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Executive Summary  
The 2009 Samoan Tsunami killed 143 and affected 4389 people.  Before 
communities could begin to rebuild , the tonnes of potentially hazardous (to 
public health and the environment) debris had to be removed.  A number of 
individual government and international non -governmental organisation 
initiated waste collections and clean-ups were carried out in the communities.  
Generally a combination of community and contracted labour was used during 
the clean-up.  Terrestrial waste clearance was prioritised ahead of coast, 
marine and wetland areas.  
 
Overall the approach to disaster waste management following the tsunami was 
piecemeal and incomplete.  There appeared to have been no overall 
coordination  and waste management strategy from the international 
community, or the Government of Samoaôs Ministry of Natural Resource and 
Environment (MNRE).  The MNRE lacked the physical and f inancial 
resources and oversight to deal with the waste efficiently and holistically.   
 
This lack of coordination and strategic approach to waste management 
influenced all the key decisions that should have been made.  Decisions on 
funding, scope of clean-up works, community involvement of clean -up works 
and the environmental approach taken were all made by independent 
organisations with little cohesion and consistency.  This resulted in mixed and 
incomplete outcomes from the clean-up works.  Inconsistencies included: 
varying levels of recycling; expectations on community participation in debris 
clean-up (paid and non-paid; waste segregation vs mixed waste collection); 
different standards in clean-up service provided between villages   
 
Due to the large numbers of people who moved away from the affected area, 
waste management was not considered a priority, except in the tourist areas 
along the coast.  And due to the largely inert and relatively small volumes of 
waste there have been no major public health or environmental issues related 
to debris management.   
 
For Samoa to better prepare for management of future disaster waste, certain 
measures can be put in place.   First , the National Disaster Management Plan 
needs to include procedures for coordination wi th international humanitarian 
community response.  Second, disaster waste management needs to be 
formally included in both the UN Cluster system and the Samoan NDMP to 
enable more effective coordination between agencies.  Third, a national 
disaster waste management plan needs to be prepared.  The plan should 
include: organisational roles and responsibilities; impact assessment tools; 
community consultation and participation protocols; modified environmental 
standards for disaster situations; and disaster specific regulatory frameworks.   
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Acronyms  

The following acronyms are used throughout the document. 
 
ADB  Asian Development Bank 
ADRA NZ Adventist Development and Relief Agency 
AusAid Australian Government Overseas Aid Programme 
CCSDP Community Centred Sustainable Development Programmes  
CI  Conservation International  
DAC  Disaster Advisory Committee [Samoa] 
DEC  Department of Environment and Conservation [MNRE Sam oa] 
DMO  Disaster Management Office [Samoa] 
EWBNZ Engineers without Borders New Zealand 
EU  European Union  
FAO  Food and Agriculture Organisation  
IASC  Inter -Agency Steering Committee [United Nations]  
JICA  Japanese international Cooperation Agency 
MNRE Mi nistry for Natural Resources and Environment  [Samoa] 
MAF  Ministry of Agriculture and Fisheries [Samoa]  
MCDEM Ministry of Civil Defence and Emergency Management [New 

Zealand] 
MOF  Ministry of Finance [Samoa]  
MOH ï  Ministry of Health [Samoa]  
MPA ï  Marine Protection Area [Samoa] 
MWSD Ministry of Women and Social Development  
MWTI   Ministry of Works, Transportation and Infrastructure [Samoa]  
NDMP National Disaster Management Plan 
NGO  Non-governmental Organisation  
NDC  National Disaster Council  
OCHA  Office for the Coordination of Humanitarian Affairs  
OHCHR  Office of the high Commissioner for Human Rights  
PUMA  Planning and Urban Management Agency [MNRE Samoa] 
SOPAC Pacific islands Applied Geoscience Commission 
SPREP  Secretariat of the Pacific Regional Envir onment Programme 
STA  Samoa Tourism Authority  
SUNGO Samoan Umbrella for Non-Governmental Organisations 
REDR  Register of Engineers for Disaster Relief 
UN  United Nations  
UNDP  United Nations Development Programme  
UNDSS United Nations Department of Safety and Security 
UNEP  United Nations Environmental Protection  
USEPA United States Environmental Protection Agency 
UNESCAP United Nations Economic and Social Commission for Asia and 

the Pacific 
UNESCO United Nations Educati onal, Scientific and Cultural 

Organization  
UNFPA United National Population Fund  
UNICEF United Nations Childrenôs Fund 
UNISDR United Nations International Strategy for Disaster Reduction  
WASH Water, sanitation and hygiene  

http://www.unesco.org/
http://www.unesco.org/
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WFP  World Food Programme 
WHO World Health Organisation  
WMO World Meteorological Organisation  
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1  Introduction  

1.1  Samoan Tsunami  

On 29 September, 2009 two tsunami waves, triggered by an 8.3 earthquake 
centred 200 miles south east of Samoa, hit the south eastern and southern 
coasts of Upolu Island, Samoa (Samoan Government, 2009), see Figures 
Figure 1-1 andFigure 1-2 .  143 lives were lost (Samoa Logistics Cluster, 2009) 
and 4,389 people (2.4% of the total population of Samoa) were affected 
(Ministry of Health, 2009 ).  Marine, beach, lagoon, coral, mangrove, riverine, 
marsh and swamp habitats were all heavily impacted by the tsunami (Samoan 
Government, 2009 ). 
 
