverge,

resultingin thunderstorm activity. lextends across the South Pacific Océam the Solomon Islands

to the Cookislands and lies between Samoa dfifl during the wet seasoff | Y2 I Q& Ml8odzy (i | A y 2
have a significaneffect on rainfall distribution. Wetterareas are located in the souttast and

relatively sheltered, drier areas in tm®rth-wes®.

Temperatures in Samoa are generally consistent throughout the year, withvenfysmall seasonal
differences Average temperatures are cooldastJuly, when the cool, dry soutfast trade winds are
strongest. The warmeshonth is March.

{FrY2FQa Of AYLIl G Sfro@lyeddtcS/aar ddety theAERNSABLbtBetn ®scillation. s is a

natural climate pattern that occurs acroske tropical Pacific Ocean and affeetgather around the

world. There ardwo extreme phases of the El Ni#iBouthern Oscillation: El Nifio ahd Nifa. There is
also a neutraphase. In Samoa, El Nifioeswstend to bring wet seasons that adrier than normal,

while La Nifigvents usually bring wetter ancboler than normal conditions.

Droughts and floodingissociated with the El NiAd&outhern Oscillation havenpacted the socio
economiclivelihoods ofthe Samoan peoplen many occasions in the pastlooding associated with
tropical cyclones and stronga Nifia events has causeddespread damage in Samda the past,
particularly inApia. In early 2008 and 201fgr example, transportatiorinfrastructure and water
supplieswere severely damagedrought impacts are mostotable in the northwest regionsof the
main islands and at timemre associated with forest firel Asau, there were major forefites during
the dry seasons df98283, 199798, 20A-02 and 200203.

Tropical cyclones affect Sambatween November and Apriln the 41year period betweeri 969 and
2010, 52 tropicatyclones passed within 400 kofi Apia, an average of ongyclone per seasorl.he
number of cyclones variegreatly from yar to year, withnone in some seasons but up five in
others. Over the period9692010, cyclones occurradore frequently in El Nifio yedrs

4 Country Pasture/Forage Resource Profiles, SAMOA by Stephen Lee. FAO 2009.

5 Pacific Climate Chan@eience ProgramCurrent and future climate of Samoa, Samoa Meteorology Division, Ministry of Natural Resources
and Environment, Australian Bureau of Meteorology & Commonwealth Scientific and Industrial Research Organisation (CSt@). Nov
2011.

6 Ibid.
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2.1.3 Natural Disasters

The geographical location and physical environment of Samoa makes the country pronertdar

of natural and humasinduced hazards. Some of these hazards are seasonal, such as tropical cyclones,
floods and droughts. Others are an ever present threat, such as earthquakes, volcanic eruption,
tsunamis, epidemics, industrial hazards, exotieiptar animal diseases. Samoa is also experiencing an
increase in the frequency and severity of disasters. The potential losses due to the disasters are set to
increase as the impact of climate change continues to unfold. These have had adverse effects on
communities, the economy, infrastructure and the environment, as well as the development priorities
of the country.

In September 2009, a tsunami devastated the whole country when it hit seagtern Upolu and

claimed 147 lives. Heavy rainfall eventvéalso caused major flooding particularly in the Apia urban

area, a lowlying flood plain prone to flooding. Droughts cause major stresses on availability of water
resources for water supply purposes. In 1988/89 an El Nino drought was recorded aby sséngine

event in that major water supply rationings were carried out as well as major bush fire events in the

island of Savaii. Recently, prolonged drought conditions were experienced from May to October in
HamM YR Yzad 27F GKS take® dagdiuNBisuptingivaaedFsupplies igrhainyS NJ A y
areas. The mpact of the drought also affected neighbouring islands like Tokelau and Tuvalu who faced

major water shortage crises and required relief assistance to import water for drinking and meeting

other basic needs.

The latest tropical cyclones to have hit Samoa causing widespread devastation (population, health,
environment, economy etc) were Cyclone Ofa in 1990 and Cyclone Val in DecembgC¢$@he
Hetain January 2004nd the Cyclone Evan in @smber 2012 The damage estimate from Cyclone
Evan wagput at US$103.3million, with an additionastimated US$100r6illion suffered in production
losses to the economy. Thus the total effect of the disaster was estimated to be US$203.9million,
equivalentto about 28 percent of the total value of goods and services produced irtdhatry in

2012

The damage caused by Cyclone Evan included the loss of 5 lives with some 4,800 people temporarily
displaced and 2,088 houses destroyed or damaged. Cyclone degaoyed power plants cutting
power, disrupted communication services, caused inland flooding to populated urban areas, uprooted
trees many of which contributed to log dams adding to already swollen rivers, destroyed buildings and
roads, and extensivelyathaged crops. Water facilities and distribution systems were badly damaged
causing disruptions nationwide.

Research into the effects of Cyclone Evan on the health of the population of Samoa found evidence of
a marked increase in both communicable and fwommunicable diseases during and post Cyclone
Evan such as upper respiratory infections, influenza like iliness, diarrhoea, diabetes, injuries, and skin
diseases such as cellulitis, scabies, fungal infections also hypertension showed a marked increase afte
Cyclone Evan

Data from the MoH Kigure?2) illustrate how recorded weeklyiatrhoea casesfluctuate throughout
the yearwith the overall number of caseemaining high, above threshold levielr Samoa of 50 A
noticeable peak corresponds to the aftermath of Cyclone Evans.

7 Ref Draft National Disaster Management Plan 202619.MNRE January 2016.

8 SAMOA Podbisaster Needs Assessmefityclone Evan 2012, Government of Samoa, March 2013
9t N2 2SOl wSLE2NI 2y WLYLIOG 2F /fAYl pténbér,RO1¥ IS 2y | SIEGK Ay {lY2IQF ¢
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Figure3'° shows the trends of communicable diseases by month of patients being referred to TTM
Hospital pre and post disaster of Cyclone Evan. Trends show that in the monthCsfteme Evan
there was a great increase in the number of patients wiitirrhoeaand aastroenteritis andnfluenza
Diarrhoea reached a peak in February at 698 cases and then declined in March to 552 cases

PATTERN OF DIARRHOEA (INCLUDING POST CYCLOME EVAN) -Jan 2011 to 24th Feb 2013
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2.1.4 Land Ownership
Access to environmental resources is intricately linked to the tradititanad tenure system which

O2yGNRtaA 20SNI ymr: 2F {FY2FIQa fFyYyR NB&A2dINDSadD ¢ K¢
ownership rights to land and resources under communal ownership are sometimes complicated, and is

a subject of several publisheggearch and scholarly investigations. In sorasesthe land tenure

system is perceived as a stumbling block to development, because of difficulties of accessing land for
development and investmeht

Tablel: Land Distribution bfenure in Samoa

1989 1999 2009
Customary land 94% 90% 86%
Leased customary land 1% 1% 1%
Leased government land 2% 2% 3%
Own freehold land 3% 6% 9%
Leased freehold 0% 0% 1%
Others/not stated 0% 1% 1%

SourceSamoa Bureau of Statistics Census ofcAijure

Communal ownership of resources within villagesn encourage selinterested individualsto
maximize theirown benefitsleading toresource deplebn. An example is the customary rule where

the right of use (and déacto ownership) of village comunal land is acquired and claimed by
whoever of the village clears the forest on it. This encourages many to clear forested lands merely to
stake a claim with little or no long term commitment to its development.

The environmental consequences of thesaditional arrangements are severe and result in habitat
loss, habitat fragmentation, and loss of vegetation cover in sensitive environments including
catchments and erosicprone areas. Land clearance due to logging and agricultural developments
and a gowing trend in land subdivisions have been identified as the main culprits in watershed
degradation and declining water quality.

2.2 Public Health Improvements

Water-related diseases can be water borne, caused by water privation, or even just assautitited
water. Often these categories can overlap and can associate with major Public Health disease
outbreaks.Diarrheal diseases anyphoid fever are two main watenelated diseasesn Samoa. In
recent years, there has also been a substantial increasatenassociated diseases such as aviral
infections with outbreaks of Chikungunya in 2014, Dengue Fever and Zika virus diseases2@18015

It is essential that Public Health response and interventions be dfimakited in harnessinghe
available asstance includd under the Water for LifeSector Planas well as other healthrograms

and resources order to effectively address thauplic health needsof the Samoan population.

2.2.1 Diarrhoea

The trend indiarrheal diseases over the four yed?9122015)has shown some improvements in that
threshold levels have not often been breachedillustratedin Figure4. An obvious breach in 2012
2013 coincided with the aftermath of Cyclone Evans, ighpopulation displacement angvater
quality and infrastructure in affected areas would have been a factor. In 2014 during the months of

11 Samoa's State of the Environment (SOE) Report 2013, MNRE, Government of Samoa.
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April June there was another breacivhich was attributedn the mainto cases in the age group4
year olds. Poor hygiene practices with bottésl babies and poor weaning and nutrition substitutes
were the reasonsfor the high incidence ratén this age groupMalnutrition was a noticeable problem
associated with diarrbea during this yearOne of the many causal factors related to incidenoés
diarrhoeais the unregulated use afaditional herbal medicinesften givento this age group.
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Figured: Diarrhoea Pattern

2.2.2 Typhoid

Typhoid fever is endemic in Samdée trend ofab positiv€lyphoid cases the seven yeaperiod

2009 to 2015 isprovided in Figure5. Generally, typhoid has beem long standing problem with
multiple outbreaks recorded in the early 1990s into 2000s. In 2012 there was a major typhoid
outbreak with cases mainly from fBégata prison. The trend of typhoid cases continued to decrease
throughout the following yearsPositive Lab cases continued to be less than 10 cases each month
(refer Figure6), with a slight rise in numbers during Augi&eptenber of 2015 period.There were no
further risesin the subsequentquarter period,although the overall number of typhoidab positive
tests wagyreater inthe year2015(70 lab positive casef)an in 2014(52 lab positive cases)

Currently the burden ofyphoid disease is estimated at 270Ffopulation. This is a high endemic
prevalence burden which was estimated in 2012. Since then, improvement in patient management
protocol for typhoid treatment to include Ciprofloxacin for treatment of diagnosed casasbelieved

to have decreased the typhoid trend. However, many other factors contributing to this status continue
to require careful assessment and sustained effort. The Ministry of Health continues to worthavith
World Health OrganisationA(HO and wald renowned specialists in addressitygphoid in Samoa,
looking to addresshe spread ofthe diseaseand to ensuresafe water supply and sanitation for the
population. The Ministry of Health, the National Communicable Diseases Control Committee and its
Health Sector and partneiis continuing efforts to addresshe incidence ofyphoidin the community
including the possibility of introducing a typhoid vaccine for the control of typhoid in the country.
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2.3 Culture and Gender

The importance of involving both women and men in the management of water and sanitation has
long been recognized at the global levahd has been a key policy position and iemportant cross
cutting theme in achieving equity and efficiency in water service provision. Starting in 1977 with the
United Nations Water Conference at Mael Plata,throughout the tenure of thelnternational
Drinking Water and Sanitation Decade (198l) and continuedthroughthe Millennium Development
Goals (MDG$) Thelnternational Conference on Water and the Environment in Dublin (January 1992)
further recognked the central role of women in the provision, management and safeguarding of
water.

A study by the International Water and Sanitation Centre (IRC) of community \&atbisanitation

projects in 88 communities in 15 countriédound that projects designed and run with the full
participation of women are more sustainable and effective thansththat do not. This supports an

earlier World Bank studjt K G F2dzyR GKFd 62YSyQa LI NGAOALI A2y
and sanitation project effectivene¥s

Samoa is a patriarchal sociegnd this is most evident in rural society whar#lage governanceis
undertakenbythe d T2y 2 ¢ 2 NJ / Radzylihald stritlire thatmibritdrs and ensurs the
implementation of village rules9 I OK @Attt 3S fa2 KFLa I+ ¢2YSyQa
responsibility for health, and social and communigvelopment.Religion (Christianity) also plays an
important role in Samoan society, with religious leaders (who are usually matejnandng great

influence and respect in the village.

In Samoa as imost societies, women have primary responsibilityrfanagement of household water
supply, sanitation and healthTherefore,women have a keen interestnd critical rolein issues of
water access and availability, and water quality. In Samoa traditionally men arecmacerned with

water for irrigation orfor livestock purposes, but exert a greater decisiomaking role at the
household level. Water sector strategies in Samoa have long recognized the different and
complementary roles of both women and men and the need to engage with both to ensure the best
outcomes for the sector.

In terms of Sector governan@amoa women are well represented withithe keysector agencies, in

both technical and management positions, and hmesome time nowoccupied key decision making
roles. The current Managing Direct® of the Samoa Water Authority (SWA), the largest water
provider in the country with ataff of 254'¢, isfemale Women make up 22% of total SWA staff. About
45% of the SWA Management team are women, 55% of engineers are female with 52% of senior
technicd positions taken up by women.

The head of the Water Sector Coordination Unit (WSCU), the key agency that provides sector
leadership and coordination, has been filled by a woman since the creation of this unit.

12DSYRSNJ Sljdzr t Ad& FyYR ¢2YSyQa SYLRgSNYSyd oD2Ff o0 FyR GFNBSG mn 2
13Van WijkSijbesma, Christine, 1998. Gender in &a&esources Management, Water Supply and Sanitation: Roles and Realities Revisited.
International Research Centre for Water and Sanitation. Delft, the Netherlands.

14 UN Water- Gender, Water and Sanitation: A Policy Brief.

15Since 2014
16 As of Septembe2016
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2.4 \Water Resources

Samoa has abundantater resources compared tmanyother Pacific Islands. The average rainfall is
over 3,000mm/yealvarying from 2,500 mm in the nortvest parts of the main islands to over 6,000
mm in the highlands of Savaii) with about 75 per cent of the precipitaticnming during November
January.

Conventional water resources include surface water and groundwdteere are more than forty river

systems in Samoa originating in the uplands and draining to theTdemmajor perennial rivers on

Upolu are the FulusouVaisigano, Laulii, Falefa, Namo, Luatuanuu, Fagalii, Mulivai, Piu, Salani,
¢CFFAG2FE Y bdzdzadzl GAF X [2G§2FF3n o6{FFILGl0 FYyR CIfSI
{IF@FAA INB {AftA WAGBSNI I t I | dzf Kaipoulh Bidddidgnorendlly CI £ ST
occurs during the wet seasanonths ofNovember toApril following prolonged or intensive rainfall

events. After the wet season ephemeral rivers and streams begin to dry up and perennial river systems
experience low flows.

Sanmpa®@ watershed areas are typically characterized as small in size with steep slope gradients
resulting in rapid responses to rainfall events with significant sediment lohdaflows in dry periods

have been known to cause problems for the urban Apiaewaupply system. Surface water and
groundwater are used for watesupply by SWA, the national service provjdard by Independent

Water Schemesand thebottled water companies Surface water provides approximately 65% of the
water supply and groundwate85%.

2.5 Climate Change

Climate changedefined as a change in climate due to global warming caused by excessive fuel
burning, atmospheric pollution and deforestation, particularly over the last fifty years, now presents a
critical problem on a glmal scale, with far reaching impacts into every area of human life and
development, health included. According to theH@climate change causes a rise in temperatures
and sea levels and increases the frequency for more tropical cyclones, heavy precipitatirainfall,
extended drought spells, landslides, coral bleaching and high turbidity of drinking water.

Annual maximum and minimum temperatures have increased in Samoa since 1950 Fidr&pia,
maximum temperatures have increased at a rate oR0 per decade. These temperature increases
are consistent with the global pattern of warmirig The results of climate modelling indicata
continuation of warming in the futureRainfall data for Apiaince 195Ghow no clear trends in annual

or seasonatainfall but, rather, over this period there has been substantial variation in rainfall from
year to year. There is as yet no consensus around rainfall projections for Samoa however model
projections generally suggest a decrease in dry season rainfalirmimtrease in wet season rainfall
over the course of the 21st century. Model projections further show extreme rainfall days are likely to
occur more ofterf.

17 Pacific Climate Change Science Progr@urrent and future climate of Samoa, Samoa Meteorology Division, Ministry of Natural
Resources and Environment, Australian Bureau of Meteorology & Commonwealth Scientific and Industrial Research Or@a8I84Dihn
November 2011.

18ibid
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Satellite data indicate the sea level near Samoa has risen by about 4 mm per year since 1993. This
slightly larger than the global average of @& mm per year and may beartly due to natural
oscillations decade to decade caused by EI Nino.

Figure7:Annual rainfall for Apia. Light blue bars indicate El Nifio years biizelkbars indicate La Nifia
years and the grey bars indicate neutral years.
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Source:Pacific Climate Change Science Progra@urrent and future climate of Samoa, Samoa Meteorology Division et al,
November 2011

Evidence of the dalitating effect of climate change on Pacific Island nations is becoming more
convincing and widely accepted. Changes in rainfall, rising temperatures and sea level rise, as well as
greater climate variability in terms of more frequent and intense cydosed storm surges, as well as
prolonged drought periods are predicted to have devastating impacts on not only water quality and
guantity, but water supply and treatment infrastructure as Well

Samo@ a @dzt y SmEentekevdedtsievidedced by thellbwing sequenceCyclone Ofan 1990,

Cyclone Val in the early 1991, Cyclone Heta of 2004, Tsunami of 2009 and Cyclone Evan 2012. Cyclone
Evan in December 20l1Raused significant damage with losses amounting toSA1H235.7million
(US$103.3milliopequivalent to about 28 percent of the total value of goods and services produced in

Samoa for the year 2031

While the impact of extreme events such as Cyclone Evan is dramatic and severe, much of the damage
caused is short term and recoverable. The more gradod irreversible influence of long term climate
change on water resources are perhaps of greater concern.

19 Vulnerability and Adaptation Assessment Report for the Water Sector, MNRE & SWA. Undated.
20 Post Disaster Needs Assessment, 2013.
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are now a reality for Samoa. Observed trends include: increased maximum air temper
increased frequency in extreme daily rainfall events|eea rise of 5.2mm a year. Similarly are t
predicted increase in the frequency and intensity of cyclones.