The direct costs of the tsunami in an October 2009 report was estimated at 5% 
of the Samoan Gross Domestic Product (Pacific Islands Forum Secretariat, 
2009 ).   
 

 

Figure 1-1 Map of Samoa (CIA, accessed 2010 )  
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Figure 1-2 Tsunami affected areas on south east coast of Upolu I sland, Samoa (EPC GIS Unit, 2009 )  
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1.2  Report Scope  

This report includes: background to disaster waste management and waste 
management in Samoa; a brief overview of the response and the initial stages 
of the recovery from the 2009 Samoan Tsunami; and details of the disaster 
waste recovery process ï including demol ition works, collection and disposal.  
The final section of the report is an analysis of the strengths and weaknesses 
of the key waste management decisions.   
 
The report forms a case study of a modern disaster waste management 
system.  It will be used, by the authors, as part of a wider study on disaster 
waste management systems and will in time be compared with other case 
studies to try and develop a strategic and integrated approach to planning for 
and responding to disaster waste.   
 
It should be noted that the focus of the report is on the recovery phase, 
therefore waste management during the emergency phase is commented on 
but not analysed in any detail.   
 

2  Background  

2.1  Disaster Waste Management  

Depending on their nature and severity, and the state of the built environment 
they impact, disasters can create large volumes of inert and hazardous debris.  
Recent natural disasters such as the 2010 Haiti earthquake (Booth, 2010; 
Johnson and Correa, 2010; Kahn, 2010) and Hurricane Katrina 2005 (Luther, 
2008 ; USEPA, 2008; Brown and Milke, 2009 ) have generated volumes of 
waste which overwhelmed existing solid waste capacities and required 
extraordinary management approaches.  Poor management of a clean-up 
effort can result in a slow and costly recovery which is potentially risky to 
public and environmental health in both the short and long term .   
 
There are limited studies existing specifically on tsunami waste management.  
The most notable and recorded tsunami was the 2004 Indian Ocean tsunami.  
Several individual case studies on the waste management and environmental 
effects of the tsunami were carried out (Basnayake et al., 2005; Selvendran 
and Mulvey, 2005; UNEP, 2005; Petersen, 2006; Pilapitiya et al., 2006 ; 
UNDP, 2006 ; Srinivas and Nakagawa, 2008).  Disaster waste managers face 
many challenges, including: insufficient landfill space; exposed coastal 
dumping sites; mixture of marine and terrestrial wastes; uncoordinated 
humanitarian relief efforts; and inappr opriate post-tsunami waste disposal 
affecting groundwater and threatening livelihoods.  
 
The need to plan for disaster debris or waste has only really been recognised 
within the past 15 years.  The first and most comprehensive national guidance 
on disaster debris management was in the 1995 document prepared by the 
United States Environmental Protection Agency (USEPA) ñPlanning for 
Disaster Debrisò (USEPA, 1995) which was updated in 2008 (USEPA, 2008).  
Most US local government authorities now have plans because of recovery cost 
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incentives provided by the Federal Emergency Management Agency (USEPA, 
2008 ).  Outside the US the benefits of planning for debris management are 
being increasingly understood (Johnston et al., 2009; JEU, 2010). 
 

2.2  Pre - existing waste infrastructure  

The Ministry for Natural Resources and the Environment (MNRE) is the 
governing authority for waste management in Samoa.  Within MNRE w aste 
management activities are implemented by the Department of Environment 
and Conservation (DEC) and Planning and Urban Management Agency 
(PUMA) is responsible for non-compliance issues (eg illegal dumping, odours, 
burning).   In 2001, a National Waste Management Policy came into operation 
for strategic development of waste collection, transportation and disposal 
services, and promotion of waste awareness through education (MNRE, 
accessed 2010).  Currently a twice weekly kerbside waste collection system for 
non-organic waste is operating.  Communities are encouraged to compost 
greenwaste on their own property (Sagapolutele, 2009).  On Upolo island 
waste collection contractors are assigned to one of 14 zones are responsible for 
the weekly collections and a 4-monthly bulky waste collection (JICA, accessed 
2010b).  The waste collected is taken to Tafaigata sanitary landfill near Apia.  
Tafaigata landfill is the only sanitary landfill in Samoa.  Funded by JICA and 
operated by DEC it is a semi-aerobic landfill designed using the Fukuoka 
method.  Burning and burying of wastes on private property is illegal but not 
uncommon. 
 