The emergence of climate change induced extreme events such as cyclones, floods, drough
- YF22N) GKNBFG G2 { Y2 asQshed Oingte dhange aRdS dirfg
G NRFOATAGE Ayid2 GKS F2NBTNRYydG 2F {lFY2!
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According to the Samo®leteorology Division annual maximum and minimutamperatures have
increased in Samoa since 1950. There is also evidehohamges to the hydrological cycle with
warmertemperaturescausing increased evaporation and the drying out of some catchment areas. The
Meteorology Division has projected a decrease in dry season rainfall and an increase in wet season
rainfall over thecourse of the 21st centufy These changes wilffect catchment areas as well as
impact on the hydrological regime of streams, with resulting changes in the magnitude, duration and
frequency of stream flows. Such hydrological changes are usually accoatpdnyi water quality
degradation due to increased sediment and pollutant loadthawet season caused by the higher
rainfall and runoff.

Reduced dry season rainfall will result imjonged dry conditionswater shortages anthe need for
water rationing, whilst heavy rainsvill exacerbateproblems of flooding and sedimentatias storage
dams and eservoirs become filled with sediments as a result of sediment mobilization during flooding,
thus impacting on water supply and generation of electriitythe caseof the Fuluasou hydropower
reservoi). Flooding also has an adverse impactater quality with higher turbidity and sediment
loads leading to short water treatment cycles or even treatment plant overload, and surcharging of
sewerage systems andeptic tanks leading to increased dangerously high levels of faecal
contamination in water courses and the ocean foreshore.

Investigations into the impact ofea level rise on groundwatdrave been initiated but the results of

this over a sufficiently lapn timeframe are still awaiteddowever,some production boreholes have

been abandoned as a result of saltwater intrusion due to over extraction. Sea level rise and increased
rainfall will affect the construction of proper septic tanks $anitation espedally in low lying areas. As

sea levels rise, contamination of marine waters will increase, especially if sealed septic tanks are not
properly constructed.lmproved maintenancend upgradingof the drainage systemwill be required

in order to accommodatincreased runoff from rainfall and flood evenEood plain managemenntill
alsoneed totake into accounthe potential resettlement of communities further inland

Climate change also has a significant impact on health since it affects the essentiedmeots for
health ¢ namely clean air, safe drinking water, food security and shelter. Furthermore, it increases the
risk of illness and death from diseases which are already of much concern, such as diarrhoea,

21Elisaiavaai, A.etal. 2014 ¢ KS A YL} OiG& 2F Of AYI (S OKI ¥ril&eas off RateRiEsBUSERETNIBENSan 2y o G SN
Water and Sanitation Journal, Vol 1, No 1, December 2014.
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malnutrition, dengue, cardiovascular and pasitory conditions as well as mental disord@rsGroups
identified as more vulnerable to climate change events include those of low socio economic status,
children, the elderly and people with disabilities. The health effects of climate change are exkpect

be more severe for elderly people and those with-presting medical conditions.

Water managers will need to factor in the impact of climate change in their planning and strategies
increase contingency storage to cater for extended dry seadonsnprove spillways and drainage
systems and stream courses to cater for increased wet season flows and reduce flooding. With
increased evaporation managers will need to optimize water use from surface and groundwater
sources, reduce water wastage, whilethe same time developing a sound business model for water
supply based on realistic cost recovery tariff8ith an increased severity of disasters and extreme
weather events health professionals will need to increase their level of preparedness tavitbgbe
associated debilitating health impacts.

22Impact of Climate Change on Health in Samoa, Team Combat. September, 2013.
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Chapter3: Sector Performance Assessment

3.1 Sector Performanc®verview

3.1.1 Water and Sanitation Millennium Development Goals

The Samoan water sector has performed well in the attainment of MiPgets, and is one of the top
performing Pacific nations when measured against key performance indicators for the sector.

The mostrecenty publishedregional comparison undertaken by the Joint Monitoring Prog?daMP)
indicated that 98% ofSamoas hadaccess to improved sanitatiorFifure 8) with 98% of the
population also having access to an improved water soufigri(e9).

100
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80 - H Total unimproved (disaggregated
data not available)
70 -
& 60 .
@ i Sharing improved + Other
E’ 50 unimproved (disaggregated data
§ 40 not available)

30 - 1 Open defecation
20 -

10 -

L1 Other unimproved

i Sharing improved

M Improved

Country

Figure8: Access to improved sanitation PaclBtand Countries (JMP, 2014)

23International monitoring program carried out by World Health OrganizatioHQ)and UNICEF.
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Figure9: Accesso improved water, Pacific countries (JMP, 2011).

Therecently conductechationatscaleWater, Sanitation anélygiene (WASH3aselineQurvey?, found
that, for the 2 key MDG inditars:

1. for Samoathe percentage of the population using an improved sanitation facility is 97%

2. the percentage of the population that uses an improved water source is 9739
91.3% of the population having access to a piped water

The Baseline WASSUrveycan be considered more comprehensive and up to date in comparison to
the JMP data, but overahoth datasources arén general agreement.

Inglobalif SNYas {FY2lyQa | 00Saa (2 O6A0 AYLNROSR alyAall
rates highly [figurelO, Figurell).

Access to improved sanitation, 2015
World Average ‘
Oceania 35%
. | 97%
Samoa

| | | |
1 1 1 1

0 20 40 60 80 100

FigurelO: Access$o improved sanitatiorr global comparison (2015 d&ta

24 National Water and Sanitation Baseline Survey, MNRE, May 2015. This was the first comprehensive WASH survey undeetiéeal at a n
scale, by MNRE in partnership with the Samoa Bureau of Statistics (SBS).
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Access to improved water, 2015

World Average

Oceania

Figurell: Access to improved watemlobal comparison (2015 d&6g

{ I Y2 Qlégvel§df d&cdess water and sanitation are comparable to those of developedntries

howeverit still lags the developed world in terms aof ftygiene standardshis is evidenfrom rates of

g GSNDP2NYyS RA&SIaSa adOK FAPERANBNERSARGE yRI idam2)
times those of Australia. In generaPacific island countries present an incidence rate of diarrhoeal
diseases 20% greater than the world averaand over four times higher than developed countries

such as Australia and New Zeal&nd

While good progress has been achieved in providivey population with access to improved and
reliable water supply, théocus now needs to be on improving efficige®r of service, reducing water
wastage and pumping costs, improving cost recovamngl ensuring future levels of capital and
recurrent expenditures are maintained.

The Sector also needs to refocus its efforts to improve standards of hygiene awarenesa i fim
order to reduce the current high incidence rates of diarrhoea and other water related diseases.

3.1.2 SectorStatus

Sector status and performants dscussed below for each of the &y subsectors:
1. Sector Governance

Water Resources

Water Sipply

DrinkingWater Quality Sirveillance

Sanitationand Wastewater

FloodMitigation

o0~ wN

3.2 Sector Governance

3.2.1 Sectorinstitutional, Policy& Regulatory Framework

Institutional

Since 2005 the EU has supported the water sector in Samastablish ad build capacity of the

essential governance framework necessary to support the sector mandated roles and responsibilities.
Initially through the EHunded Water Sector Support Programme (WaSSP) from 2@T8.0, which

prepared the Sector for transition b6 D2 GSNY YSY-4ARSRI WASHIIQKND Y2 R f )

25JMP data used for Oceania a@tbbal, MNRE Baseline WASH Survey data used for Samoa.

26ibid

27 UNICEF Pacific WASH Strategy Zil47.

28 Overview of status for each sub sector given, covering the period-2018 i.e. end of the second Sector Plan
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budget support The policy and regulatory framework continues to be refined under the sector wide
approach, while the institutional structures are largely considered to be -estdiblished and
effectively functioning. An Etlinded evaluation of the water sector governanaadertaken in 2013
found that:

dThe water sector in Samoa has largely come of age, with most of the necessary legal and
regulatory framework in place, and Implementing Agendm®onstrating increasing
competencies in their mandated roles. Significant sector challenges still exist mainly in the
practical implementation of roles and enforcement of regulations, and in addressing the sector
skills shortagé

The sector activities e@r sector policy and orientation, water resource monitoring and management,
water supply services, drinking water quality regulation and monitoring, sanitation systems, and
drainage/flood mitigation. The implementing agenciearticipaing in the activites of thewater
sectorin Samoa are

1 Ministry of Natural Resources and the Environment (MNREMNRE provides overall
leadership and coordination services for the sector as well as having responsibility for water
resource management, waste disposal, pobidilets biogas projectsand environmental
regulation.

1 Ministry of Health (MoH)¢ is responsible for monitoring and regulating water quality and
sanitation in relation to public health.

1 Ministry of Women, Community and Social Development (MWCS®)coordnates
D2@SNYYSyGiQa adzllll2NL (G2 O2YYdzyAde YIryl3aSR
Water Schemes Association (IWSA)

1 Ministry of Works, Transport and Infrastructure (MWTY) provides coordination and policy
and regulatory support for drainage and floodntrol as well as responsibility for the building
code, which impact on the regulation of sanitation systems

1 The Samoa Water Authority (SWA)a State Owned Enterprise responsible for the delivery of
water supply services for some 80% of the populatiod enanages a pressure sewer system
in Apia.

1 Land Transport Authority (LTA)is responsible for road side drainage

9 Samoa Tourism Authority (SJAis responsible for the implementation of garden toilets and
monitoring of sanitation facilities for hotels dmesorts.

1 Independent Water Schemes Association (IWSAjovides strategic advice and management
of the Independent Scheme developmerit§/Ssserve approximatelll 7% of the population
of Samoa)

1 Samoa Red Cros3ociety(SRS ¢ isan auxiliary partner bthe government of Samoa in the
humanitarian fieldactive in the Sectgrespecially in the provision of rainwater tardesd basic
sanitationto low income communities

29 Final EvaluationWater & Sanittion Sector Policy Support Programme, EC Delegation in Samoa, October 2013.
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1 Plumbers Association (PAS) is involved in the training of plumbers, amadvocates dr
improvements in thestandard of plumbing in the Sector.

The Sector is led by the Joint Water Sector Steering Committee (JWBBEG)meets on a quarterly

basis with representation from Ministri&s agencies, civil society and don@fsgure12). The JIWSSC is

the apex body for the water sector, and is a review and decision making body; decisions made by
JWSSC can be directed up to Cabinet level for final authority and ratificBtigrio day leadership of

the water sector is v@ed in the Water Sector Coordination Unit (WSCU). The WSCU, a Unit within the
MNRE, provides secretarial and technical support to the JWSSC and-akay coordination and
support services for the Sector. The WSCU chairs a Technical Committee for the ®bath
monitors implementation progress and takes the lead in development of sector strategies and policies
at a technical level. Below this there a 6 Stdmmittees, which have responsibility for leading and
managing in their respective sigector compnent areas, as follows:

i. Water Resource Managemeqthaired by MNRE

il. Water supply services through SWAhaired by SWA

iii. Water supply services through IV\¢8haired by MWCSD
iv. Drinking Water Qualitg chaired by MoH

V. Sanitation¢ chaired byMNRE
Vi. Drainage and flood contral chaired by MWTI.
CABINET P ———— I
i
Cabinet Development i
Committee ___--_--_--i
al C d C
I
Joint Water Sector Steering ‘[
Committee | 1
!
i
Technical Steering :
CommittesiSector Governance |
] ] ]
VWater Résource Sub-sector Sanitation Sub-ssctor Flood Mitigation Sub-sactor
Water Suppiy Committes Committes Committes
Sub-sactor {led by MNRE) (e by MNRE {led by MWTI
] ]
SWUA Sub-gector Committes VS Sub-sector Commitiee Drinking Vater Guasty MDG Taskforcs
{led by SVVA) [ied by MWC D) su I"c:,c:mu Chaired by MVVC SO

Figurel2: Water and Sanitation Sector Coordination Framework

30At the CEO level.
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Institutional capacity building has been a focus of sector strategies in the past and will remain a key
focus ofthe current Water for Life Sector Plan for 204.8020.

Policy and Regulatory Framework

The sector policy and regulatory processes were largely established under the WaSSP and the
subsequent Budget Support technical assistance mechanisms. As noted 2012 Water for Life

{ SOG 2 NJthe bidggst issué is the limited capacity of regulatdr® implement and enforce
policies and regulatiodsAs aresult,|As are now prioritising regulatory compliance and have adopted

a more proactive approach to tb enforcement of regulations and to improving standards and
building codes (eg for septic tanks).

Table 2 summarises the main legislative instruments and functions of the vargmsernment
authoritiesoperating within the sector in a regulatory capacity.

Table2: Regulatory and Institutional Responsibilities

Authority Legislative basis Function

Ministry of Natural Resources and Environment

Planning and Urban Planning  and Urbar 1 Controls the impacts of structures and activitie
Management Agency Management Act 200¢  on the environment e.g. impacts of discharge
and regulatios from wastewater systems
1 Environmental protection and nuisance
1 Manage the wastewater effluent dischargt

standards
Division of Environment Lands, Survey anc 1 Landfill operation and management of sludg
and Conservation Environment Act 1989 treatment,  disposal,  operation  and
management

Waste Management Bil 1 Environmental praection
2008

Waste Management Ac

2010

Environment Managemen

and Conservation Bill 201

(draft)

Water Resources Division Water Resource 1 Protect water quality and watershed rgources
Management Act 200¢ through monitoring, and appropriate
and regulations management strategies
Water Resources T ldentifies reserve bands from water sources fc

Management Regulatior protection of water quality

2013 1 Manages water abstraction activities by a

water users including water suppliers, wate

Water Abstraction trucks, water bottlingcompanies and others.

Licensing Regulation 2012
1 To protect natural water towers and restric

National Upland  4eyelopments in areas of 600m above mez
Watershed Conservatior  geg level
Policy
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Ministry of Works, Transport and Infrastructure

Building Division Ministry of Works Act 1 Controls building quality including domesti
2002 (Part IV) (through the ~and commercial septic system design ar
Building Code) installation

1 CEO may designate road reserve for sew
National Building Code network
2017 (draft)

Ministry of Health

Health promotion and Health Ordimnce 1959, 1 Requirement for buildings to have adequat
Preventative Services provision for wastewater management
1 Promotes public health issues and solutions
1 Prevents outbreak of infectious diseases
stopping discharge of sewerage into receivir

water
Samoa Water Authority
All Divisions Samoa Water Authority 1 Provision of water supply
2003 and Samoa Wate 1 Develop, operate and maintain central Api
Authority (Sewerage anc sewer system - control and monitor
Wastewater) Regulatior  tradewastesassociated with the system

2009
Ministry of Women, Community and Social Development

Internal Affairs Division Internal Affairs Act 1995 1 To assist in educational activities delivered
the local village level

Womens Division 1 To provide services for village programmes ai
development (Aiga ma Nuu Manuis
Programme)

Land Transport Authority

Procurement & Land Transport Act 2009 ¢ Drainage rehabilitation and routine
Programming Division maintenance

3.2.2 Sector Coordination
The WSCU acts as the technical secretariat for the JateNBector Steering Committee (the national
apex body for the Water Sector), and has been instrumental in facilitating and driving sector processes
during the transition to budget support. The WSCU provides day to day leadership of the water sector
andcyy 0S O2yaARSNBR la GKS SaaSydialf watdzSQ GKIFG o
The range of activities currently undertaken (or coordinated) by the WSCU includes:

9 Sector Coordination and Leadership,

9 Sector Policy and Planning,

1 Sector Monitoring and Reporting,
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9 Sector Finacial Planning and Monitoring,
1 Facilitating Annual Water Sector Reviews
1 Updating of Water for Life Sector Plans

Over the course of this current Sector Plan the WSCU intends to increasetdsrole to include:

9 Sector Capacity Buildingp, include thefacilitation of a more harmonised approach to capacity
building across the sector

1 Communication & Publicitypy developing a Sector Communication Strategy

3.2.3 SectorPlanning, MTEF Planning and Performance Monitoring

There are now welgstablishedplanningand budgeting procedures for the sector. Starting with the
four-year sector plans, subject to periodic review and update, and preparatidhe3-year Medium
Term Expenditure FrameworltMTER, which has improved the accuracy of sechrdgeting and
forecasting Performance monitoring is reported quarterly and through the Annual Sector
Performance Review process which is open to public participation.

The challenge now for theeStor is to establish within the WSCU an effective performance monitoring
system to collate, review and interpret data from the various IAs. The release of data framth&s
past has at times, been rather slowand this has reduced the impact and effectiveness of the
performance monitoring. It should be noted that timely dais required if managers and decision
makers are to proactively manage resources effectivelyd take effective action to deal with
problems arising.

3.3 Water Resources

3.3.1 Watershed Management

Watershed protection and conservation is one of thain priorities for the Water Resources Division
(WRD). Maintaining watershed areas under good forest cover assists with regulating flood events
during the rainy season, and sustaining river flows during the dry seasons. Unmanaged developments
within watershed areas can lead to increased removal of forest cover from riparian environments,
increased evaporation, flash floods, and increased water pollution as a result of soil erosion and other
land based activities.

Much of the conservation efforts involve ghrehabilitation of degraded areas, and the extension of
protected riparian environments. A key component of watershed managementommunity
engagement and support in the protection of the forest and vegetation cover in the upland areas as
these act as atural water towers which capture, store and gradually release freshwater for domestic,
agricultural, industrial and ecological needs. As part of these watershed management efforts, a total of
365.7ha of land in the critical watershed areas has been régidband rehabilitated to date

In parallel with catchment rehabilitation efforts the WRD has focused attention on the formulation,
implementation and enforcement of Watershed Management Plans (@/M&nd the taking of
critically threatened watershed aredgpstream) as reserves.

There is irhouse capability to develop the WMPs but the number of staff available for the
implementation and enforcement of these plans remgm@constraint. To date there is a total of 15
WMPs in place, of which 12 have been lied and endorsed while the other 3 are in final drafts for
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Cabinet endorsement. Another three WMPs for Safua, Nuusuatia and Satupaitea are currently under
development, together with the Integrated Watershed Management Plan for Vaisigano which is
currently being put together under the Economy Wide Adaptation to Climate Change (EWACC) Project.