Recycling is not part of the government waste management system, however, 
some recycling is done by scavengers at the landfill and a handful of 
commercial recyclers (JICA, accessed 2010b).  Hazardous materials are 
currently stored on the island until such time as they can be treated on the 
island or exported for proper disposal.   
 
The two main pieces of environmental legislation governing waste 
management are the Planning and Urban Management Act 2004 
(Government of Samoa, 2004) and the Lands, Surveys and Environment Act 
1989 (Government of Samoa, 1989).   
 
Samoa has committed to a Pacific Regional Solid Waste Management Strategy 
in place for 2010-2015 (SPREP, 2009) and has its own waste management 
strategy for 2008 -2012 (SPREP, 2006).  Both Pacific and national strategies 
are prepared with the assistance of the Secretariat of the Pacific Regional 
Environment Programme (SPREP).  Government waste management 
stakeholders identified in th e Samoan waste management strategy include 
MNRE, Ministry of Women and Community Development (MWCD), Ministry 
of Health (MOH), Samoan Tourism Authority (STA), Ministry of Works, 
Transport and Infrastructure(MWTI), Ministry of Finance  (MOF) . 
 
Funding for waste management comes largely from the tax base and from 
international donor funds.  Currently the Japanese International Cooperation 
Agency (JICA) are leading a 5 year waste management initiative in the Pacific 
(JICA, accessed 2010a) partnered with SPREP and MNRE. 
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Health and safety in Samoa is monitored by the Department of Labour.  There 
does not appear to be a health and safety culture within organisations and 
staff seem reluctant to wear protective clothing even when it is provided.  
Most solid waste collection contractors wear high-visibility vests, steel cap 
boots and gloves. 
 

3  Methodology  

3.1  Literature review  

The development of this case study has included a review of both pre-disaster 
contextual information gathering and post -disaster reporting.  Documents 
cited for contextual information include websites, laws and reports ï all 
mainly produced by non-governmental organisations (NGOs).  Post disaster, 
li terature is limited.  Again the main information sources included NGO rapid 
assessment status reports, websites, and public information brochures.  Some 
newspaper articles have also been cited.   
 

3.2  Field data  

A data gathering trip to Samoa was carried out in April 2010, just over six 
months after the tsunami.  The purpose of the trip was to interview 
professionals involved with or impacted by the disaster waste management 
process.  The affected area was also visited during the trip to observe the 
current status of the debris management process and to visually assess the 
impact of the waste on the communities.   
 
Unfortunately due to the lack of time and difficulty in gaining access to 
affected persons through official channels, no community interviews were 
possible.  Community and social impact assessment in this report is therefore 
limited to data from NGO assessment and reports. 
 

3.2.1  Professional Interviews  

In total, 20 professionals involved in the waste management process 
(including contractors, NGOs, government regulators and disaster managers) 
were interviewed using a semi-structured interview approach.  The interviews 
were approximately one hour long and included questions relating to the 
following main areas:  
 

¶ Disaster waste nature / composition  

¶ Initial ass essments of disaster waste 

¶ Existing waste management system 

¶ Organisational structure of the disaster waste management response 

¶ Community responsibility / involvement in clean -up  

¶ Demolition process 

¶ Disaster waste collection system  

¶ Disaster waste recycling 

¶ Disaster waste disposal 
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¶ Timeline and priorities of waste management activities  

¶ Reconstruction 

¶ Costs 

¶ Economic impact of disaster waste presence 

¶ Legal structures around disaster waste management 
 
The interview data was qualitatively analysed under the above themes for 
three levels of information:  

1) The process, chronology and details of the waste management process 
2) The social, environmental and economic impacts of the chosen waste 

management system 
3) The decision-making process including decision methods, constraints, 

and motivations . 
 

3.2.2  Limitations  

The quality of the information is limited by the memory, understanding and 
interpretation of the situation by the interviewees and the interviewer ï 
interviewee relationship.   
 
The data requires the memory of interviewees.  There was often conflicting 
accounts of when certain events took place and how long they lasted.  The 
interviewees, as participants and decision-makers in the waste management 
process have a vested interest in having a positive report on their work.   
 
De Vaus (2002) notes that in face-to-face interviews, intervi ewees may be 
more likely to give acceptable rather than true answers (social desirability).  
The interviewees here, for instance, as participants and decision-makers in the 
waste management process have a vested interest in having a positive report 
on their work.   
 
There may also have been an effect from the cultural difference between the 
int erview and interviewees, or as De Vaus describes it ï the effect of 
observable characteristics.  This is where an interpretation of a situation is 
influenced by one or otherôs cultural background.  This may include language 
nuances, voice tone and body language.   
 
Where possible, triangulation of information with other interviews and 
published data was attempted.  However, limited published data and widely 
varying accounts, meant that some it was not possible to confirm all details.  It 
is noted where approximated information has been used. 
 

4  The Overall Tsunami Response  

4.1  Emergency Response  

The emergency response to the 2009 Samoan Tsunami was guided by the 
Government of Samoa National Disaster Management Plan (NDMP) 2006-
2009 (Government of Samoa, 2006).  The plan includes processes to aid 
planning and coordination of:  
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Å Government ministries and agencies 
Å Community government representatives  
Å Non-Government Organizations (NGO)  
Å Overseas authorities and organizations  

 

The NDMP outlines the emergency response organisational structure and is 
shown in Figure 4-1.  The National Disaster Council (NDC) is responsible for 
the strategic management of a disaster response (both in pre and post-
disaster) including request for international assistance if required. The 
Disaster Advisory Committee (DAC) sits under the NDC and is responsible for 
the implementation of the disaster response programme.  DAC is made up of 
Ministry an d NGO representatives.  The DMO oversees administration of 
disaster management activities.  The Ministry of Women, Community and 
Social Development works together with the village Council and village 
organisations are responsible for coordinating village r esponse activities 
(Government of Samoa, 2006). 
 
DAC was responsible for overseeing the rapid impact assessment process 
following any disaster, appealing to the NDC for funding / resources and for 
the subsequent distribution and/or allocation of aid resources to ministry  
response functions in the communities (i.e. shelter, food water etc) 
(Government of Samoa, 2006).   
 
DAC met regularly during the early stages of the response and recovery.  The 
DMO administered the allocation of activities.  

 

 
Figure 4-1 Samoa Disaster Ma nagement Organisation Chart (Gover nment of 

Samoa, 2006 )  
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The extent of the 2009 tsunami, and resulting level of community needs, 
overwhelmed the Samoan Government emergency response capacities.  The 
above structure and national response resources led the tsunami response for 
approximatel y three days until the U nited Nations (UN)  Cluster system was 
established to help in the response (OCHA, 2009a).   
 
The UN cluster system is a mechanism, developed by the Inter-Agency 
Steering Committee (IASC), used to improve the efficiency and effectiveness 
of humanitarian response through improved coordination and partnership 
building (OCHA, accessed 2010).  Six sectorial clusters (with pre-established 
cluster / activity lead agency in brackets) were activated to facilitate and 
coordinate the international response (OCHA, 2009a): 
 

o Health ï (WHO/UNICEF)  
o Education ï (UNICEF / Save the Children, UNESCO) 
o Water, sanitation and hygiene (WASH) ï (UNICEF / Oxfam)  
o Protection ï (OHCHR / UNICEF, Save the Children)  
o Logistics ï (WFP) 
o Early recovery ï (UNDP / FAO, UNEP)  

 
Humanitarian agencies work within one or more of these clusters and work 
together to endeavour to meet all the humanitarian requirements of the 
affected population.  The UN cluster system was disestablished and disaster 
administration was  handed back to government sector by sector.  The WASH 
sector was de-activated approximately 3 weeks after establishment (OCHA, 
2009b ). 
 
The Ministry of Works Transport and Infrastructure (MWTI) arranged for 
road clearance and emergency access was restored within a day of tsunami 
impact.  It took approxima tely two weeks to clear all roads and form 
temporary roads where required. 
 
In terms of the community, there was a mixed response  during the emergency 
phase ï some w ere shocked and did not know where to start, while others were 
quick to salvage materials f rom the debris and start to build temporary shelters.    

Figure 4-2, Figure 4-3 and Figure 4-4 show damage in some of the tsunami 
affected areas. 
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Figure 4-2 The remains of a tradition Samoan fale following the 2009 
tsunami.  

 
 

 
 

Figure 4-3 Beach front properties almost completely cleared by the force of 
the wave (photo: James Beckett )  
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Figure 4-4 Signs of resiliency and the desire to rebuild within a week of the 
tsunami (photo James Beckett)  

 
 
 

4.2  Recovery and Rebuilding  

The recovery and reconstruction process in Samoa is well underway.  With a 
large number of communities relocating inland, the reconstruction task not 
only involved personal property rebuilding and infrastructure repair, it also 
included establishment of completely new infrastructure (water, power, 
sanitation, schools, shops, etc) to the relocated settlements. 
 
Recovery from a disaster event, in Samoa, is coordinated in the same manner 
as the emergency response (i.e. the same organisational structure).  The DAC 
determines the recovery activities and allocates resources accordingly 
(Government of Samoa, 2006).   
 
Following the initial needs assessments, UNDP prepared an early recovery 
framework based on the needs identified.  The aim of the framework was to 
secure donor funds for recovery (US$100 million) and to help link emergency 
activities with longer te rm needs. 
 