All WMPs in place covers an area extending over 118 villages over Samoa. Some of the interventions
that have taken place as part of the implementation of these WMiedude the fencing off of
watershed catchment areas, the establishment of community nurseries within the villages, as well as
the installation of trash stands in targeted areas (in collaboration with SPREP), to combat littering
within our river systems anstreams.

In addition, the WRD plans to complete and implement a further 12 WMPs during the tenure of this
Sector Plan.

WATERSHED MANAGEMENT PLAN MAP T

Approved and Endorsed
[ In final Draft

= IWMP
Proposed
Tapueclecle
palaull
Sa’\n .f
10 0 10 20 30 40 km

3.3.2 National Hydrometric Network
The regular maintenance of water resources monitoring equipment and stations of the National

Hydmometric Network is a focus under this component to ensure that information is accurately gauged
and stored until it is updated into the National Water Resources Information System (NWRIMS). This
network of monitoring stations is annually expanded to enstirat all parts of the country are
adequately monitored and currently consigis 15rain gauges, 13 water level and flow gauges and a
total of 22 monitoring boreholes that have been drilled and installed around the country. Long term
monitoring and data allection will contribute to improved understanding of water sources and
catchments and improve water resources management. Thustliege water level stations (Alaoa

East, Faleata & Seugagogo) amd NI Ay 3l dZ3Sa O[S t dzUT 9 eléndetrydA 0
system.
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3.3.3 Water Abstraction Licensing Scheme

The Water Abstraction Licensing Scheme has been in effect since 2009 but was not fully in
implementation until the endorsement of the Water Licensing Regulation on the 12 June 2013. To
date, WRDhas licensed 16 Surface water users and 26 groundwater abstraction activities under this
scheme. All licensed water users are required to submit quarterly reports on all abstraction activities
to give an indication of the amount of water abstracted front auater resources.

In addition to the issuance of abstraction licenses, there is also the drilling permits in efforts to control
drilling activities that may otherwise affect the quality of groundwater resources. WRD has issued a
total of nine (9) drillig permits to date and these have been mostly for hygemlogical research
purposes. The WRD is in the process of developing a Water Abstraction Fees and Charges scheme to
further impose control over abstraction activities by all water users. These chsingéde fixed with

due regard to the objectives of the Water Resource Management Act 2008.

3.3.4 Knowledge and Understanding of Water Resources

To date, Upolu Island consists of eighteen (18) monitoring boreholes with seven (7) in Savaii to
monitor groundwater levels. The availability of fresh groundwater is controlled mainly by the age and
degree of weathering of rock formations. Basalt aquifers occur at low elevation in the younger, less
weathered, more permeable formations such as Mulifanua, Lefagapi and Aopo formations.
Fresh groundwater emerges at the coast in the form of a large number of discrete springs which occur
above and below mean sea level.

Collection of data on water levels, abstraction rates, water quality and quantity are all deddog

WRD while the pump tests are carried out in collaboration SWA to determine safe yields. The safe
yield of an aquifer or a borehole is the amount of water that can be abstracted in a given time without
exceeding the natural recharge rate of the grdwrater regime.

Groundwater resource evaluation and assessment is based upon aquifer geometry, aquifer
characteristics (transmissivity and storability), recharge and water balance, monitoring and water
quality. This information also assists in building gioeal picture of the hydrogeology and is required

for assessing safe pump yields and the location of screens and pump inlets.

3.3.5 Regulatory Framework

The implementation of the Water Resources Management Act 2008 reragmiority for WRD The

Act enbrces the licensing of water developers and elicits essential information from licensees on rates
of water abstraction from the catchment. The Act also enables the issuing of Precautionary Motices
curtail the illegal disposal of waste into rivers amiceams. This measure has had some success in the
past but there have also been instances of resumption of illegal disposal by parties served with
Precautionary Notices. The WRD intends to step up enforcement in order to control and eradicate
instances of an-compliance For these purposes, three new bylaws are targeted to be developed per
Financial Year to increase compliance in support of the objectives of the Act. Strengthening
collaboration with other stakeholders will also be prioritised as a measurediace norcompliance.

In support of the Act, a number of Regulations are also in place to address the gaps in the legislation.
These include the Water Resource Management Regulation 2013, and the Water Licensing Regulation
2013. The WRM Regulation higjhits (among other areas) the declaration of easements and reserve
bands while the Water Licensing Regulation outlines the requirements under the Water Abstraction
Licensing Scheme.
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The Water Resources Division has also endorsed the National Upland Veédt€ehservation Policy
which is aimed at protecting our natural water towers. However, enforcement of this policy has been a
challenge and the WRD are in the process of developing this policy paper into a Regulation with more
enforcement power.

In additian, the WRD is in the process of developing a National Drought Policy/Contingency Plan and it
is anticipated that this document will be in place before the end of the upcoming FY 16/17. This
document will assist greatly with establishing an effective framdgwo improve the preparedness,
mitigation and response of the country to drought risks and impacts.

As part of the watershed conservation efforts, an Integrated Watershed Management Plan for the
Vaisigano catchment is currently being developed under Eegenomywide Adaptation to Climate
Change project. This IWMP is taking a ridge to reef approach to address up andgtdeam causes

and effects of climate vulnerability within all five watersheds in the Greater Apia area.

3.3.6 Partnerships

The WRD und¢akes regular community consultations in watershed areas, and provides technical
assistance to communities to assist with catchment rehabilitation and strengthen partnerships. This
has been an effective approach which will be continued in the future.

Aspart of its community engagement efforts, WRD has signed Memorandum of Understanding (MoU)
with a number of villages to gauge their support in water resource management activities such as the
rehabilitation of catchment areas through replanting. Theseagilk include Lepa, Aufaga,
Letogo/Vailele, and Faleaseela.

Through its bimonthly subsector Technical Committee meetings, the WRD engages with its
stakeholders on a regular basis. These stakeholders include all the key Implementing Agencies within
the Wate Resource Subsector including the Meteorology who continue to provide rainfall and
temperature data which is relevant to monitoring water resources, the Samoa Water Authority who
are the main water supply utility service in the country, and also the #fitceResearch Organization

of Samoa who are continuously engaged to carry out internationally certified water quality testing.

3.4 Water Supply

The Samoa Water Authority (SWi8a State Owned Enterprise responsible for the delivery of water
supply senges for some 80% of the populatiof further 18% of the population are provided by water
from Independent Water Schemes (IWSs) which are village owned and managed systems. The
Independent Water Schemes Association (IWSA) provides a level of oversighitpgadt to the IWSs

The remainder of the population (approximately 2%) that cannot access piped water services of SWA
or from IWSs are largely reliant on rainwatstreams and springser their water needs.

Significant support to theural and urbarnwater sector has beeprovidedover the last decadand
this has resulted ira measurable improvement in service levels gredtfnefiing communities
However,the water sector continues to face significant challenges, foremost kemability ofthe
core service providerdSWA and IWSAo operate and maintain their water supply systenand
reduce unacceptable levels of water wastagdée current status of the water supply saéctor is
discussed below in terms of its key defining characteristics.
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3.4.1 Population and Service Coverage
SWA mandated areas cover approximately 22,450 customers, which is about 85% of the total

population of Samo&A. It is estimated that SWA serves approximately 81% of the populatidnret
2015,an increase from 77% sindane 2013.Overall SWA coverage is reported in Tablbelow:

Coverage of piped network has expanded over the years as a result of increased capital investments
into the establishment of new schemes and extension of existing netwddgor capital works
successfully completed are as summarised in Table x in addition to small submain installation for newly
inhabited areas.

Table3: SWA Projects implemented to increase coverage

Financial Year Projects Implemented

FY 2012/2013 Faledupo and Neiafu

South East Upolktaleapaga
FY 2013/2014 Extension of Neiafu scheme to supy
Tufutafoe and Falelima

Vailele and Aleisa Packaged pla
installation

Falelauniu Borehole Phase 1

FY 2014/2015 Vailele Phase 1

FY 2015/2016 FalelauniuPhase 2 (March 2015August
2016)

Aleisa Phase 1

34.2 Customers Billed

The total number of customers billed has increased considerably since JungT2(d& 4) Capital

works have focused on extending services to new customers throetyiork expaisionas well as on
improving services taexisting customers through upgrades to the current distribution network.
Emphasis has also been placed on identification of illegal connections as well as metering flat rate
customers receiving treated water furthenproving billing efficiency.

31SWA Annual Report 202015
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Table4: Customers Billed

Operation Area and Type June 2012 | Junez2013 | Junez2014 | June2o01j
Urban — domestic 6024 6527 6956 7178
Urban - commercial 462 486 504 554
Total Urban 6486 7013 7460 7732
Rural - domestic 5279 5994 6563 6366
Rural — commercial 75 74 83 g8
Total Rural 5354 6068 6646 6468
Savaii — domestic 3268 3339 3519 3643
Savaii - commercial 157 154 153 165
Total Savaii 3425 3493 3672 3808
Total SWA service 15265 16574 17778 18004

34.2 Levels of service

With respect toLevels of Servigehe principal areas monitored by SWA afa) the reliability of
supply; (b) pressureontrol in the network; (c) water quantity provided to each househodohd; (d)

water quality.

a. Reliability of Supply

About 65% oBWA astomerssupplied by theslow and rapid sand filter water treatment planfBhese
customers receive 24 hour supply wihil customers connecid to borehole schemes receive

intermittent supply depending on the pumping hours. This excludes planned and unplanned
disruptions and restrictions caused by drought conditions. Water trucks for carting and standby
sources (boreholes) are in place to enstgtable water supply to all SWA customers.