Various international organisations are now involved in recovery activities.  
Red Cross, Oxfam, REDR and EWBNZ in collaboration with the Samoan 
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water authority are establishing permanent water supplies to relocated 
communities.  Habitat for Huma nity for example are building new fales for 
affected families (funded by Digicel and Caritas).  The quality of the housing 
reconstruction has been questioned by researchers at the University of 
Auckland, in particular with regard to earthquake and cyclone protection 
(Stowers, 2010). 
 
UNDP, in collaboration with ministry agencies and community 
representatives, are preparing Community Centred Sustainable Development 
Programmes (CCSDP) for each village.  Village level workshops were carried 
out in March this ye ar to identify needs for 6 villages (to be increased to 16 
villages).  Waste management was identified in some of the villages as a 
priority 6 months after the event (UNDP, 2010). 
 

4.3  Funding  

There is no designated disaster fund available generally for emergency 
response in Samoa.  Individual government agencies are expected to fund 
response activities for their designated areas.  However, following the 
tsunami, significant amounts of international assistance was pledged to the 
Samoan Government.  Consequently a central fund was established for all 
response and recovery activities and funds were allocated by the NDC 
(Government of Samoa, 2006).  Funds were allocated based on rapid needs 
assessments and applications by Ministry groups.   
 
The Samoan government received funds and in kind assistance (in the form of 
personnel and technical expertise and relief goods) from a number of 
international donors:  ADB, ADRA NZ, AusAid, EU, FAO, New Zealand, 
OHCHR, Oxfam, Samaritans Purse, Shelter boxes rotary, SOPAC, SPREP, 
UNDP, UNDSS, UNESCAP, UNESCO, UNFPA, UNICEF, UNISDR, UNOCHA, 
US Embassy, WFP, WHO, WMO, World Bank and World Vision (Pacific 
Disaster Net, 2009) 
 
The majority of the donor aid, both cash and in kind, was provided by week 
three after the tsunami.  There was also significant amounts of unsolicited in-
kind aid ï both in terms of inappropriate aid (excess in-kind donations of 
expired pharmaceuticals and food) and in terms of uncoordinated aid (aid that 
was delivered without going through the NDMP process). 
 
At an individual leve l, remittances from Samoans living abroad are routinely 
sent to support families living in Samoa.  Contributions were also made 
specifically for tsunami recovery.  It is unknown how much was contributed 
this way or how this was spent.  Contributions from r emittances have been 
observed in other disasters also (The World Bank and The United Nations, 
2010). 
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5  Samoan Tsunami W aste Management  

5.1  Waste  

5.1.1 Description  

The waste generated from the Samoan Tsunami impact mainly comprised of 
greenwaste and lightweight building materials from the traditional fale style 
housing (JICA, accessed 2010b).  The waste matrix included: 
 
Bulky wastes 

¶ Concrete (house and fale foundations)  

¶ Building timber  

¶ Iron roofing  

¶ Corrugated iron 

¶ Cars 

¶ Greenwaste (fallen trees) 
General wastes 

¶ General waste (plastic, textiles, metal and glass) 

¶ Electrical and electronic equipment  
Other 

¶ Animal and human corpses 
 
The exact nature and extent of hazards within the waste were not quantified as 
part of this  JICA study.  In general, there were not many potential sources of 
hazardous materials other than household hazardous materials (pesticides, 
refrigerants, oils, fuels etc).  Forty oil drums were lost from the wharf at 
Aleipata and have yet to be recovered.  Their location and state are unknown.  
There were some reports of strong smells from the waste. 
 
Some historic illegal dumping sites were also uncovered by the impact of the 
tsunami and waste from these will have to be managed (Sagapolutele, 2009) 
(O'Grady, 2009). 
 

5.1.2  Public health hazards  

The Ministry of Health (2009 ) identified potential health concerns  regarding 
hazards within the waste (sharp objects, toxic substances and decomposing 
organic material).  JICA assessments highlighted hazards including the 
potential for cuts and lacerations from sharp objects on the ground and larger 
items mobilised durin g high wind events (JICA, accessed 2010b).  Bulky waste, 
particularly in mangrove and wetland areas, blocked drainage paths and 
caused flooding in affected areas during periods of heavy rain following the 
tsunami.  The flooding caused a physical hazard and many families reported 
mosquito concerns (Ministry of Health, 2009 ). 
 
Floating and submerged debris was identified as a potential hazard for marine 
tr ansporters (Samoan Government, 2009).  As of April 2010, there was still a 
large submerged dredge yet to be recovered next to the wharf. 
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5.1.3  Post -tsunami waste streams  

Excessive and inappropriate relief donations (expired pharmaceuticals and 
food) were received, and contributed to the waste that needed to be managed.  
Cans, water bottles and food wrappers from food aid also had to be managed. 
 
In addition normal municipal waste collection had to be provided for affected 
population s including those that moved inland (see Section 5.2.10). 
 