IWS customers are beneficiaries of gravity supplied water from springs or streams located at higher

elevation obviating the need for pumpindn general,therefore, IWS customers receia 24hour

supply of wagr.

b. Pressure Control in the network

A minimum service pressure of 1 bar is generally achieved at household meters in accordance with
SWA design standards. Pressure management has been the focal point for reduction in NRW with

emphasis placed on the CBDstiict of Apia. Low pressure areas have improved through pipeline

replacement and relocation works, leak detection and repairs, with high pressure areas of over 6 bars

resolved through DMA isolation and PRV replacement works. Overall NRW reduction piiegram
assisting in the control of network pressure.

c.Water Quantity
2 A0K NB3IFNRA

i2 GKS

gl GSNJI

j dzt yGAGe
customers billed and the overall usage of water by category (domestic and commercial) and by

LINR OA RSR

location were used to determine the average usagetfa period2012 to 2015as presented
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Table5: Water Consumption

Dom Comm Domestic Dom Comm Domestic Dom Comm Domestic
Usage Usage | Consump | Usage Usage | Consump | Usage Usage | Consump
Operations L/conn L/conn L/pers/d L/conn L/conn L/pers/d L/conn L/conn L/pers/d
Area/Year billed/d billed/d billed/d billed/d billed/d billed/d
20122013 20132014 20142015
Lif;gg’nc 1,188 | 7,720 175 1,093 | 7,695 144 1,201 | 7,871 190
LIzl 063 69 6 089 6,8 6 33 3,832 82
el 1, 15,4 14 1, 16,811 17 1,331 13, 1
Savaii 1,100 3,800 150 1,089 4,210 143 1,057 4,424 145

Average water consumption for SWA customers is in the rangd@tfo1180 litres per person per day
(L/c.d) which is comparable to internatiahnorm of between 150 and 200L/c.d. The SWA aims to
further reduce per capita water through demand management practices to encourage wise water
usage to preserve and conserve water resources.

Water provided to IWS customers is currently unmetered and esatbjo a flat rate tariff. WS
customers therefore have little incentive to conserve water. The IWSA intends to pilot the
introduction of household water meters in the near future.

a. Water Quality
The SWA gives priority to improving the quality of watesupplies through improvement works at

treatment plants as well as borehole sites. An upgrade to the Malololelei, Alaoa, Fuluasou JR and
Cdzf dz a2dz 9! Qa OKft2NAyYyl GA2Yy TFILIOAtAGASA 41 a
manual stirring ® electrical agitators, quantifiable chlorine dosage and improved operator response

through auto dialler devices. Compliance to Samoa National Drinking Water Standards (SNDWS) has

improved as a result. Full compliance was achieved in the FY 204d4d15Y2015/2016for all twelve
months exceeding the targetsf 75%and 80% respectivelyActions to further expand coverage of
disinfected supply to all Rural and Savaii areas is well underway.

In addition to compliance water quality monitoring undertaken b§tha 21 > {2 ! Qa
undertakes its own water quality monitoring for operational purposes, using its own laboratory
facilities. The frequency in monitoring of all supply schemes by the Water Quality Unit has also
increased in the last twelve mts. This has allowe8WA to be mor@roactivein ensuring safe water
supplesto its customers.

IWS customers receive untreated water which, in general, does not meet the drinking water
standards. IWS water quality is assessed against a raw water staddard ECOIIS NI mnn Yt a
compliance performance targets set for each year. Since the water is not of drinking water standard
communities are advised to treat their water prior to drinking. A risk management Water Safety
Planning approach is adoptéo safeguard raw water quality of IWSs.

34.4 System Efficiency

a. Water Loss Management
Concerted efforts bysWAon water loss management oveecent years has resulted in the gradual
reduction of NonRevenue WaterNRW. This has been achieved despitee damage to the pipe
network by @cloneEvan inDecember2012 which led to amarkedincrease in water loss. Tharget
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of 3450 L/connection/day fothe 2014/15financial year was achieved withweighted averageof
NRW of 3430 L/connection/day

In undetaking a systematic Water Loss Management program SWA is being assisted by the Japan
International Cooperation Agncy (JICA) through the provision of Technical Assistance under a project
OFft SR W/ I LI OA (i &c SayoK & @kindva SOERSO). Priieet 3itdhsito enhance the
capacity of staff through exchange of knowledge, ideas and methods by SWA and Okinawa
counterparts on the subject of water loss management. Bhigearcollaboration (2014; 2019) will

mainly focus on the Alaoa water supply teys with emphasis on water loss monitoring and reduction
method through District Management Areas (DMA) isolation, flow logging, analysis and management.

The water loss management approach addresdgsigall2 8 4 Sa (G KNRB dZAK Wt NB a a dzNB

AL oA =

pressure reducing valvés continuousy log and monitor system pressures contributing to leaks.

Table6: NRW Percentage (Annual averages

Division Units 2012 - 2013 | 2013 -2014 | 2014 —2015
% o 68 6
Urban® 7 &
L/connection/day 4,006 3582 3430
Rural % 68 66 62
Savaii % 72 72 70

Improvements to the SWA customer database have also enabled lllegal connections to be identified
and disconnected. Other improvements include metering programs to replace faulty meters,
relocation of meters to accessible areas agdual reduction inthe number of meter flat rate
customers

In addition to water wastage is the revenue lost through unbilled authorised consumption such as
water used for operational purposeéirefighting as well as water carting when required. SWA is
currently investigahg measures$o better account for these uses.

IWSs have benefited from major upgrades under the previous Sector Plans and this will continue under
the current SectorPlan. The upgrades have restorettments of thesystems to good operational
condition. However,the water systems are stidiffected bypoor quality ofhousehold plumbingand

by excessiverates of householdconsumption. The absence of household metering means that a
consumptionbased tariff regimen cannot be applied for the time being. WWSA intends however to

pilot the introduction of household metering underigSector Planimeframe.

b. Staff Utilization
The utilization of labour is one of the most important operatiopatametersthat impact upon overall
efficiency. Acommonly usediRA OF 12 NJ 2F &l FFAy3a STFTAOASyOe Ay
mMmann [ 2yySOGA 2y aQublitiesh2 Aleragi \Bas 1018 @Atie year 268 (G S NJ
The ratio for SWA overakkmains atl2 staff / 1000 connections bill€él Despitethe increase in staff
from 228 to 254 in June 2015, the number of connections has pisportionally increased

32 Pacific Water and Wastewater Utilities Benchmarking Report, 2013
33 End of June 2015.
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accordingly the staffig ratio has remained constantThis is rather high in comparison with
international norms for the operation of urban wa supply infrastructure and reflects the fact that
SWA serves a significant rural component of supply and high numbers of staff are needed for meter
reading and for disconnection teams. The median forwlager utilities in New South WaleAustralia

is 1.8 staff per 1000 connections.

The IWSs are community managed with operational roles performed as required by community
members on a voluntary basis. Lack of treatmant the absence opumping greatly reduces the
need for operational interventions.

3.45 Financial Performance
With respect toFinancial Performancgethe principalindicators monitored by SWA arefa) cost

recovery (b) collection efficiency(c)operational unit cost of supply.

a. Cost Recovery
Table7 indicates tle cost recovery results for SWA for Financial Year (FY) 2012 / 2013 /2014 /2015

This is the ratio of revenue from water sales to total operational costs excluding deprecitien.
noted increase in the FY 2015 is attributable to an increase in reventier the year a stable
operational cost for the year.

Table7:SWA Cost Recovery for Water Supply

Year Average

vear Cost Recovery
FY 20122013 76%
FY 20132014 78%
FY 20142015 87%

b. CollectionEfficiency

SWA has made progss on improvingrevenues andsignificant emphasis has been placed on
collections and revisiting accounts that were marked disconnedad non-responsve to contact by
SWA)as well as metering customers that were charged on flat batsisbut receivingtreated supply.
These efforts have resulted increasel water revenueand collections.

Table8: Average Number of Customers Billed per Month

Operational Area and Type June 2012 | June 2013 | June 2014 | June 2015
Domestic 14,571 15,860 17,038 17,187
Commercial 694 714 740 821
Total SWA Service 15,265 16,574 17,778 18,008

Table9 presents theCollectionEfficiency for domestic water uder the periodJune 2012 to June
2015. This is the ratio of water mge payments received to water use chargér FY 2015WA
achieved an averag€ollectionEfficiency ofl13% significantly higher than the establish¢arget of
8%
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Table9: Collection Efficiency

- Yegr Avera.lge
Collection Hiciency

FY 20122013 78%

FY 20132014 84%

FY 2014 2015 84%

c. Operational Unit Cost Analysis
SWA operational efficiency has improved over the years with steady reduction in costs. fégunes
for the FY 2012/2013/2014/2015 shows that a dropuimit cost can be compared to increase in
average revenue from water sales as well a reduction in NRW.