5.2  Government and NGO waste management efforts  

5.2.1  Organisations  

There were a number of organisations and stakeholder groups who were 
involved in waste management following th e tsunami.  These organisations 
could be grouped into four categories: government agencies, international 
implementing agencies, funding bodies, contractors, and community groups, 
and are listed in Table 5-1 below. 
 
Table 5-1 Organisations involved in waste management following the 
tsunami  

 
Government Agencies  Roles / responsibilities / interests  
Ministry of Works, Transport and 
Infrastructure (MWTI)  

Emergency clearance of roads 

Mini stry of Natural Resources and 
Environment (MNRE)  

Ministry responsible for waste management 
and environmental activities  

MNRE - Planning and Urban Management 
Agency (PUMA) 

Enforcement agency for environmental 
compliance issues  

MNRE - Department of Enviro nment and 
Conservation (DEC) 

Department for implementation of waste 
management activities 

Disaster Management Office (DMO) Coordinating and administering disaster 
response and recovery activities 

Disaster Advisory Committee (DAC) Allocating government response and 
recovery funding 

Ministry of Finance (MOF)  Coordinating and disseminating aid funds  
Ministry of Women and Social Development 
(MWSD)  

Link between government bodies and 
community leaders 

Ministry of Agriculture and Fisheries (MAF)  Impact of waste on agricultural and fishing 
activities  

Samoan Tourism Authority (STA)  Impact of waste on tourism industry  
  
International implementing agencies   
Japanese International Cooperation Agency 
(JICA)  

Implementing waste management 
programmes in Samoa and the Pacific 

Conservation International (CI)  Implementing conservation related 
development programmes 

Secretariat of the Pacific Regional 
Environment Programme (SPREP) 

Strategic planning and technical support for 
MNRE and NGOs operating in the Pacific 

UN Development Programme (UNDP) Head of early recovery cluster 
UN Environment Programme (UNEP)  Expert advice on environmental impact 

assessments 
  
Funding bodies   
JICA Funds for waste specific programmes 
CI Funds for conservation specific programmes 
AusAid Funds for waste specific and other 
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programmes 
Government of Samoa Range of pooled national and international 

funds administered through DAC / MOF  
  
Community   
Marine Protection Area (MPA) groups  A district committee (comprising one high 

chief from each village) as the decision 
making body for the MPA of Safata and 
Aleipata.   

Pulenuôu / Village Mayors Community representatives 

 
Figure 5-1 shows the relationships between all the organisations involved in 
the waste management process, following disestablishment of the UN Cluster 
system.  Three relationship types are shown: 

¶ Variable ï quality of communication, information sharing, 
coordination varied between projects and between individuals involved.    

¶ Functional hierarchical  ï working, top -down directive style 
relationship .  

¶ Functional non -hierarchical  ï working two -way collaborative 
relationship  

 
Key relationships shown in the figure are described below. 
 
DAC and MNRE  
The relationship between the DAC and the lead government department for 
waste activities, MNRE, appeared to be functional and collaborative.  This was 
likely due to the coordination system established in the NDMP.   Figure 5-1 
shows the DMO above MNRE as they were responsible for prioritising  
activiti es and distributing  funds to various government departments to fulfil 
recovery activities.  It is shown as non-hierarchical however, because these 
decisions were made with input from MNRE in the collaborative committee 
style manner outlined in the NDMP.  
 
International donor agencies and DAC  / implementing agencies  
The relationships between the donor agencies and fund recipients were highly 
variable.  Some funds were donated spontaneously and others were donated 
following specif ic requests for assistance.  Donors also specified varying levels 
of reporting requirements for the funds.   
 
MNRE and MWSD  
There is an existing relationship between MNRE and MWSD.  There are 
peace-time protocols where MWSD must be involved in all MNRE con tact 
with communities.  Post -tsunami, however, these relationships broke down.  
This has largely been attributed by those involved to stretched human 
resources. 
 
MNRE and SPREP / Implementing agencies  
Generally speaking, SPREP and implementing agencies made concerted 
efforts to include MNRE in needs identification and design and 
implementation of  programmes.  It should be noted that the initiative behind 
this collaboration appears to be largely SPREP and the implementing 
agencies, rather than MNRE. 
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Contrac tors and MNRE / implementing agencies  
Contractors were wholly employed and directed by the organisation that was 
implementing the project.  
 
Community and MNRE / implementing agencies  
Agencies liaised with communities either directly or via MWSD.  In the mo st 
part this relationship with the community was top down and very little 
community directed / initiated waste management work was carried out 
(except for the UNDP CCSDP work, see Section 4.2). 
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Figure 5-1 Organisational structure for Samoan tsunami waste management  
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5.2.2  Clean -up operation summary  

Under the UN Cluster system and the Government of Samoa DAC a multi-
agency (MNRE, SPREP, CI, UNESCO, UNEP) rapid environmental impacts 
assessment was carried out from 3 to 14 October 2009 (Samoan Government, 
2009 ).  The assessment looked at the impacts on the marine and terrestrial 
environment separately and suggested short-term and medium -long term 
interventions.  Error! Reference source not found.  shows the waste 
impact in affected areas.  All waste management activities identified were 
short term needs.  Interventions identified included:  
 
Å Off shore debris removal 
Å Lagoon debris removal 
Å Beach and foreshore debris removal 
Å River habitat debris removal  
Å Village area debris removal 
Å Careful removal of waste in sensitive areas such as wetlands 
Å Maximisation of recycling and reuse of materials  
Å Clearance of exposed illegal dumpsites in Tuialemu and Lalomanu.  

 
 

I t is important to note that a number of non -environmental sectors or groups 
identified waste management as an issue affecting other recovery issues.  In 
particular: the  Ministry of Agriculture and Fisheries (2009 ) identified waste as 
a factor affecting restoration of farmlands and return to marine activities;  and 
Ministry of Health (2009 ) identified the presence of solid waste (in particular 
biodegradation of putrescible waste and the potential for vector breeding sites 
to emerge) as a potential public health hazard.   
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Figure 5-2 Rapid Environmental Impact survey of solid waste pollution 
following the 2009 Samoan Tsunami (SPREP, P. Anderson)  

 
 
Based on the initial rapid assessment and subsequent individual agency 
assessments, a number of distinct and independent waste management 
activities were designed and implemented.  Table 5-2 summarises the 
activities that were carried out as part of the waste management process ï 
including date of works, lead and supporting agencies, funding sources and 
scope of works. Figure 5-3 shows these activities on an activity flow chart. 
 
The exact time frame of the clean-up works was unclear.  Emergency road 
clearance began almost immediately to restore access to the affected villages.  
Bulky waste clearance from the villages appeared to start approximately two 
weeks after the tsunami, but it is unclear whether JICA or MNRE were the 
first to respond.  Timing given below and in Figure 5-3 are approximate only. 
 
In general, funding for the waste management operations came from two 
types of sources ï government pooled response / recovery funds (See Section 
4.1) and from individual, waste management specific donor sources.  Under 
the NDMP all funding received is supposed to go via the MOF / NDC, 
however, many individually pledged funds, often to specific causes or 
organisations, bypass this mechanism. 
 



 

23 
 

 
Table 5-2 Samoan tsunami clean -up activities  

 
When  Lead 

agency  
Supporting agencies 
/ organisations  

Funding  Scope of Works  Reference  

First 2 weeks  MWTI   Unknown  Clearance of debris blocking blocking roads  
Mid -Oct / 
Nov 

JICA MNRE, JICA, Pacific 
Recyclers, Bluebird 
Construction Co. Ltd, 
FS Consultants  

JICA Pilot project: removal of bulky wastes in Ulutogia, 
Satitoa, Malaela and Lalumanu   Including waste 
salvage, segregation, recycling and paid community 
participation.  

(OCHA, 2009b) 

Start date 
and duration 
unknown  

MNRE Municipal waste 
contractors 

Unknown  Bulky waste collection.  The exact nature and scope 
of the contract was very unclear.  No demolition, no 
recycling. 

 

10 November 
2009  

HMAS 
Tobruk / 
Australian 
Navy 

MNRE, SPREP, CI, 
Community  

Australian Navy  One day reef and lagoon clean-up operation.  Crew 
and amphibious vehicles were provided enabling 
access to areas which cannot normally be accessed.  
Voluntary community participation.  

(Powell, 2009) (Samoa 
Observer, 2009b) 

March 2010 UNDP MNRE, MOH  AusAid A one day clean-up for Poutasi village (Falealili 
District).  Voluntary community participation.   

(Samoa Observer, 
2010c) (Samoa 
Observer, 2010b) 
(Ministry of Health, 
2009) 

April 2010  CI MNRE, MPA district 
committees 

CI Three day bulky waste removal in the mangroves in 
Malaela and Saleaumua.   
 

(Conservation 
International, 2 010) 

March 2010 
onwards 

UNDP To be determined To be 
determined  

Waste management problems identified by 
community trhough CCSDP process.. 

(Samoa Observer, 
2010a) 

General MOH   MOH  Advice on vector control - burning / burying waste 
and avoiding stagnant pools of water. 
Some heavy machinery provided to remove waste 
causing water stagnation. 

(Ministry of Health, 
2009) 

General Independent 
church and 
other groups 

 Various Various uncoordinated community level clean -ups 
by church and other independent volunteer groups. 

 

 



 

24 
 

 
 
Figure 5-3 Flow chart of disaster waste management related activities following 2009 Samoan T sunami
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5.2.3  Personnel  

The majority of the non Samoan government clean-up works involved 
community participation ï both voluntary and paid.  JICA and CI sponsored 
clean-ups paid a limited number of community members on a daily basis to 
participate in the waste separation and/or collection process (Sagapolutele, 
2009 ; Conservation International, 2010 ).  Where communities were unable or 
unwilling to provide labour (for the JICA project only), scavengers from 
Tafaigata Landfill were brought in as supplementary labour.  
  The Australian Navy clean-up did not pay communit y members but a lunch 
was provided for all volunteers. 
 