Tablel0: Unit Cost of SWA Water

Unit Cost of
Year Water Sold
(SAT/n)
FY 20122013 2.32
FY 20132014 2.06
FY 2014 2015 1.93

3.4.6 Independent Water Schemes Association

The Independent Water Schemes Association (IWSA) is an NGO and umbrella orgérisatium 34
communitymanaged Independent Water Schemes (IWSf)at provide piped water to rural
communities. ThéWSs provide water to approximately 18% of the population of Samoa. All IWSs are
supplied by gravity froneither a river or aspring sourcgethe water provided isintreated and un
metered.

Rehabilitation of IWSs

TheMinistry of Women, Community and Sddizevelopmen{MWCSDin association with the IWSA is
responsible for implementing and monitoring the upgrade and rehabilitatbrthe 34 IWSs with
funding provided by the sector. This has been an ongoing and core task for theahtf $é\ date24
IWSgemaining to be rehabilitated over the period of this Sector PEanthe end of theurrent Sector

Plan, in 2020, it is envisaged that all of the 34 registered independent water schemes will have been
rehabilitated.

Operation and maintenance of the IWSshe tresponsibility of the village water committees kgy
function of the IWSA is to provide training the villagewater committees in:

1 planning

i financial management

f maintenance

1 water safety & watershed

34The IWSA is answerable to the MinistfyWWomen, Community and Social Development (MWCSD).
35The 34 schemes currently serve 62 villages.
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1 management
9 user rules & communication

Otheractivities of the IWSA include:

Drinking Water Safety Plans

One of the main challengder IWSsis water quality, since treatment is not provided, nbeemed
feasible for community level operation and maintenance. Hence Drinkiagpr Safety Plan®D{VSPs)

are considered to be an effective approach to manage and mitigate risks to water quality, from source
to consumer.

Preparation of DWSPar the IWSs is a core responsibilityd ongoing activity for the IWSAJnder the
previous Water for Life Sector PI&2012¢ 2016)10 DWSPs were prepared and under the current plan
a further 16 DWSPwill be preparedwith the remaining to be done thereafter.

Household Water Treatment

In addition to DWSPs, the IWSA is promoting household water treatment as an effecditeggtto
empower communities to manage their water quality at the household level. Trialling of a selection of
treatment technologies considered appropriate for household application has been carried out. Under
the current Sector Plan household water dtment will be further promoted for takeip by
householders.

Water Quality Testing and Reporting

Water quality testingf for all IWSs is undertaken on a quarterly basis by the MoH, for compliance
purposes. For operational monitoring purposes the IWSA Habed the use of E Coli Testing Kits.
These will enable the IWSA to verify effectiveness of control measures taken, assist with
implementation of DWSPs, and to problem solve water quality issues.

IWSCost Recovery

The IWSs are still plagued by low taldvels (typically 10 Tala per month per househadyl low
collections ratesvith only 50% of IWSs reportiraqytariff collection$’. Sustainability of operations is
therefore a major concerrifhe combination ofow flat-rate tariff structure and unmetexd household
supplies do not encourage responsible water.under the current Sector Plan the IWSA will place
renewed emphasis on the setting of realistic tariffs and tariff collection by IWSs.

Constraints

For IWSA staffing and capacityemains an ogoing challenge. Iparticular, IWSA lacks #ouse
technical capacity which has to date been provided on a more or less continuoughrasigh the
services of aolunteer engineeffrom Australia or NZ

With the completion of the rehabilitation of & IWSs, the focus of IWSA will shift from contract
management and tendering to monitoring of IWSs, improving standards of operation and
maintenance, coordinating a standardised tariff and collections approach, implementing the
household water treatment sategy, etc. Training of IWSA staff will be required to prepare them for
the new rolesand scope of activities.

36 Sample taken from consumer tap only.
37 Water and Sanitation Sectqr8" Sector Annual Performance Review, Draft Report 220% (Table 4.14).
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3.4.7 Plumbers Association of Samoa (PAS)

ThePAS is a statutory body, established and registered in 2010. From its formation PAS saw the need
to improve plumbing standards and raise the profile of plumbing in the counffjrough its
participation in the water sector, PAS has the objective of strengthening the plumbing trade in Samoa
through quality of workmanship and the high competency & members; enhance quality of
technical skills through compliance to standard practices, use of appropriate materials and
implementation of plumbing works by qualified and registered plumbers.

The focus of PAS to date has bete regulation and trainingf plumberswith the outcome of
improving the overall standard of plumbing iBamoaThis is now enshrined in PAS Regulation 2015
which is now in the process of being enforced by PAS.

A register of certified plumbers has been established. The focus igitist for the current Sector Plan
phase is the ongoing training of plumbers and to increase the number of registered plumbers.

PAS will also undertake a pilot surveyassesglumbing standards in a sample of rural households.
This will enable the seat to gain a better understanding of the status of plumbing, identify major
issues and propose rectification measures.

3.4.8 Rainwater Harvesting

2 0K GKS AyONBlFraAy3d FT20dza 2y STFF2NIa G2 4GFNBSG 0
climate variability, there has been renewed attention and interest in promotaigwater harvesting
in the Sector.

Rainwater is an important water source for households that do not have access to a piped water
connection. Many of the households that rely @ainwater as their primary water source can be
classified as vulnerable and of low seempnomic status.Additionally, luseholds reliant on
rainwater typically would have only a basic form of sanitation such as a pit latrine.

Results of the Baseline A%H Survey (MNRE, 2014) indicate that although 16.4% of households have
access to a rainwater tank, less than half (i.e. 7.4%) of households use this asdinalrinking water

source. Rainwater is an important water source for more remote rural contiasrthat do not have
access to a piped water connection from either SWA or an IWS. Rainwater use is highest in Savaii
where 13.7% of households use it as their main water source.

At the community level, the Samoa Red Cr8sxiety(SR§ is considered tde the best placed
AyaadAddziazy G2 AYLXSYSyid GKS {SOG2NRa NIAYysl GSN
community welfare projects and in disaster relief and mitigation.

The Elfunded Millennium Development Goals (MDG) Project was a seditative targeting
vulnerablé® communities without access to piped water supply. Under the MDG Project, 1,200
vulnerable households were provided with rainwater tanks and VIP latrines, as well as vegetable
gardens. The MDG Project was implemented by tRE®ith the assistance from the Ministry of
Women, Community and Social Developmenamely when consultations weréeld with the
benefitingcommunities and in particulathe implementation anddevelopment of vegetable gardens.
Aspart of the project the RC provided training to households on maintenance and cleaning of their
rainwater tanks, as well as education on good hygiene practices. As a result of the MDG Project the

38 For thepurposes of water and sanitation coverage, vulnerability can be defined in terms of lack of access to improved water and
sanitation, typically also associated with low see@nomic status.
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SRCS has developed its skills and expertise in community level water and samtastves, and is
well-placed to be the connection between the Sector and the community in programme delivery in
these areas.

Efforts are also being made to collect and consolidate information on rainwater tanks and rainwater
harvesting projects and tmap out all raiAfed systems for strategic planning and monitoring purposes
at the community and national levéfs

3.5 Sanitation

3.5.1 Access to basic sanitation

I 1Se AYOSNyraazylrtte dzaSR Wwat o0SyOKYlaNkesanyRA Ol
AYLINRGSR fFONRYS Qo C2NJ {FY2F & I ¢K2fS> GKS LJ
(sanitation facility) is 97%. Since most households in Samoa have access to piped water, the most
common type of latrine in use is the flushl&t with septic tank.

The EUT dzy RS R Wa 5 Which pfovidesMiPllatrideSa@d rainwater tankgo 1,200 vulnerable
communitesK & O2y iNAOdziSR G2 {FY2FQa AYLNRBOGSR ail idz
Percentage of the population that uses amproved latrine®

3.5.2 Septic tank maintenance and performance

While Samoa has achieved high levels of access to basic sanitadarhallengeand priority for the
sectorrelate to septic tanktandards of design and build, operation and maintezean

In Samoa most sanitation facilities are privately owned, with standards for such facilities covered
under the National Building Code 1992According tdNational WASH Baseline Sur{8915)96% of
household sanitation facilities use flush toilets wétbptic tanks (Figur&3). The majority of theseptic
tanksare thought to be of older designs, many withdiaor slabs, andonsequentlydischarge directly

to the water table. The monitoring ofgroundwater qualityis limited to measurements d&.Coliand

Total Coliformsand the results indicatghe impact of septic tanks on groundwater quality is
significant and a potential health hazai@urrently there are nmational effluentstandard; however

it is proposed to develop these in 2016.

39 MWTI rainwater harvesting technologies noted in Nationalddug Code 2016.

40 National WASH Baseline Survey (2015 data) found 97% of Samoans use an improved sanitation facility. A significant imfppavement
years 2000 to 2014 when, according to UNICEF/WHO Joint Monitoring Program data, only 91% to 92% oh&draceess to improved
sanitation. Some of this improvement can be attributed to the increased focus on sanitation under-theded MDG Initiative.