The MNRE clean-up relied on community members to clear debris from their 
own properties ready for collection (by their house or by the roadside).  In 
general recyclables were not segregated by community members. 
 
For all collections, existing waste collection contractors were engaged to 
collect the wastes (see Section 5.2.6). 
 

5.2.4  Health & Safety  

Most organisations involved in the waste management identified health and 
safety precautions were necessary for the clean-up works.  Work boots and 
gloves were provided where possible and first aid materials were provided on 
site. 
 

5.2.5  Demolition  

No explicit demolition activities were carried out.  During the lead authorsô 
April 2010 reconnaissance many fale foundations and dilapidated structures 
were observed in villages that had reportedly been cleared.  It was unclear if 
this was by the choice of property owners or by non-inclusion in sponsored 
clean-up activities.  Varying reasons were given for the remained foundations, 
including:  

¶ A óplace markerô for peopleôs land 

¶ Spiritual reasons 

¶ Lack of machinery to remove them 

¶ Foundation to be used in rebuild  
 
According to Bluebird Construction (a local contractor) the fale foundations 
can typically be easily broken by excavators similar to those used to dig up 
buried debris during  clean-up operations.   
 
PUMA had waived consents required to carry out demolition works associated 
with the tsunami.  
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Figure 5-4 Fale foundations left for future reuse or removal.  

 

5.2.6  Collection and Transpor tation  

For all the organised clean-up activities, private contractors were paid by the 
truckload (600 -800 tala/truck) to collect and transport the waste to Tafaigata 
landfill.   
 
Waste collection trucks would collect either mixed or segregated waste 
depending on what had been prepared by the community.  As a result 
separated waste was collected and transported as part of the JICA and CI 
programmes, but mixed waste was collected during the MNRE sponsored 
programme (refer Section 5.2.3)  This in turn had an effect on the salvage 
potential of the materials (refer Section 5.2.7).   
 
 

5.2.7  Reuse and Recycling  

Many villagers salvaged materials from the debris to construct temporary 
housing.  Material salvage began almost immediately after the tsunami and 
continued during the organised clean-up operations.  Some clean-up 
operations helped communities move reusable waste (timber and roofing 
iron) inland to their new settlement locations (Sagapolutele, 2009).  Figure 
5-5 shows a temporary shelter constructed from tsunami debris. 
 
Efforts to recycle/segregate varied between clean-up operations.  One of the 
primary objectives of the JICA project was to promote waste segregation and 
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minimization.  The JICA pilot project made special arrangements with Pacific 
Recycles for them to pick up the recyclables and take them directly to their 
recycling facility .  This initiative reduced transport and disposal costs by up to 
70% and reduced landfill space consumed by 50%.  Due to the small amount 
of high value recyclables  and the depressed recyclables market, JICA paid 
some of the transportation costs for the recycling.  Recyclable items taken by 
Pacific Recycles included electricity wires and cables, badly damaged vehicles 
and parts, and badly torn iron roofing sheets (Sagapolutele, 2009) (JICA, 
accessed 2010b).  Other recycling by JICA included chopping tree stumps and 
branches into firewood for cooking, and using debris such as concrete for land 
reclamation of eroded lands and swampy sections of these villages 
(Sagapolutele, 2009) (JICA, accessed 2010b). 
 
Some communities wanted to keep the recyclables from the JICA clean-up 
operation so the community could keep the proceeds from the recycling.  
However, the proceeds did not cover the transportation costs of taking the 
materials from the village to the recyclers.  The waste was then left for future 
collection by MNRE.  
 
Other clean-up operations endeavoured to separate material on site to ensure 
maximum salvage potential.  Trucks would take separated waste to landfill 
where the landfill operators could choose to salvage or dump the materials.  
Figure 5-6 shows collection of metal items following the April 2010 CI 
mangrove clean-up operation.  
 
The MNRE collection programme did not in clude segregation of wastes prior 
to collection.  Recycling was by default carried out by landfill operators and 
scavengers which undoubtedly lowered the salvage rate.  The opposition party 
to the government questioned why so much organic waste was being 
transported to Tafaigata landfill at such a great expense and suggested there 
was insufficient monitoring for the operation.  As a result of this complaint, 
carting of green waste from tsunami areas was ceased on 17 November 2009 
(Mu, 2009c ). 
 
To manage some of the tsunami waste (in particular vehicular waste) and as a 
long term investment, Pacific Recycles have invested in a large bailing 
machine. 
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Figure 5-5 Temporary shelter in Lalumanu using tsunami debris  

 

 
Figure 5-6 Collecting metals as part of the Conservation International 

sponsored mangrove clean -up.  

 




































