41 A new National Building Code 2016, is at the final Draft Stage, September 2016.
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100 96.3

Figurel3: Type of toilet/latrine household mainly u¥e(figures shown as %)

Approximately 80% of householders report that their septic tank has never been full. This indicates
that the tanks are in poor conditidhand explains the low rates s&ptic tank pump out

Efforts being made to improve standards of septic tanks include the enforcemédtimmnal Building
Code 1992 for septic tanks, which is now mandatory for all new housing developments. PUMA
proposes to carry out research into médd forms of septic tanlks which will tial different tank
designs, with a view to finding lewostvariants that produce an improved effluent quality.

The pedictedincrease in rainfalhindrise insea level in the futurelue to climate change is liketg

pose athreat to sanitation nationwide particularly the performance of septic tank systems on flood
vulnerable and high water table areas and along the coastal strip of Samoa. The ADB funded
Community Sanitation Project has identified and replaced daytifonal septic systems for households
living within flood prone aream sevenvillages including Apia. Suitable septic systems, designs and
appropriate setback arstatedin the proposed newNational Building Cod2016 and will beclosely
supervised andnonitored.

3.5.3 Septic tank desludging and septage disposal

A number of private sector companies provide septic tank pumipservices on a usgray basisThe
relative high cost of pump outue to the remoteness of the sludge treatment facilitiests as a
further disincentive to householders to pump out their septic tanks.

After pumpout, the septic tank sludge is transported to sludge facilifiestreatment and disposal.
The sludge facilities anmanaged and operated byYINREDIvision of Environent and Conservation
(DEC). Currently themae threesludge treatment facilities operating on Upolu island, and one facility
on Sava.

Improved septic tank build standard®sulting from compliance with the National Building C&862
will lead to inproved septic tank operation and performance, improved quality of effluent being
discharged to soakage pits, and higher rates of septic tank pump out.

42 Taken from NationidWater and Sanitation Baseline Survey, MNRE, May 2015.

43 EG high rates of leakage from the tanks, or that the tanks lack floor slabs so discharge directly to soil; without rétesroare also
cases where septic tanks discharge directly to rivers.

44 Review of new Building Code 2016 in the process.
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The exidghg PubliePrivate Partnershipnitiative for solid waste collection has been identified as an
option to increase public awareness on the importance of pwoupand mapping of households using
the service on a regular basis. The ndedupgrade existingsludge treatment facilitiesand build
additional sludge treatment facilitiemround the countryto increase capacitghen becomes a priority
should there be a resulting increase in rate of household poipas targeted.

3.5.4 Hygiene
Hygiene remains a key component of a successful water and sanitation intervention and is essential to

consolidatethe health gains made through improved access.

While the sector has made good progressimproving access to water and sanitation for the
population of Samoathe data indicates that standards of hygiene awareness and practice will need
greater focus ift is to achieve similar levels of improvement.

As noted earlier (Section 3.1.1):
a{FY2FIQa olaxd tS@Sta 2F | O00Saa G2 61 GSNI IYyR
countries, however it still lags the developed world in terms of its hygemelards: this is
SOARSYG FTNRY NIGSa 2F o6 0SNDP2NYS ReadtaitgSa adzo
NFGSaQ Ay {lFY2F INB F2dz2NJ 6AYSa (K2a$sS 2F ! dzad N

The incidence afliarrhoeais a commonly used indicator of health status, and (by catiel) hygiene
awareness and practicRates of diarrhoeahow a seasonal variation (Figd), corresponding to the
rainy season in Samoa, but remain highove threshold levets.

250 Diarrhea PatternJan-11th August 2013, TTM Hospital
200 B Diarrhoea
150 —— 25D
100 — -

50 -

0 e

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31
Epi-Week

Figurel4: DiarrhoeaPattern.Source: Ministy of Health Samoa data.

TheNational WASH Baseline Survey (MNRE, 2@b4d handwashing practice (with soap) at critical
timesto asses$iygiene practicat the household levellt is recognized that the three critical times for
hand washing with soap ar

1) After visiting the toilet,
2) Before preparing meals, and

3) Before eating.

45 Shown by the horizontal red line. Note the high peak in Epi week 3 corresponds with Cyclone Evans.
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The WASH BaselineuB/ey results reveal that in almost half of cases, or about 45%, respondents do
not wash their hands at any critical timednly aquarter, or 24%, reprted washing hands at the 3
critical times By regionSavaiihad the lowest rate of handwashirtf

The hygiene and health data support the need for tBector to increase its focus on hygiene
g NBySaa sAGK | @A S 6 kniwledg€aiid IEBVIoYra to Grbreve dsalthi A S & Q
outcomes.

3.5.5 Accessed to improved Public sanitation facilisie

Much improvements have been made withe publics access to sanitatiaa facilities as well as the
quality of facilities due to the intmuction and the develoment of garden toilets in 2015 and 261

and the ongoing monitoringnaintenanceand upgradedo public toilets. Thee are 5garden toilets
completed and are located at Tiavea, Lotofaga, Togitizg Tofuola Saleimoa and Manono Whaithe
Garden Toilet Carept was developed by the National Beautification Committee to give a fresh look
upon sanitation, and also provide much needed rest stops around Upolu and Savaii Islands for tourists.

Moreover, ongoing monitoring and maintenance works have been done atsthdge treatment
facilities at Tafaigata and Vaiaata with approximately, 80 truckloads of sludge per month are disposed
off at the Tafaigata which is equivalent to 3,000 tons a y#acontractor will be onboard soon to
install the geomembrane lining dhe Vaiaata Landfill to reduce and prevent contaminatafnthe
underground water from the disposal.

3.5.6 WastewaterCollectionand Treatmert

Built in 2008 and commissioned in August 2009, the wastewater plant has maintained effective
operation and maitenance of its wastewater treatment plant and network.

1 Initial tariff of $8.30 , $5.60 was reduced by 35% in April 2012 as a result of customer

dissatisfaction with high costs

Delayed implementation of sewer line extension due to availability of funds

Phagd approach in implementation with initial sewer line installation with more delays

experienced with customer willingness to connect.

1 In 2013, a program aimed at reducing Am@mvenue wastewater was implemented with detailed
ingress investigations at majarommercial properties throughout the CBD. This program is
ongoing with the aim of reducing stormwater infiltrating into sewer line.

1 In 2015, the sewer line extension to Mulinpeninsula was completed witladded to the existing
network with the phased appach of connecting customers.

f Bytheendof FYyMacz Fff O2YYSNDALFf LINRPLISNIASa |f2y3 ad
approximately 20+ customers.

= =

46 In Savaii, 77.6% of the population do not wash their hands at with soap at any critical times.
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a. WWTP Utilizatiorand Effluent Quality Compliance

Tablell: WWTP Utilizon

Operational Performance

Performance Indicator
Description

Average daily wastewater
inflow to the WWTP

Percentage of effluat
samples (complying with
SPREP standards)

Source: Samoa Water Authority

52



3.6 Flood Mtigation

3.6.1 Apia Urban Area Drainage

The focusof sub sectordevelopmentsto date has been the Api@€BDand this will remain a critical
area for future interventios. Climate change is expected to result in increased heavy rainfall events
andthis will necessitatdurther drainageimprovements as well asnprovedmaintenance. Drains are
frequently blocked as they are used for rubbish digpas many areas. Since Apia is built on a flood
plain the severity of flooding is expected to worsen with sea level rise and future planning of urban
development should consider @i to higher ground. Currentnvestment priorities for drainage
rehabilitation and development argguided by thelntegrated Apia Masterplan for Water Supply,
Sanitation and Drainage 2011 this Masterplan, 10 most vulnerable sites within the Apia CBD were
identified. Thedesigns for these sites were completed in the fisadry2014/15 and are currently
within the pipeline for implementation.

The existing urban drainage network in Apia BCBonsists of underground pipes, closed/covered
rectangular/trapezoidal and open drains. These drains dischargthdoGasegase river sysh
(including Fugalei and Asaga) on the east of the ©GB/ulivai River on the west with a few directly to
Apia Bay on the north of Apia.

UPOLU ROAD NETWORK

Vaitele Industrial ) _ Drainage Coverage Area
Mulinuu Peninsula

Area

Vailele Village

Tuanaimato Sports

Complex
{ Vailima Area

Figurel5:Upolu Urban Area Drainage Netw@éurce: Land Transport Authority

Qonstruction and Upgrade of Drainages

The key focus has been to reduce flooding incidences and flood damage and impedi of life,
particularly for vulnerable communities. This was achieved by resolving flood points within the
drainage systemWithin the four-year period from 20122016 the accumulative length of0.4kmof
drainageshas been constructethsidethe drainage network. The latest addition to these works that
were carried out during FY2014/1%volvednew drainageupgrades along FgaleiStreet. This is one of

the worst flooding areas in the CBD, and there were some sectivaisrequired entirely new
drainages to alleviate flooding problemBhese new drainage lines consistedpoécast box culverts,

as well agmported rubber ring jointed ginforced concrete pipes (RRJR@Rher drainage upgrades
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were also carried out in Moataa/Maagiagi, Tufuiopa and Vait@lee tableand figuresbelow
summarize these implementation works.

Figurel6: Drainage works

Image 1 Drainage works along Tufuiopa Image 2 Drainage works along Tufuiopa
Image3: Drainage works along Savalalo Image4: Drainage works along Savalalo
Image5: Drainage works along Fugalei Image6: Drainage woks along Fugalei
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